Advances in Clinical Medicine IfiRE 23 FE, 2026, 16(8), 1909-1917 Hans X0
Published Online August 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1682977

FLER R E L TTEX S ¥R R8T B T SRRk
HlFAIXT EE

MER, BERZ, MEH2, fOR

N T BR A BRI IR R S B (MR BEBE) s LR BF T
2T R B N R R B FLARAN R, LA TR

Weks H . 20264F7 200 F#HEM: 20264F8H13H; & AHI: 20264F8H21H

wm B

AR EEKEFZ462 (HER2)FHHEILRE BRI IRE SR R ARREM TR, 2545 2R 5
20%~30%, ZWERMERHEREER. FREHE. RRERR. BB REKRCEERE, ERERRIL
RE, BEBAETERE, REKRETHERSES. FHTBSIHER2FE ST B VHER2FH
MRS BE K FLARE AR R, WARZIMERES . REREEFRUIBRRSEAR, FHI
REVRAt 44 3 BRI G T 7 RIVBURE, NG SR IETT RIS SR BRI . A4 PTHER2FE M Z54) LA
B KBERIFOARR ERAE, B3y, BEESARESH. $RLERG. fE AR RN, &
FMSENASELER, BRETRANESBIELEFRE. MELUFGEAROAN A%, HZeke
VLG T HIF. HhZER AP 2Bk AP B e IR E 7 B Pl AR SRR AL N T AR ST 5B 48
BiiBIT, KICEVRREE R RR SRR, ST SRR, RESHMIEITIRR, TR T KRR
e R J&5 PR« ZXSC B 7E R Go0t b F2 T -5 88 Bk I 7 7E HER 2 P A FL A S i BRI R 7 3. et 01,
WM R RFR ABEN I Z R, AR R ML E B AL IE TEIKHE -

KT
HERZFEEZLIO, HABMLT, JIHERZBEFIAIT, BFHIN, kS, XPt

Comparison of Subcutaneous and
Intravenous Formulations in Neoadjuvant
Chemotherapy Combined with Targeted
Therapy for Breast Cancer

Yuru Yang?, Qizhen Feng?, Haoran XieZ, Bin Xiong2*

EIEE .

MESIM: G, BT s, R, FLIREHT BT IR S L RGBT S K TR LR D). IR ES 2,
2026, 16(8): 1909-1917. DOI: 10.12677/acm.2026.1682977


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1682977
https://doi.org/10.12677/acm.2026.1682977
https://www.hanspub.org/

W E i

Par
&

1School of Clinical Medicine, Jining Medical University (Affiliated Hospital), Jining Shandong
2Department of Breast Surgery, Affiliated Hospital of Jining Medical University, Jining Shandong

Received: July 20, 2026; accepted: August 13, 2026; published: August 21, 2026

Abstract

Human epidermal growth factor receptor 2 (HER2)-positive breast cancer is a highly representative
subtype of breast cancer, accounting for approximately 20%~30% of all breast cancer cases. This
subtype is characterized by high tumor malignancy, strong invasiveness, rapid disease progression,
frequent early lymph node metastasis, high recurrence and mortality rates, and poor overall patient
prognosis, making it a key and challenging focus of clinical treatment. Neoadjuvant chemotherapy
combined with anti-HER2 targeted therapy has become the standard initial treatment regimen for
HER2-positive locally advanced breast cancer. It can effectively achieve tumor downstaging, improve
the rates of radical surgical resection and breast conservation, evaluate the in vivo tumor sensitivity
to treatment regimens, and provide critical evidence for the formulation of subsequent whole-course
treatment strategies. Traditional anti-HER2 targeted drugs are predominantly administered via
intravenous infusion in clinical practice. Despite their definite efficacy, they have multiple limita-
tions including cumbersome administration procedures, intravenous vascular damage, infusion-
related adverse reactions, and long hospital visiting time for patients, which impair treatment ad-
herence and overall quality of life. With the continuous upgrading of biopharmaceutical technol-
ogies, single-agent subcutaneous trastuzumab and fixed-dose combination subcutaneous formula-
tion of trastuzumab plus pertuzumab have been successively approved for neoadjuvant and adju-
vant therapy of breast cancer. Relying on the absorption-promoting effect of hyaluronidase, these
formulations have established a new treatment mode with fixed dose and rapid administration,
breaking the clinical limitations of intravenous preparations. This paper systematically compares
the differences in efficacy, safety, economy, treatment adherence, and application in special popu-
lations between subcutaneous and intravenous formulations in the neoadjuvant therapy of HER2-
positive breast cancer, so as to provide evidence-based references for clinical individualized treat-
ment selection.
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1. 51§

SPL AR L0 8 2 4 o 5 kA M PR 095 2 0 0, AR A BRI L1 4 2002 FRBLHE, 4Bk
TR BT KR Ik 229.6 T3, FETIBIFENIA 66.6 77, HLBOR SR FRE N, S B A A 1.
T4 T4 R MRS HE AT R SL ARSI 0RO 0 BN, ForR HER2 BHAETL A HERD 558314 ol
Pt ik, FREOEOE TUE PISK/AKt. MAPK 255 S3@ ik, IREhRI4II R s . R 55, AT
A O, 45 K 5 50T UK 5 TH A (2], i BV 7 S5 T T 5 7T R 160 J25 B S L M
B GRS, HOE RUEIE A R S TR HER2 FIMESUE, A 5L 4 R L 3 BEaf
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(3] HHZEREPUE G ZBR B PRI T 7 %8, E— P84l B I7 i B 58 A AR (pCR)ZEFETH 2 55% LA
b, BEWGEBRE T AEL(DES) 5 B AETE(OS) [4]. {EALSEE IKIEDT HER2 #E[A) HI FI7ELE 1% 2 Ik AR
M A ERCE 2. Rk R E . K R ENAR R, HAEE R R BOWEE, B isRE KIA
2~3 /NEF s KEI R S ERIK R 5 51 R E k2 . ARG ARSI AR, 2 EEH . MEFGEER
M DL SE A FRIATT s SRR e v B tH IR A FEN . I B AR OGRS, iRy RURE[S] [6]. N
i R R R R IG RJEAR , % MR RIRI Ie TAE, FOB R 28 NN EALGE R EREE, PR R
HEE AR, SGMA LR BUEZE T, AT R 1 B e BERUIAR IR B R 9 iR Rz, seBils
FIRZPIPCE R N2, HETRIEAE AR, SIEENEE7]. 2012 45 Al 22 2R Pz Rl
R I IR SRR E SR, 2023 AFH ZERBHT + WA Bk BAPTR T7 BN I FRIAE 4 Bk A Hh [ AR 4k SRt od
IAE, SN HER2 BHVE SRR SE VR T A R AW B[ 7], T4k, BRRBk 2 1) B st F e . K HABE Uit
Fi BE MRS AT, B FEE TR T SEKERI R . A SCEE T BOR B IR IR, AT
FRER . RNKE L 9 A ) 70 7 LI Hr i B T R R PR B, IR SE AR B AT S 5%

2. BHRHNFFHEREE

AR I 2R R ) I 1 1) 7R AR DS RO RO O AR b, B TR 25 B R/ iR S5 R e 1
B R RIFIE R B, o 25 B R B (AUC) MRS IR B ik B R IE 5 Robnit, HLRZ R il 70 i
ZRRE R WEETEAR, Bt SR AEHENE BR8],

2.1. HIZIREB B LR T 5

&l 5 2% Ho0s 111 3 HannaH #iff 78(NCT00950300) 2 B AN Sk X Skt bl 22 Bk SR P R 5 B Ikl 77 2548 80
JIEEIBEHLC BRI 7, Z0F LN 596 5 I~ ] HER2 PH4E: 7L e i, 4% 101 BENL A4, &
k41K 8 mg/kg Tl 6 mg/kg 4EFFFIERAE 3 HMES 2, B T ALK E E & 600 mg 4 3 JEvE
SRz, PIAEREPRAERA AT 77 SR (9]. T R BB T F L R IR BN, BT AR Rk o
PR EDI R BE ik 77%, BEAR 259 5 5 B0 R I R AR B RBCH e bn it RETEE 8 M4 251 A ik &
(Ctrough) 2 F20°4 69.0 ug/mL, 23 @& T #IKALH 51.8 pg/mL, JULATHEHL(GMR)N 1.33 (90% CL:
1.24~1.44), 3/ TR Re4ERe B A RS 259K BE, SE PSRBT HER2 15 5@ 5% ([8]. AR, R4l
I 259 B AMAAS 5 20N 55.8%, SERIKALI 52.5% 4t 25R, BERES 2R A ENE S iH5H
SEHIRIERE, WG HRAR: W TERE S A EACERS N Ry, BefESgERERN
M PR EAS A 2 GRS, AR LE AR i A B B8 v B R RS R FE SR TR R B O . sk, 25030
DI R, AFEFES A BRSBTS 259k B R e, B R MEAZE R,
T H ARG SR TR ARG ANE, Wi TIRRS 24, JCHEH TR, EF5 Rk R E A
[10].

2.2. HIZHREM + HERENE S K THI

43K 111 #H FeDeriCa 71 & 1 [H #4% FDChina B 5T, AxTHIHIE T XL E 7 KT il 2454830 75 % 3F
BRPE[11] [12]. FeDeriCa B FL44 N 500 i TT~IIC #i HER2 BH P4 5B 7L s 25, Bl AL 52 XU Rz T o
FUBCOEEER I A ST, SRR, 37 BG4S, K TIHRZERBEIIRIRE GMR A 1.22 (90%
CIL: 1.14~1.31), HhZERBEHBIKE GMR 4 1.25(90% CI: 1.16~1.35), ¥HAEFH LT ##k41[10]. FDChina
WEFCEE X R B ABESETT, GO 248 BB, 4RGP —80 K NAWZEREHAHKE GMR N 1.07
(90% CI: 0.99~1.15), HI-ZERHAHIBIE GMR A 1.55 (90% CI: 1.44~1.67), RUHEEZ T Hl55 A A s o0 45 1k
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JESIERAR S5 2R vE, UESEHGE T LB 3 (11 [12], 5 bkl 77 ) RO 22054 3 afn 2450k FE A
[, RTHlRIE2E 3.8 RIBFIEREE, ZWWICEN T4, MR/, RSk B 4ErFi 1] 5
e, AR 2GR S BRI R B R KA RSS2 A, RIS ORAUE ST R £ P (R Bk [ 117

3. IGRRTT S mAE XL

I PRT RO B BIIGT 77 S B O PP RIbR A, 9 B 58 2 2R %52 HER2 FHMEFL IR Hrs G T
Y I T A L TR A A B R B KT R bR . 2 TS VERT 78 & K IYIRE
VIBURAIESE, BT 5 IKEL A R A AT R T R AR G R E R

3.1. TR R R R

HannaH B 785 i BIETT M Bee & b o, AU B 58 2 2 M (tpCR, FLAR + R4S TR
PESE) A 45.4%, BRI 40.7%, ZHIEZEF 4.7% (95% CIL: —4.0%~13.4%), &R TSRS REiL R, iE
S BB R TR ST ST RS 5 T K U579 ] FeDeriCa BF 7T 45 BR ABEH, BUEE . F4H tpCR FHN 59.7%,
B kOB LA 59.5%, 2 IS0 7 X (P> 0.05); FDChina fF 78, o [l A FEXUHE B2 4H tpCR 3R 55.6%,
FIKZH 56.4%, AEFHRPERAL, BE— D Hf 0L R T H1 550 5 8 ko RTS8 — 8. [, WA ER, G
WA SR IE B PE . IR SRR PEIE R BIPE R K/NASRI R 2H, R 17505 ik il 7710 4 tpCR
R RE S, PR B T HI73E T 425 HER2 FHE R3], = 30 0 3L A Bk BhA 711

3.2. mHRE TR

HannaH A 5% 6 4FA HHBE VT 45 RAH4R KA, S B2 T R Iz 097 Ak it 1 IR SIiE 48« 6 4l 15 08 5
Ry B NHTHEM LR (EFS)IN 65%, MAELERIN 84%, WHZERI L4 5 X, FSL il Z 25
PR I ARG R T R S ER KSR R, A2 g R I TS [13].

FeDeriCa W71 3 “FBE VI EE Wor, BUHE B N 20 5 0 Bk 2H (1 T80 AR A7 22 (iDFS) 43 7l A 93.5%+ 92.8%,
ToAT AL B RS LE A7 2 (DRFS) /3 N 95.1%- 94.9%, WALAEAF SR B2z R, HAl S FEvi sk, v
B N EAF AR — 311 B ST TV B gk — 2 EIE, ISR SERR A A A, R S ) R
RIT I pCR Z. WHAEAE SERIKHIAI T2 R, HAZIRIT R, B BRI o

4. REMFILE

2 VE A ORBEEH A BIET T IR SE R OG0, BT S5 KL R 7R RS PR ) S8 4 — 2 (X 2t
AHE, BB R RN AR RN EREERA S, GO ERE. MEsrE. HE RN
KRAERLRZEZER, HERERN . HHMRA RN EAFEZER, Bk e,

4.1. EHBTRRMN

PIEH A B AN ) B3 AR ST AR DR MR 4 B Ve (R R R B s /D« Aol R et o MR 20 B D
) HIE R PGB iKY, DL HT HER2 SR ZGWIAEOCHEYS  Z 1 s MR 3~4 ZmE AR
SN RAERAERA R LG22, FEAFE PR IR RE( R 4L 14% vs §IKA 13%) R
PRI IR RE (S T2 6% vs #RIKZ 6%) BEVE (N 7% vs ##IKA 5%)5%, FEEA R &N K A2 AH
W, AR 1],

4.2. LEREM
CoEE M2 PT HER2 B BEDIARM EERIERN, RAEFRIE 0.7%E 12.0%2 [8][14]. FERINLE O
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A E(LVEF) TR, R A5 2540 O N4 HER2 {5 S B AHOC . PRIUOCHEE T I 73 B,
WL LVEF B8 TR ERKT 5%, HEZ N 1~2 9, TR T, EREABERR T, BT
SR JETBATIKE s 3 UL E LVEF N, O Jiagus, MEOIURE IR AR L 1%, WHTGEMZR
[10][11].

43. BMRAEHHEXTRR M

YRR HAL R EUR A RSN o B2 500 R R AN RSO 2 B S A A 2 b 2
MRS SR, RARL 15%, ¥ 12 9, Z8RF8: 1~3 RATEATSAMR: 3 0% LA b )™ B JR) i B B (S
PRBE. A5 WL BTCARIE . [11]. FkHIFRIZE 2550 A KRB S5 Y H e — i i L A8 A1 5%
FRAE, CFEEKE . MR k. RO A, 870 3 PR 2 S A ok ke i ik 45 25
[15]; ZORMVEAICIRNL, RBUKIK. - 2. WIRIR RS, 2 R4 T 8 e 2 KmvE, w5 ig
WEREL. AT UL EUCE, P EN R R 6]

4.4. R E SN

ZU RN, WALEERIT Y. P EThaefilth. MamtSEARRMEERLESR, HE
IR 7 BRI, 0D T R R KA . I SRR R AR 5 IR ACRE ) R AR R, AR e R
f1t[8].

5. LBEAPURETIRESETR/IERK
5.1. AHFREEUERISHBEXIETY

FRK S 25 e B R S OV . R IKZE TR MR RE . BRSSO, SRIRBE AR 90~150 BRI
FREF T TECH, ANKBE R TS 2~5 /- Bh RN AT SE R, JR5 fa it (AR R AT Bt . LI Seit on 2 R ah
I UGS B K AART 75% DA by BIRENRRAL S HE2 AR T 2~3 1, KIRGM 112 %l =11
H17].

5.2. B ANSEREMFRTL

Pk W Loe Rl AR Fet, BEEP R BRI ERE TG, FRdE
BRI i B AT s, SRR AR 85%, A AR AN EEN 1 fifr. SRIKTE FE . Fil
PELOUREE IR PRSI E AR NGRS REA, DA S SR RE, RKEE PRI
EIA[18].

53. BEATRFSKAKMAYE

PHranceSCa fiff 78 {7~ 85% B L ACik ¥ e M HIA, B OUFRATFE IR . ik . X TIEE
TN Bt ABASIIESE: R HIFIETT IR . g 24 LU BB T kA T A A 2=
. RUORES, TREEARR R E G, AR BUMR T RL(10].

54. DEZFFEZEENE

B2 R R 2 RN TR KGR AL, (SR A ERFEAS . B LR, IR REALE . R AR
Ja, FENLEE LT AT FEZETHATRIC R T AR m ey Ve B e R . B A
HEWT: PEER. ERIRAEEEIRTE, KR HIFNBARE TR AGHE— R, BEERIEAL. B4
FILEIE AL, 2 BRH)E &% [19].
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6. FHRARKE T SRESIFINAESR
6.1. ZEFRERE

24 HER2 [HMEFLME B F SO M s . WEROW . e 055 2 MOERigon, A2 SN
K AFAFAEE, KSR IR R R i i L P 2 . AR PERR K 2, o mid B BB TS @ LR
JikoE R, T Re BN DA T T RSB IR B T o A% i R 17 1 ) R R 8] BN PRBE (30~90 min),  Z 4
BEMRZEE, HBBUARAE. k% i) & ERERER16].

BN E A CRAERIE, dRN AR, CHENKHE, TGRS RH IR E. K
185 B IFREREIR LA i 2 IR BIEA SRR, 70 B UL NG, B R IR e
FEE TG, HAKE IO AR Y SRR D RESR O KU, 22 Ak S5 KR FRAR 24 17]. FERT
B IhRER L S 2 A B R, BRI R R R R AR, Ratk R E. HHATEZ 80 ¥ LL L mikd
NHERFEASHTHE X R TT, A7) 7 Fsie th A it — 2 b 78 254 [12]

6.2. EHEBESRE

HER?2 2 [a] i ik ) 71 75 #2 A F A T BSR4 24500, IR B AR IBUKR . RT3 0 A ks ik, o th
B 253K BEeEh, BRI EA R BOE m A 8, SRR BRI TR T BRI ER PR T
BT HIFIBIER A B E RS 25, AZARE., KRR, 8% 7R RIRZE[12].

KRBT IR, #E BMI > 28 kg/m? G E/ILRE B, BT E IR R 7 (PH FDC SO
SORBENATERAE N Frir A E, AR KA ELS 25(P + H IV)SEA L) PR A 2 s [ 18]. P
AN E e R AR (pCRA 2, ELEC T AURIEINCE R « G SE 4007 XUz o X T HERE A AR ER S AL
o BORTESSRE G 1K E BB R R B TGN, SR L R AR S S R ) TR

7. BLSCtt A5 S A I 77 Il PR R A EEAR

BEATLOS I RS (RCT) N AR ™A%, S0 N AEAR O BEABAL T 320 St ST T S 3L i PR 3 2T
SKbr, W yRkh RCT BFFLAARERIRTE[19]. JLHRE A2 I - KA SLH R R £ H L
5T, HER2 BHEFL BBl Bie T b, BT 715 bkl 77 pCR . FRBEIR. fRILEIIFRTE
GiitiezE s, RCRHAIRITEIR R, higle 2R BT Ik 1] [12].

FEFEJR IR BE S 7 BRI SG HI,  eF f5H g A 2s 2530 s IR SRR L o5 P PRI EE A
MESE, AT TR I AR R T A SR (15]. AR, RS AR HOE 5 K RCT BT — 3R
s PRI 3 4 5 SETIRAAE LS EAA L R B i 2B IRIE BT AR R PR S B (A R
Pe5 22 atE, IFARBUR IR T Im RS AHE[11].

8. BEHIEA I FREEEEENII

ARG IR ) v 7 A s BE MR E e v ol RSB R E MR BEBE QI (] BE B L%, o0 A
FBEATHIE BT, BN 7RG8R A b 0as AT IS J[5]. BN 7 Bt Sz HESh FL BRI E A1 iR
I7 MR e S BB s |12 PREVE SRR, [ Ah DR A X B T LA 45 245 2 = ZOMNE 1 S At
X B NTRERIT AHSCHT T, ARRAT BB P SR YT 3 5 IE 1 5 40 fE[20].

9. IHIEERERYE
9.1. ol I HAk AKX (HannaH, FeDeriCa, FDChina)fff3ti& it EHKIR
(1) FFRCEE R : IO AT R 2 Wi, B @R ZE S TIELIEE . IAENE,
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i JRFBAS RS Y97 FEMBESZ I Gy AEE VAN I (27, 1T B il B T il 7R R R . SR RS 3R

(2) NHNEE S LT E, AMEYESZ IR - HERR 3 DhRe v | P2 8O DR A4 WG B I B S 2
80 & LA bl s i, JoVk HAR R EIE G IHE AR 2 FeDeriCa 23R AHELARKSE AHE Y32, FDChina
B HPERHE O, RZZRIE. ZHIBRFEAR 28R, HBFELME R AT R, RMAK
LYY Jo B A SR T K R OB R B T

(3) BEVTI K54 & AN 2 : HannaH 1X 6 “ERf1i . FeDeriCa {{/A i 3 4F iDFS ¥4, 5 4. 10 4F
KOS wIIEE — e KU R R AL AP 24 s R Se BE B R s PK & R AERSAS 2R 8 IR,
BRZHIRGY) . A 1 R R B EOR, ToVE AR VPG ARG A BN A S A 24 A R AU

(4) WA NFFREIEM, RIOEGH TR BE. Z2E. MERZEPEETHAEAE R,
RS RAEESE RS, TENIRAS %, ABAE @ POl K YE PMC.

9.2. B TEREGIFIAF AT BANEFER

(1) [ AR B TC A AT 4 A3 1) - Gt — [ 77 B TCVE AR AR 7 L T DI RE L 29075 R 30 T R 45 2471 s
A, HE RSB0 BE A BB U, TR 2577 &

(2) KRB 2 AR =S 1 . BUA BT T OO S 508 e A b, 4k 1 4 S DA B R i
SR I BRET Al . B R AESS I R4 L R BRI S BE R B TLZG WP (ADA) K A AE Ak = KU1
EAEiD

() MR GRS 2R B 5 BN BIFRNESH AR, DHUEF AN E N RGE s, K
IR PR EST HEEE JR e SO e P 2 S BRI A2

(4) BRE T FIESEA L : 5 T-DMI. fE il Z R . 4515 ADC 29905 i BTG T 1Skt St BUmt 7e i
B, A EAER . S A .

9.3. BRKHIFIER EIRKSR THATERY

BB TR T, LR 5 S i Sk s R JEIE R B R b AU B AR

(1) BHECEN PICC/HNEMS KIS vl [Py sy BEm. 1bek. (RIFSEZMERKZAY), BIX
BTG, RPN PR, BRI .

(2) WARARE (<40 ke) FEFEHE DIREHOB ANHE: SRk IKIEIRE . AR ThaessdE T IRA 2570 &, #
SBEIF E FR 2 R FR R

(3) BEAER TS BB KIARR BREm « B BRI IR fE . TC A 4R 2534, X R
K Bk -

() VRPN A MR 2T T AETE AE A B B R AR SRS T B 212G . i A
ST, A2 AR AT S W RN, AT e T R T R

(5) GPFAMERIR. BT BRI R LXK . SRR AN AR, R B AR A, (REEIRIT
AL
10. MESFVSIERESFRRO)E

SR He TR ARV SR, (5 BRI PR AL T 4 5 e e

B, AMATEFMEN G BN HEE R R i v TR KR, RO R . PN
RMFERIETRIT A, (BEEGRIES LLBIA X, B A A e, BRI A8

B R R A e BB TEE RO TN T SR S . R, BEET
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i, H AT 2 AR R R e e, IS R 45 24 (1) JRg o8 B JDRZ M AT sk 2 A T 2 K0
=, BRE ADC 25477 F 8k Z 0f i [ HiH il B H h 2 2R S & T-DMI . 48 il % 2R 147155 ADC
25, BN E ADC Bk N I AREh f5E s JT R et e B (b .
S0U, HER2 fREIE M LA VE FL IR ROREHh FRAN AL BB BB T 703 RERE 4 b T -9 HER2 [
PR B ARG YT, TEMG RS L. HER2 ARSRIE NHE A 1 B IESE ) A R 2

11. BESIERHEFEIL

EREPEUEDR SR T I RHIE 70 RHIBE U £l [ ROt FRmt Fe 45 2R, TR : HER2 FHEFLAR
T B T BR B RE AT, BN S K A R R A T AR AL, e AN RN SO IR R A R T
BFEFEF . BT GESENE . TR BN A . RIPAME M L RTH BRI B, &
P& 48 S A 25 AR 22 IR N S5 0 T L 45 2.2 D 55 Mk ot 700 DULE 2 WA s mT Bk B SR A% e T 245 ST 10
GOl A BV — € NI ERY,  H ATV RA — 2 IR 7 5t

I PR S B HE 7 «

D) XT2E LR SRR TR ME S ARSI ERIGTRIER M S,
DUSEHETE B T B 17 #7715

2) MTATHRAZMR BRI AL . SIBUL SRk 2510 85, W ARSI I F Ak 71

3) BRIT AU BLE D (37 B T HE [l ) IR AEAL 48 2502 . RS RRUSIBE VAT, 9N LR il B
IRIT BRI B

4) FEVUMRERBCRAI . B rpaly SRR, HE— D 3RTH R R AT R, AN HER2 B
FUBREHT AR B RE R T MLIE T R

SE

[1] Bray, F., Laversanne, M., Sung, H., Ferlay, J., Siegel, R.L., Soerjomataram, 1., et al. (2024) Global Cancer Statistics 2022:
GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer Journal
for Clinicians, 74, 229-263. https://doi.org/10.3322/caac.21834

2] FHEbEDSAREETWVER S, FREESMES SRR, FEUE D2 AR RE S
(2026 Fhi0) [J]. HEEAES &, 2025, 35(12): 1157-1255.

[3] XUIEVL, #id. HER2 BHYEZL AR W G T SRS FBAR D). M B va 81 5t, 2024, 51(1): 12-15.

[4] Dang, C., Ewer, M.S., Delaloge, S., Ferrero, J., Colomer, R., de la Cruz-Merino, L., e al. (2022) BERENICE Final Analysis:
Cardiac Safety Study of Neoadjuvant Pertuzumab, Trastuzumab, and Chemotherapy Followed by Adjuvant Pertuzumab
and Trastuzumab in HER2-Positive Early Breast Cancer. Cancers, 14, Article No. 2596.
https://doi.org/10.3390/cancers14112596

[5] De Cock, E., Pivot, X., Hauser, N., Verma, S., Kritikou, P., Millar, D., et al. (2016) A Time and Motion Study of Sub-
cutaneous versus Intravenous Trastuzumab in Patients with HER2-Positive Early Breast Cancer. Cancer Medicine, 5,
389-397. https://doi.org/10.1002/cam4.573

[6] Ryan, S., North, R., Harvey, V. and Cox, L. (2015) Medical Resource Utilization for Administration of Trastuzumab in

a New Zealand Oncology Outpatient Setting: A Time and Motion Study. ClinicoEconomics and Outcomes Research, 7,
423-430. https://doi.org/10.2147/ceor.s85599

(71 EWS, BE, T&HERk, & 2023 5808 5 070 M0 I R SE 10 B ST SR St (D). o B AE A G, 2024,
34(2): 151-160.

(8] (U 25 BT BN I R R B 25 SR 55 L R B2, SKE. PUMIR 254 BT B 170 R B H
K253 IR 55 IR, P EERZ244E, 2024, 44(14): 1603-1612+1619.

[9] Ismael, G., Hegg, R., Muehlbauer, S., Heinzmann, D., Lum, B., Kim, S., et al. (2012) Subcutaneous versus Intravenous
Administration of (Neo)adjuvant Trastuzumab in Patients with HER2-Positive, Clinical Stage I-III Breast Cancer (HannaH

Study): A Phase 3, Open-Label, Multicentre, Randomised Trial. The Lancet Oncology, 13, 869-878.
https://doi.org/10.1016/s1470-2045(12)70329-7

DOI: 10.12677/acm.2026.1682977 1916 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1682977
https://doi.org/10.3322/caac.21834
https://doi.org/10.3390/cancers14112596
https://doi.org/10.1002/cam4.573
https://doi.org/10.2147/ceor.s85599
https://doi.org/10.1016/s1470-2045(12)70329-7

[ZES T

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Quartino, A.L., Hillenbach, C., Li, J., Li, H., Wada, R.D., Visich, J., e al. (2016) Population Pharmacokinetic and Exposure-
Response Analysis for Trastuzumab Administered Using a Subcutaneous “Manual Syringe” Injection or Intravenously in
Women with HER2-Positive Early Breast Cancer. Cancer Chemotherapy and Pharmacology, 77, 77-88.
https://doi.org/10.1007/s00280-015-2922-5

Tan, A.R., Im, S., Mattar, A., Colomer, R., Stroyakovskii, D., Nowecki, Z., et al. (2021) Fixed-Dose Combination of Per-
tuzumab and Trastuzumab for Subcutaneous Injection Plus Chemotherapy in HER2-Positive Early Breast Cancer (FeDeriCa):
A Randomised, Open-Label, Multicentre, Non-Inferiority, Phase 3 Study. The Lancet Oncology, 22, 85-97.
https://doi.org/10.1016/s1470-2045(20)30536-2

Huang, T., Fan, Z., Wang, Y., et al. (2026) The Fixed-Dose Combination of Pertuzumab and Trastuzumab for Subcutaneous
Injection in Chinese Patients with HER2-Positive Early Breast Cancer: Primary Analysis of the Phase III, Randomized
FDChina Study. International Journal of Clinical Oncology, 31, 1189-1200.

Jackisch, C., Stroyakovskiy, D., Pivot, X., Ahn, J.S., Melichar, B., Chen, S., et al. (2019) Subcutaneous vs Intravenous
Trastuzumab for Patients with ERBB2-Positive Early Breast Cancer: Final Analysis of the HannaH Phase 3 Randomized
Clinical Trial. JAMA Oncology, 5, €190339. https://doi.org/10.1001/jamaoncol.2019.0339

Jerusalem, G., Lancellotti, P. and Kim, S.B. (2019) HER2+ Breast Cancer Treatment and Cardiotoxicity: Monitoring
and Management. Breast Cancer Research and Treatment, 177, 237-250. https://doi.org/10.1007/s10549-019-05303-y
AR B IR RR T kR R BRI R WOR RO IR R B SE AR B )], AR A, 2022,
28(18): 2381-2395.

o [ B2 25 20 F Ph o FUBR AN B BN 4 2. FUBVREE R 25 ER KA TE £ 352022 JR) [7]. TPAREE AR,
2022, 102(28): 2153-2160.

Zeng, Z., Zhong, L., Zhu, L., Liao, L., Zhu, Z., Cao, Y., et al. (2026) Subcutaneous versus Intravenous Trastuzumab for
HER?2-Positive Breast Cancer: A Global Systematic Review and Meta-Analysis with a Cost-Minimization Analysis from
the Chinese Healthcare System Perspective. Frontiers in Pharmacology, 16, Article ID: 1730175.
https://doi.org/10.3389/fphar.2025.1730175

Wang, B., Deng, R., Hennig, S., Badovinac Crnjevic, T., Kaewphluk, M., Kégedal, M., et al. (2021) Population Pharmacoki-
netic and Exploratory Exposure-Response Analysis of the Fixed-Dose Combination of Pertuzumab and Trastuzumab for

Subcutaneous Injection in Patients with HER2-Positive Early Breast Cancer in the Federica Study. Cancer Chemother-
apy and Pharmacology, 88, 499-512. https://doi.org/10.1007/s00280-021-04296-0

P 29 Q0T BT R R S B 25 3R 95 L SR AL IR[I/OL]. wh I ER B 25 72K 3, 1-11.
https:/link.cnki.net/urlid/42.1204.R.20240419.1748.002, 2026-05-27.

Gao, J.J., Osgood, C.L., Gong, Y., Zhang, H., Bloomquist, E.W., Jiang, X., et al. (2021) FDA Approval Summary: Per-
tuzumab, Trastuzumab, and Hyaluronidase-zzxf Injection for Subcutaneous Use in Patients with HER2-Positive Breast Can-
cer. Clinical Cancer Research, 27, 2126-2129. https://doi.org/10.1158/1078-0432.ccr-20-3474

DOI: 10.12677/acm.2026.1682977 1917 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1682977
https://doi.org/10.1007/s00280-015-2922-5
https://doi.org/10.1016/s1470-2045(20)30536-2
https://doi.org/10.1001/jamaoncol.2019.0339
https://doi.org/10.1007/s10549-019-05303-y
https://doi.org/10.3389/fphar.2025.1730175
https://doi.org/10.1007/s00280-021-04296-0
https://link.cnki.net/urlid/42.1204.R.20240419.1748.002
https://doi.org/10.1158/1078-0432.ccr-20-3474

	乳腺癌新辅助化疗联合靶向治疗皮下与静脉制剂对比
	摘  要
	关键词
	Comparison of Subcutaneous and Intravenous Formulations in Neoadjuvant Chemotherapy Combined with Targeted Therapy for Breast Cancer
	Abstract
	Keywords
	1. 引言
	2. 药代动力学特征对比
	2.1. 曲妥珠单抗单药皮下制剂
	2.2. 曲妥珠单抗 + 帕妥珠单抗复方皮下制剂

	3. 临床疗效与远期生存对比
	3.1. 近期病理完全缓解率
	3.2. 远期生存获益

	4. 安全性对比
	4.1. 全身不良反应
	4.2. 心脏安全性
	4.3. 局部及给药相关不良反应
	4.4. 其他特殊安全性

	5. 以患者为中心的治疗获益与医疗资源优化
	5.1. 给药流程简化与就诊时间大幅节约
	5.2. 医护人力与医用耗材资源节约
	5.3. 患者治疗偏好与长期依从性
	5.4. 卫生经济学综合效益

	6. 特殊人群皮下与静脉制剂应用差异
	6.1. 老年乳腺癌患者
	6.2. 肥胖及超重患者

	7. 真实世界研究中两类制剂临床应用现状
	8. 给药模式变迁对乳腺癌全程管理的影响
	9. 现有证据的局限性
	9.1. 核心III期临床试验(HannaH、FeDeriCa、FDChina)研究设计固有局限
	9.2. 皮下靶向制剂不可忽视的固有短板
	9.3. 静脉制剂在特定临床场景下的不可替代性

	10. 现存争议与临床待解决问题
	11. 总结与临床推荐建议
	参考文献

