Chinese Journal of New Drugs 2026,35(18)

- HYRE55ENA -

i)
Sl
I
D
N
F
o<
&
=
oy
i
'$‘|“-i:
op |
JE]
i
|m
1]
4
s
=
+
N
as
=
S
|
Ny
&

A IEE IO 2R B BRI AR R
(MAEHAFEWER | WRAEARE, 2 TLERBAHTRERAERLEE, 7 X E 050011)

[(HE] BB: AR ITFN4%E A % OB E % A (histone deacetylaseinhibitors, HDACI) Bt & K % 38
X PR W 5 38 875 36 9T B R % 1R [H # (hormone receptor-positive, HR +) (A& f & K B F 21K 2 A (hu-
man epidermal growth factor receptor 2-negative, HER2 — ) . I Jg B W A R 2 A M, Fix: it EH 48 %
PubMed ,Cochrane Library . Embase . 7 7 ## P EH o WM fn g L M EF EXHFEE KEATALAXNXT
HDAC Bt A 1% 7 % 38 3 b 4R V8 £ 48 28 25 36 57 HR + /HER2 - 9L % 4% M #L 4 B8 iR % (randomized controlled
trials, RCT) , & & B R A2 E £ 2025 7 A 10 B, w2 % #F K # 5 3L 0§ %6 SOt V3R BUR B R B R
R B R . R E RevMan 5.4.1 2 347 Meta 047 o SR % A4 N5 5 RCT, 1+ 1588 1] & % . Meta
MR E 7 HDACI BX A K TE £33 4 A 4 & B3t B & 7 3 [ X% b (hazard ratio, HR) =0.77,95% CI
(0.67,0.89),P =0.0002] % W4 # %[ I {4 t (odds ratio, OR) =1.69,95% CI (1.15,2.50),P =0.008 ]
Aol K3k 7 £ [OR =1.39,95%CI (1.05,1.85) ,P=0.02] % W ¥ &t TR v £3H #2541, H =2 R H %1t
B, AW, GRGAML, KA T FANEEFH THE R E[HR =0.91,95% CI (0.63,1.30) ,P =0.60],
AN T Meta p T2~ , HDACI Bk AR B £ A =23 A AR EFHRAAFEE G T2 H4[O0R=
7.16,95% CI (4.37,11.74) ,P <0.00001 ], it AHFE F ¥, 5t F HR + /HER2 - % 4 )& & # ,HDACI
BAKREEEAKEEEE N AT TR ELEK A BEAFHARGENEZBER G R E,ER o
DERMT23RARERNAAEANR, AXLRORAFEUIET, BRARKFRORET AR EE X4
[X@gR] FLIRE; A& A E B AEN S F KT £ 5 F KM K HER2 M4 ; Meta 247
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[ Abstract] Objective: To systematically evaluate the efficacy and safety of histone deacetylase inhibitors

(HDACi) combined with exemestane compared with exemestane alone in the treatment of hormone receptor-positive
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(HR +) and human epidermal growth factor receptor 2-negative ( HER2 — ) breast cancer. Methods: Electronic
CNKI,

randomized controlled trials (RCTs) comparing HDACi combined with exemestane versus exemestane alone in the

databases including PubMed, Cochrane Library, Embase, Wanfang Data, and VIP were searched for
treatment of HR + /HER2 - breast cancer. The search period began from database inception to July 10, 2025.
Two reviewers independently screened the literature, extracted data, and assessed the risk of bias in the included
studies. Meta-analysis was performed using RevMan 5.4.1 software. Results: Five RCTs involving 1 588 patients
were included. The meta-analysis showed that HDACi plus exemestane group had significantly better progression-
free survival [ HR =0.77, 95% CI (0.67, 0.89), P =0.000 2], objective response rate [ OR =1.69, 95% CI
(1.15,2.50), P=0.008], and clinical benefit rate [ OR =1.39, 95% CI (1.05, 1.85), P =0.02] than the
exemestane alone group. However, there was no significant difference in overall survival between the two groups
[HR =0.91, 95% CI (0.63, 1.30), P =0.60].
incidence of = grade 3 adverse events was significantly higher in the HDACi plus exemestane group compared to the

monotherapy group [OR =7.16, 95% CI (4.37, 11.74), P <0.000 01 ].

that in HR + /HER2 — breast cancer patients, HDACi combined with exemestane significantly prolongs progression-

Regarding safety, the meta-analysis showed that the overall

Conclusion: Current evidence suggests

free survival and improves objective response rate and clinical benefit compared to exemestane alone,

significantly increases the risk of =grade 3 adverse events,

but also

particularly hematological toxicity and fatigue. Clinicians

should carefully weigh the benefits of efficacy against the risks of adverse events when making decisions.
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¥i 2 PubMed , Cochrane Library . Embase . J7 J5 %%
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SCHRAEUR :
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'

BT 5 HI SR (n=159) HEBR ARG 25 WSS B ST (n=141)

I

B e SR (n=18)

HEBR 2 SORREISCR (n=13), B4 R -
: - FAHAL (n=3)

kN ELR I ST (n=5) - B (n=1)
I - AT (n=9)

g N\Metas} MBSk (7=5)

B2 Sk e A L A R

2 WANFRHEREE TR B 4% 2t 2 T R4 205 B . TE T B G
NARFIEIEAFEAE WL R 1,45 3 W MW K T, Jiang 450 36 VU Sk AR Mg 47 BF 58, HEAY IR 06 39 3

R 2 I R T FERE R R TR

Jr, o 2 R 6 B 0 4 4 5 19 40P, B 4 3

R ARSI AE DL

; SN LRRDRCS i3 . g d xR =
I PR 52 i FE ey 4 WL X iR 2 e s g 25 JR 48 bk
lmﬁE i 5% it 7% 248 7 PN NHE /% i 21 f H BB % 161 % JR) 4 b
Xu £, M RCT HR +/HER2 - I 9] 52 EXE 25 mg- d~" + Entin- EXE + PL 235 119 PFS . ORR,CBR,
2023124 AR ostat 5 mg-wk ™' AE
Connolly 4, IM# RCT  HR +/HER2 - Wi i 63 EXE 25 mg-d ™' + Entin- EXE + PL 305 303 PFS, OS, ORR,
2021120 FLIIE  Als 3897 R ostat 5 mg-wk ™' AE
Yardley %, I# RCT 44 )5 ER + i & 62 EXE 25 mg-d ™' + Entin- EXE + PL 64 66 PFS, OS, ORR,
2013 % R/ R Mk FL IR ostat 5 mg-wk ™! CBR.AE
NSATYR YT 2R M
Iwata 45 I # RCT  HR +/HER2 - g ]/ 63 EXE 25 mg-d ™" + Entin- EXE + PL 65 66 PFS, OS, ORR,
2023127 52 LR R, NSAL ostat 5 mg-wk ! CBR AE
WRIT A HE R
Jiang %, I RCT 4548 f5 HR +/HER2 - 55 EXE 25 mg-d ™" + Tucidi- EXE +PL 244 121 PFS,.ORR,CBR,
20192 e 0 L AR g, BE 1 nostat 30 mg-2wk ~' AE
A S WA IR T E R

HR +/HER2 - 3R Z (R B/ AR B AR I 732 0k 2 BTV 45 J) 46 b - PES . Tk S ZE 47 3005 08« 4/ 77301 ; ORR 0 WL 4% fif % 5 CBR: I PR 3K 4 % AE. AR ¢
s EXE AR VY 923 PL: 22 85 5 Entinostat : J8UEF 8] b ; Tucidinostat: P§ 35 7 i 5 Als : 55 7 b B0 78] 5 NSAT: e §5§ 4 28 55 5 b i 40 1 5

3 Meta HHTER 0.87) , K JH M 52 R W AR 4 #7. 5 EXE + %2 &7
3.1 PFS (placebo, PL) ¢ #H ., EXE + HDACi 7F %t K & &

5 WATSE T AR PFS $Ud , Meta 4 7 4% PFS i A R#H, ZRAEA5% T2 L[ HR =
LK 3, AT A B SR (P =0% , P = 0.77,95% CI1(0.67,0.89) ,P =0.0002] .
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Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio SE Weight 1V. Fixed, 95% CI IV, Fixed, 95% CI
Binghe Xu2023 -0.2744 0.1379 25.8% 0.76 [0.58, 1.00] Rl
Denise A Yardley2013 -0.3147 0.1931 13.1% 0.73[0.50, 1.07] ™
Hiroji lIwata2023 -0.2877 0.2069 11.5% 0.75[0.50, 1.13] ™7
Roisin M Connolly2021 -0.1393 0.1333 27.6% 0.87[0.67, 1.13] .
Zefei Jiang 2019 -0.3425 0.1492 22.0% 0.71][0.53, 0.95] )
Total (95% CI) 100.0% 0.77 [0.67, 0.89] ¢
Heterogeneity: Chi? = 1.23, df =4 (P = 0.87); 2= 0% ‘0_0 " 0? . : 1‘0 - 00‘
Test for overall effect: Z = 3.70 (P = 0.0002) Favours [EXE+HDACIH] Favours [EXE+PL]

EXE + HDACi: {74 3E 3 + ZH 3 H 2 L BEAL B4 57 ; EXE + PL AR PG SE 3 + 22 fed 51
3 EXE + HDACi 5 EXE + PL j&J7 HR + /HER2 — Z J# ¥ PFS Y Meta 53 #7

3.2 ORRZR HAH, EXE + HDACI 597 i 3% 2035 8 % 1Y ORR,
5GBS ORR BHE , Meta 43 7 45 ER AL E X[OR =1.69,95% CI(1.15,

R 4, S5 Z AL B S (F =0% , 2.50),P =0.008],

P=0.56), % M & & 20 #4873 Fr . 5 EXE + PL

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed, 95% CI
Binghe Xu2023 37 235 12 119 32.5% 1.67 [0.83, 3.33] T
Denise A Yardley2013 4 64 3 66 6.7% 1.40[0.30, 6.52] ]
Hiroji lwata2023 7 65 4 66 8.6% 1.87[0.52, 6.73] -1 =
Roisin M Connolly2021 14 242 13 230 30.4% 1.02[0.47, 2.23] —
Zefei Jiang 2019 39 244 8 121 21.8% 2.69[1.21, 5.95] - =
Total (95% Cl) 850 602 100.0%  1.69 [1.15, 2.50] <&
Total events 101 40
Heterogeneity: Chi? = 2.98, df = 4 (P = 0.56); 12 = 0% ‘0_ o of ] ] 1‘0 ] 00‘
Test for overall effect: Z = 2.65 (P = 0.008) Favours [EXE+HDACI] Favours [EXE+PL]

EXE + HDACI MK PU 5630 + 20 25 11 25 Z BE AL B ) 77) s EXE + PL AR PG 5630 + 22 5
B 4 EXE +HDACi 5 EXE +PL j3J7 HR + /HER2 - # J#J& ORR [ Meta 3 #7

3.3 IGRKREERER ZHAH L, EXE + HDACGI J/ 97 It 2 3% 5 19 CBR,
4 WRFSE 2 M4 CBR R, Meta 43 BT 45 LR HAES % L [OR =1.39,95% CI(1.05,

RIS, #5050 A B E R T (P =0%, 1.85),P=0.02],

P =0.72) , % FH [ % 80 A% AL 43 A7, 5 EXE + PL

Experimental Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Binghe Xu2023 88 235 39 119 39.6% 1.23[0.77, 1.96] -
Denise A Yardley2013 18 64 17 66 14.7% 1.13 [0.52, 2.45] "
Hiroji Iwata2023 15 65 12 66 11.2% 1.35[0.58, 3.16] I
Zefei Jiang 2019 105 244 37 121 345% 1.71[1.08,2.72] =
Total (95% Cl) 608 372 100.0% 1.39 [1.05, 1.85] L 2
Total events 226 105

i Chiz = - - 2= Qo f t t i
?ete:cogeneltyl.I C:fl . 1213_52ch g(_PO 0(;.72), 12=0% 0.01 o1 1 10 100

est for overall effect: Z =2.30 (P = 0.02) Favours [EXE+HDACI] Favours [EXE+PL]

EXE + HDACI AR PU S 30 + 20 25 11 25 Z BE AL B 0 77) s EXE + PL AR PG SE30 + 22 R 5
B 5 EXE + HDACi 5 EXE +PL j4J7 HR + /HER2 - #JJ#J% CBR [ Meta /3 #7

3.4 OSEER WK 6, Wiz M AEE T S v (F =58% ,P =
3 IHFGE T S OS BdE, Meta 43 BT 45 B 0.09) , R HBEHLRL N AL R 43 Hr . 5 EXE + PL 4440
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e, EXE + HDACGi 7£ OS Jy A B & ¥, 2 %
Siil2 % X [HR =0.91,95% C1(0.63,1.30),P =
0.60], N 7 RERGTER S Mok I, #4717 B

Pear b, HEBR Yardley 26 BESE W B T SR BME (P =
0% ,P =0.42) ,4Jf HR =1.01,95% CI(0.85,1.21),
P=0.88, 0L 7,

Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight 1V, Random, 95% CI 1V, Random, 95% CI
Denise A Yardley2013 -0.5276 0.2521 27.5% 0.59 [0.36, 0.97] =
Hiroji Iwata2023 0.239 0.2967 23.0% 1.27[0.71, 2.27] ™
Roisin M Connolly2021 -0.0101 0.0961 49.5% 0.99 [0.82, 1.20]
Total (95% ClI) 100.0% 0.91 [0.63, 1.30]
N r— . Chiz = = ” 2= B8O [ f } : !
Heterogeneity: Tau? = 0.06; Chi? = 4.71, df = 2 (P = 0.09); I> = 58% 0.01 01 1 10 100

Test for overall effect: Z = 0.52 (P = 0.60) Favours [EXE+HDACi] Favours [EXE+PL]

EXE + HDACI K TH L3 + 418 5 2 Z B AL B0 ) 57 s EXE + PLoARTE SE3H + 22 B
B 6 EXE +HDACi 5 EXE +PL /)7 HR + /7HER2 — # i 9 OS ) Meta 4347

Hazard Ratio
1V, Fixed. 95% CI

Hazard Ratio
SE_Weight IV, Fixed, 95% CI
1.27 [0.71, 2.27]
0.99[0.82, 1.20]

log[Hazard Ratio]
0.239 0.2967 9.5%
-0.0101 0.0961 90.5%

Study or Subgroup
Hiroji lwata2023
Roisin M Connolly2021

Total (95% CI) 100.0% 1.01 [0.85, 1.21]
it i2 = - - .12 =09 k + t t
Heterogeneity: Chi? = 0.64, df =1 (P = 0.42); I = 0% 01 1 10 100

g v 0.01
Test for overall effect: Z=0.15 (P = 0.88) Favours [EXE+HDACI] Favours [EXE+PL]

EXE + HDACGi AR PG 331 + 2 5 A 22 4 WAL W0 ) 51 ; EXE + PL AR PG 330 + 22 B
B 7 5% Denise A Yardley2013 #7535 J5 UM 43 B i HR + /HER2 — Lg% OS AR A

FESRME (P =73% ,P =0.005) , 2% FH BE LR W A5 7Y
bt AIFRUN & OR R, 5 EXE + PL 4 AH L,

3.5 3ZRUEAREMAERER
5 TRE ST 4R 45 N B R Rl T L o

LA R A v L 2 T R A, At A
AR AN B SR DA I /N AT RS ARR  F A  RREA  2R
iR N/ 4 S N S g s S e ey w1
a4 N (RANY T 4 4 NS A 108 4 4 N 1
FE = . Meta 73 M7 45 SR LI 8, 25 W58 Z [8) 77 7E &

152 EXE + HDAGi % =3 B P R FE R ERE
FEfewm, ZRHASIT R L[OR =7.16,95% CI
(4.37,11.74) P <0.000 011 S5 Ju 4 K WLk 75 07
o3BT P AT UL

Experimental Control Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H. Random. 95% ClI M-H. Random. 95% ClI
Binghe Xu2023 154 235 23 119 21.4% 7.94 [4.68, 13.46] —
Denise A Yardley2013 32 64 17 66 17.3% 2.88[1.38, 6.03] - %
Hiroji lwata2023 50 65 16 66 16.1% 10.42 [4.65, 23.33] -
Roisin M Connolly2021 154 303 49 305 24.2% 5.40 [3.69, 7.89] e
Zefei Jiang 2019 183 244 21 121 20.9% 14.29 [8.22, 24.82] ==
Total (95% Cl) 911 677 100.0% 7.16 [4.37, 11.74] >
Total events 573 126
Heterogeneity: Tau? = 0.22; Chi? = 14.90, df = 4 (P = 0.005); I = 73% ‘0_0 ] of ] : 1’0 ] 00’

Test for overall effect: Z = 7.82 (P < 0.00001)

Favours [EXE+HDACI] Favours [EXE+PL]

EXE + HDACGi K P4 36 30 + 417K H 25 Z BRAL T 70 s EXE + PL AR PE 3830 + 42 BLH
& 8 EXE +HDACi 5 EXE + PL j3J7 HR + /HER2 - 3| Jf ¥ =3 2R B W LA Meta 23 B

4 WA
4.1 HWwAE

I A 53 A A 32 0 B A B9 BF 5T KB e b
WERFAESEAT 20 A 3 o AT BT A A S I0UAF 5

2004
ny‘ PEHMBRE 2026 F35 35 55 18
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4.2 SWER

4.2.1 ORRZ5HE WM AREF, 5 EXE + PL 4
HL ,EXE + HDACI J4J7 i 2k ¥ ORR, 2 5 HA
Giit2:# X [OR =2.05,95% CI(1.27,3.31),P =
0.004 ], & AF5E IR iR & £ 5 (P =0% ,P =0.67),
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SERBGE PTHE o AR PN B, EXE + HDACGH A X
WEZH[ ORR LW FH 2R ZR LT ¥ HYL[OR =
1.09,95% C1(0.55,2.18),P =0.80 7, #F 5% ] 5% it
PEAR (P =0.7251° =0% ), 455 — BHE R 4 . Meta
AR ILE 9,
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