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[HE ] EE588: ENIME R IR ZTHERTEKEZER AR (sentinel lymph node biopsy, SLNB) /REfEfl, HZ
AR PEOZFARTEE ARG K o 7 i 3R KGR A= SR ( mitoxantrone hydrochloride injection for tracing, MHI )
JE— PRI LI AT LSS (sentinel lymph node, SLN ) /RERH, HAEFLBESLNBH IR M A . A6F50 & —5iK
FEAPBHMEST BRIG PRIRYS, BEITFMMHIURIAZ K AESLNBH /R EEZE T . ik KA T 20194 12 H —20204F 74 I BE g
WHFLUIIRE R A A A P LR R 5 e TR BT S MH TR A A SLN/R B . 435148 T FMHIFI 2 B SLNAG
B FISLNKE R, A RIR R R EERCR Y225 . 88 MHIRYSLNKE H R 196.9% (370/382) , HZAISLNAG H RN
97.4% (372/382) , WEMHIREZ LI (P>0.05) o PIFREFILFERIEI3626] (94.7% ) Zik#H HISLN; 16
B (4.1%) KA SGIRIEZSYHI A R, &g AR AIMHURESURAS TR, HMHIE FHICH RN
rdar g il

[SE8IA | ZLIYE; AUTEIREZSTE R R AR MORFE BRI S R /RIER ) A3 MOk g
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[ Abstract ] Background and purpose: Both domestic and foreign guidelines recommend the use of radionuclide as sentinel
lymph node (SLN) biopsy (SLNB) tracer, however this technique has not been popularized in China for a variety of reasons.
Mitoxantrone hydrochloride injection for tracing (MHI), a new strategy to identify lymph nodes, has not been tested for axillary
node staging in breast cancer. This multicenter, self-controlled, non-inferiority trial aimed to evaluate the differences between MHI
and radionuclide in SLNB tracing. Methods: The trial was conducted across 7 hospitals from December 2019 to December 2020.
Patients with early-stage breast cancer received MHI and radionuclide (technetium 99 labeled sulfur colloid, **"Tc-Sc) as SLN tracers
during the surgery. The number of SLNs detected and sentinel node detection rates of MHI and radionuclide were counted to evaluate
differences in the tracing effects between the two tracers. Results: SLN detection rates of MHI and radionuclide were 96.9% (370/382)
and 97.4% (372/382), respectively, with no significant difference (P>0.05). SLNs were co-detected by both tracers in 362 (94.7%)
patients; 16 (4.1%) had adverse events possibly related to the trial drugs. Conclusion: In this study, it was found that the lymphatic
tracing ability of MHI was not inferior to that of radionuclide. Meanwhile, the use of MHI does not require special instrument/
equipment assistance.

[ Key words | Breast cancer; Sentinel lymph node biopsy; Mitoxantrone hydrochloride injection for tracing; Lymphatic tracer;

Radionuclide; Axillary lymph node

FUIE O 20 I o R RIS A B s a16 37100, MBRE ABUR RS 6 2,
ZuaE ', 20204E 2 BRZ4E 23077 W K1, HIMYIK 45 (sentinel lymph node, SLN) %A
i A e 1 09 11.7 %, T B e P S T ( SLN biopsy, SLNB ) J& H Fijllfi R 5% bk B 45
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R L i R MR Ik &5 o B b v i, ]
$ = AR I RS I bk B 2 A N AR B e, TR
it 4 35 AR R S5 I i e ok L R
BEALXS B S ) Fe W SLNB & —Ff Al 48 19 181l
BT, SLNAG I >97%, BATEZR ( false
negative rate, FNR ) %1,

WL R I R — R FLIE SLNB & H H 1)
Mgt R o AR B W E R E
SEOUHBEC, HUP MA% = 2R B B 0 A B A s
WA, W55 N GO U A IR, 2k
o B AR 7 v ]l R 3R A v I 5 20 o A A
J&1 ( National Medical Products Administration,
NMPA ) Hit#E, TEREB 7 R e AA T Bk
BA%. Pa—AriRs o s, P EKE63%H)
2% e B A FH I Y A S SLNR B 7] o LRI HH
WA AR AT e, AR AIRRE, (AR MR ) 25 .
Dy VR, 55 Qe R GO L 45 30k o 2k
g5, G AMG RSB E . R TR,

A 7R RN R BRPE T R 1 X AL R B 57
T, e St (indocyanine green, ICG) Jf
SRS T AR AL (super paramagnetic
iron oxide, SPIO) J§if% ' . #F5% ) Wos, ICGH}
SLNHG % 494%, Rubio ' i, SPIOS
e R AU FLIR I SLN 7 R R A [R] . X Se
REAR S RISLNKG T2, (HARISR]Z 0 H .

71~ 5 FH R T K 6 R 1 S v [ o — L
A 18 WIE P FLIRE SLN R R 7 o LI R AT 24 3% 2%
W L R, ERMROKFT R K R G R
WIZERTT . TEHLRRIBRA S, $hRATEERR 2
H 3 2B R A0k ik, RiAR29°5100 nm,
KT EHMIME N EAHEEE (30~50 nm)
ANTIRELAE N BRI BE (120 ~ 500 nm )
BRI, ghoK AR AS 2 A I G 26, mT LAk A
B 4 Pk O A 3 A R 2 5] I 2R A AE XSk 1 4
e, TR N R AR A R R AR A R A —
BINF ], OB bk T A e s o, WS D BOR,
7 B FH R TR K R BB 7 90 W ( mitoxantrone
hydrochloride injection for tracing, MHI ) HA
HHAE PO bk L4 $I R R BRRE T BT DU S5
/8, MHDRUZ 2 X SLN YK H % sl K H 80

S TG FE X, AR5 Y 4
PER R AR TR 320k, YMHGH R E2.0 mL
(5.0 mg/mL ) B R WA EBRHIHERMAE . &
WFFEIAE K REA AR PEAS MHIEE LR 7 SLNB
P RERRCR, IR SERNER .

1 ORI %

1.1 KR

AR N —IRTHEYE . Zha . BEYE. B S
SR IG PRIRES . T A A Z R B e A 2R it
Y5254 (i FHERROKFC BBR TR S ) At iR 2y
Y (B2 BEAREESLN, ARgItic R4
BE . FARIFURETE . A 2GR a2 500, id
SERIRN YR R IR L RO (U R e
TRk LSS ) FZ5YIAR RN . DAL 7E R LR
Pt AR A A R B FH R R K FE R 1 S Vi D
W Z A TSLNIR B ) 28 VR R 350k
1.2 HRMHR

B RBGEF A T, A ZRETEA
AT B SR .

P ASRHE: D 4ER18~70% By Lotk 3,
@ 2 Wik J K 1 I8 T v L R g B A A g
( ductal carcinoma in situ, DCIS) ; @ IfiK
Tis. cNg; @ IERMRELSEHME; & iRz
SLNB. HEprprifE: @ JFHcHER S @ BEILAR
55 @ Bz L A UE T ARG B LT, @
T EATIMZLE TR, @ @iRsUHRL,; ©
BRI AR, O KSR © FEFSR
A4 NS AT A R, © L=k
BSHAIRKE X ; O R EINNARE S ST
FEINZIAA
1.3 FTHfaiE

T2 R AEARFT24 hEFL 808 8 B T i
SE (BbRICIBIRIA, " Tc-Sc, FlEA
B2 mCi, FBEBEAH ) o FARFATZ15 minfe
AH R EB A7 73 FMHL (5.0 mg/mL, SR
2.0 mL, WHRIBHIABRARRME) o 45
FhHEES minfe HEREL R . Bl S ey R0 28 1%
B FEE ek 4 1) 51 5 N EATSLNB, AR 7
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FUTE I 0 B8 AT S 1) i Rk T 45 940 SLN T LA 4]
B o SRAARME T S 8E4TSLNY) F fnAab B, o647
AU BRE R AT o A R B R A0 i 2 A A
(3% ) AR PR 7R U] s B AG2E ff E 45A H

IR EL S R B2 RS
1.4 HAEAEITE

A Y B A BEAF 5T 28 05 0 X i 56 245 4
XTHEZG YR SLNAS 3%, H A2 PF ik 5 254
L TR, k. %2 SLNKE H AT %

H96% }E{E%L%Ho: D1—Pr< 0, %*%{B{&Ha
P~ P2>—0, p Mip, o AR 24 W) Aokt R 24
PIRSLNAG 2 . OHAER R FE s Ry
YA X B2 AR 6 O E 5% A Skt
M R R N90%, T AT 2L S A I
3234, IR B R R 15%, FIEEE 1
P RFEA G W] LGB B R GE I E R,
A FEA G E 38811

1.5 Z5EEHR

404 (full analysis set, FAS) 5%
ZFPIRMAR 25 (MHISUZ R ) IF45297 807
WA =2l

F LT ETEFAS T o3 i 158 W R 245 1 1
SN H R, SLNKE %= (/REggFike 1932 ik
B R /FASSZ I E B X 100%, MHIAG I )
()32 SRR R A e (50) B ke
BRI AR 2 . R 2 E e
I L 2 S Aoy PRI A TR oy RS R e e B
THEEAR T R 400% ) .

REEL R JEFEFAS 43 BT MHIANZ 2R 2Z 6] Y
INER— B A . — S PRI 55 2 ]
il ) 32 1 el . A MR A 2 HE
B R B R 2 [ AS I B SLN Y L5 . I3 3 52
TR 7 B2 700 %) BH A% SLNA BHA: 32328 4 Ao A 2R
ZE5

LM 4 (safety-analysis-set, SS)
G PT A 52 20— Pl 254 (0 B2 4y Bk
R ) I LG LT 2R .
TESSH b de k. M58 E B 7 AW BE

( National Cancer Institute, NCI) &7 A0% W
AR ARIEWE R ME ( Common Terminology

Criteria For Adverse Events, CTCAE ) 255.0/5%t
ARFM (adverse effect, AE) 47432, Giit
AERAER R Z iR Wl —AER B2,
TEHRAER & AR R E s R 1]
1.6 FitFE4aE

HELLAR I PR B AnifERE L
B B/MEFERKE ., 02878 5 DIAEHTA 55 L
8. KM Clopper Pearsonik: ') 13 SLN# )
KI995% A {5 X 8] ( confidence interval, CI) .
i WALD ok 0 TS B = e i 2 5 R
95% CI, FHdHEPIESKR TR PE. 2SLN
K2R E1995% CIUR PR =-5%H}, kFIAES % .
HARGETHEHISAS 9.4% 4. P<0.05h2E7A%5%
TR
1.7 REEFIFEIE

AMFFE T 20194F7E 4= [ 758 24 i I R 5% 2
HFFRE, 3 3fA% T i SR e 3 51 &5
fEiE. AFFRATE (2SI RIS BT a8 FAILE )
FIICH-GCPJEI ,  239iim KX A B o A T AR
fRFE ) | HRESS (RERESF)
AR IR SE M . BT A SR HAT I R A
GEREIIT,  SEU A MG A 5 AT Bk, IRl
PRI R, 56 25 i 2l B 3P 38 B3 B
TR, RS S A T EE R E R A TH

a8 B
FARE PR
2 4k £

21 ZiXEBEANAFER

20194E12 H—20204E12 7, 0k 17592
Bz, K 1 R ZEEH 2 <
" MmAP 9 AFASESS., %, 382H4%
BN AFAS, 3876 Z X E WM ASS (A
1) o MHIZ A 2 2 1Y 52 38 Fk 26 R AiE A1 I
(#1) .
2.2 MEIEkR
221 SLN## &

BN AFASHY38241 321 # ', MHIZISLN
K R 1503706 (96.9% ) 5 K% ZESLNK H
WG R 37205 (97.4% ) . MHIFIZ EAISLN
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Screened (n=592) ]

[ Screen failure (n=204)

]4—

Y

[ Patients enrolled (n=388) ]

v

Injected both MHI and
P"TC-Sc (n=383)

1 patient took the prohibited
drug “methylene blue”
specified in the protocol

\ 4

[ FAS (n=382)

v

‘ Injected *"TC-Sc only (n=5) }7

Y

(

—

gl

SS (n=387)

v

v

Patients completed the trial
(n=367)

Patients did notcompleted

the trial (n=15)

v

;|
rl

prematurely (n7=21)

A

Withdrew |
|

Bl ZiXENABR
Fig. 1 Disposition of the patients

F1 ZIERHE

Tab.1 General patient characteristics

Patients in MHI and *"Tc-Sc

group (n=382)

Item Patients in MHI and *"Tc-Sc Item
group (n=382)
Age/year [ mean (range) ] 53 (26-70) Tumor site 7 (%)
Body mass index [ mean (range) | 23.8 (16.6-38.8) Outer
Tumor type 7 (%) Outer bottom
Invasive breast cancer 308 (80.6) Inner top
Carcinoma in situ 47 (12.3) Inferior
Other 27(7.1) Central area
Pathological diagnosis 7 (%) Procedure 7 (%)
T 4 (1.0) Breast conservation
T, 2 (8.4) Total mastectomy
T 184 (48.2)
T, 157 (41.1)
T, 5(1.3)

175 (45.8)
30 (7.8)
96 (25.1)
20(5.2)

61 (16.0)

161 (42.1)

221 (57.9)

Kt %°4196.9% (95% Cl: 94.6% ~98.4% )
97.4% (95% CI: 95.2%~98.7% ) . M
SLNK; R 2= 5 T4t 24

X (P>0.05) .

P4 B SLNAE HY R 22 (H H-0.5% (95% CI:

HISLNKE H R IEL TR E

2.9%~1.8%) , HT95% CIFFRE=>-5%, #itMHI
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222 SLNT=¥F—ZH

WA 245 9 AL ] 7 s B 5 ok 3624511, A2 3K
FH IR R i R J H95% CIH94.8% (192.0% ~
96.8%, K2) .

Per patient 7 (%)

MHI 370 | 2 (0.5%) ?"Te-Se
(96.9%) 372
(97.4%)
362
(94.8%)

Undetected 2 (0.5%)

B2 WMREFNRHNZRESS
Fig. 2 Distribution of patients detected by two tracers

Total 382 (100.0%)

2221 SLN/REEEAME

IRISE 4K HISLN (4.04£2.0) ¥, Sk
HSLN 48, it SLNYVEFE1 ~ 1444, MHIFIZ 2
(] B ARG+ 3544510 324 5 A SLN, - &G H AH [R] 4 5
SLNF %l (2.5+11.6) BN, ik
2K, K AH RSN A 1~ 1244, PFP/R
BRI A % 491.0%.

2222 A HZIHYSLNAE H R

MHIEC A # F 34K 138041521 & . MHI
KABRMSLNA H 2 599.5% (95% CI
98.1%~99.9% ) . BXAZHAYSLNA H R 5MHIZ
EZRAGIFE L (P=0.0070) .

2223  BHMESLNAIFHMERZ 0 K H %

FHPESLNA: % 41024 (70.3% ) FHYE
SLN[F B #EMHIFIZ 2 n s, 154 (10.3% ) FH
PESLNAUBEMHIYL 5, 124 (8.3% ) FHHESLN
W R R EE, HABMHIE G, HAHE164
(11.0% ) AJBEMR A5 R R I, (HiR Zm P2
Rty o R BAYE. P B SLNKG H R 22 7 T4t
EE X (P>0.05, %2)

PH I 238 3 A . BHME R B Bl e U
FHPESLNE = 14112 i . JL946i 32l %
K BHPESLN ;. MHIAIAZ 28 3[R G: H HH 7546
(79.8% ) , 9l (9.6% ) BHIE:ZIXH& (L MHI
K, S (5.3% ) FHMEZIE (R,

FAESH (5.3% ) BAMEZIRE REE R P& FH
Pz iR E R R 22T LG E L (P>0.05,
#2) .

ZEA HeEE, MHDRA A FHPESLNAIFHPESLN
ZIREAND TR, AT UHENMHIFFNRA
TR, BAR, MHIBESHE ZIFNREL,

R2 MHIFZERERHIPAMESLNFIPA N E 46 H &
Tab.2 Positive SLN and positive patient detection rate by MHI
with " Te-Sc

[n(%)]

MHI
Te-Se - No blue
Blue staining staining Total

Positive SLN

Hot spots 102 (70.8) 12 (8.3) 114 (79.2)

No hot spot 15 (10.4) 15 (10.4) 30(20.8)

Total 117 (81.2) 27 (18.8) 144 (100.0)
Positive patients

Hot spots 75 (79.8) 5(5.3) 80 (85.1)

No hot spot 9(9.6) 5(5.3) 14 (14.9)

Total 84 (89.4) 10 (10.6) 94 (100.0)

23 =M

HH166] (4.1% ) ZikHE LA e SRR
P KEHIAE (£3) o 10512k #F (03%) &4
YRR . 166 (4.1% ) 2R G & Tk 2s %
AT . NRRASLHEFET 166 (41%)
RINZARASEERERTHE 1561 (3.9%) , v-%4
RABEFERS BT 250 (1.3% ) , IR TEREmR i 7T
w26 (0.5%) o

#3 WA SHRIGMIEL ML MAE
Tab.3 AE that may be associated with the study drugs

[n(%)]

Number of patients
System organ class preferred term p

(n=387)

All adverse events 16 (4.1)
Infections and infestations 1(0.3)
Pustular rash 1(0.3)
Investigations 16 (4.1)
Alanine aminotransferase increased 16 (4.1)
Aspartate aminotransferase increased 15(3.9)
Gamma-glutamyltransferase increased 5(1.3)
Blood alkaline phosphatase increased 2(0.5)
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SLNBEZ M FHWHi G . RiBeEd . 1§
SRY7 o SLNBHAY N 5 78 B 50 i i 84 6 .
Li% VO 4R35 T i SLNAS H % 91%, FNR W
13%. W58 217 W], L H P A9 SLNAS Hh F 4
m (>95%) , FNREAK, N5%~10%. Guo
z L8] 4350 UM TCG I SLNFR H 8 97% , ICGHE
A S B SLNAS H 38 099.5% . AR TEH T
MHIFE R —Ff T A G R 55 550 O SLNKS: HE 156
WE T HS5EEZRAES R . MHIE /R R
SLN# H 2 51496.9%, MHIBE S ZEMiSLN
RS 8 — AL 3R 5 5099.5%, Al WL, MHIHT
SLNAG I ELAT = B edf v T FLARJE SLNY
N

SLNBARFLE A A 0 ZL AR g B 3 1) T 35
B, RERREES R G et w2 2 EAL. SR
MM, Lees " HUHE 7 B W5 2R ET | A4 B kIR
BE, SRy S e T AR I 3R L R R fik
BB WFFE PO Tl YR AE s SR
LR RN KA R0.2%, R
W TR TR s N S A7 S S A8 i A A 2R M 0.3 %,
SEE (P I FR ) ) R JER e € 1 JR A h
3.2%. KICEBERA TIIFRADH A INB I K
R LS | BEEIE AR SURSE Y L
2l AR SLN /R BRI, MHIE 5 T JayBifk (L 2%
BETFARATIBR X LR AR AEER . 76 T 30 R
B 10, H2522.0 mLAHEEMHIRY TR L
R0 380 it e BE 905 6 M26.0~79.4 ng/mL, & H AR
FE R, AR YR RN . AHFSE HE
— Y BE 2 TRILTAR, 29 TEa RO 7
JE BRI . EREDIAE RN, R K AR v R AL
FEIRIRBE, 1012 2 s i F AR EE L LT
ARJGHi Y, HiZAESMHIL X, A#F5EH
B H WA 5 MHIF ¢ 09 AE 4 P S fEAH 6 A= 1k 45
RsEw, FESMHINZYRELEEA X, "hE
LR BRATTR T e S sl BE AT JF402 25 1 B8 3 1
PEHAS A T SLN R B . (AR RN, Xt
SR I TEXTRETR YT e e

ARIGTAFAE—E W R R . JFIETE 2l
PIEAT TS R A5, ok lERMHITATZ &
HTSLNBHIFNR . AR AN AL Z VIR
TR TG B ALY 1 A, ek S g v (i BT
RUR B M HER A A Rt oIE S

XIHTHEN: Z o0 iFsE R, MHDE—F A
BH A AR R, R ERRIOR 5 O A%
FAHY, AR EC S O A RO . FRAT]
IR MH LA 2L g 40035 1 1o FH AT L4 =5 SLNB Y
AR, MR 2R E R R TS

Pl RRAER: ARSI A EERN
R,

[ % X #t]
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