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[ Abstract |
breast cancer patients.Theoretically, the use of locoregional radiotherapy instead of surgery is available for patients with pathological

With the development of neoadjuvant therapy, the pathological complete response rate has significantly increased for

complete response, thus it is essential to predict pathological complete response precisely before surgery. Due to its higher accuracy
for assessing the pathological complete response, the second biopsy after neoadjuvant chemotherapy is believed to have potential for
diagnosing pathological complete response instead of surgery. Recently several published prospective trials showed the relatively
high false negative rates of the second biopsy and omitting surgery for the exceptional responders to neoadjuvant chemotherapy
required further investigation. This review elaborated on the clinical utility and significance of the second biopsy firstly and divided
these studies into small feasible research and large prospective research in which the results and features were discussed.
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Tab. 1 The advantages and disadvantages of assessment approaches for response to neoadjuvant chemotherapy

Approach Clinical examination Mammography Ultrasound MRI Second biopsy
Advantages Simple and High sensitivity Easy to operate and High resolution for Higher accuracy than
convenient free of radiation; soft tissue; MRI;
High accuracy; Non-invasive and free Lower false-negative
Assessable for of radiation; rate
axillary response; Highest accuracy in
traditional radiology
Disadvantages Effect by subjective  Effect by breast density, benign  Highly effect by Expensive; Invasive;
judgement; calcification and artifacts etc.; the operator; Risk of contrast agent  Required marker clips;
Lower accuracy than  Exposure to radiation; High false positive sensitization Accuracy depends on
other approaches Axillary status cannot be rate the size of needle and
assessed; number of specimens;
Difficult to distinguish the Guided by imaging
residual disease and post-
chemotherapy fibrosis
ik, HErA EbEE R B ARG E SpCREZFEMEIAIT R ER, — i, o

51 T K ( minimally invasive biopsy,
MIB ) K F5U L b5 5% 4% o kb Mg 2L 2 5 4 2%
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PR SO FRTRER M
1 RERESEEAT PRIRKENX
TERFEITT SN, B By S5 B Ay %
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P3N — 2 T LA AR T R R 45 10 A
BAFIpCRAGEE 1. BAT, SEEEMZMNE
HJ5) (Food and Drug Administration, FDA ) £
AR pCRAE N I AE AR AR S [,
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TRIERL RS E LIERf U pCR, HX T
EpCRIVISIMT RS UER . — I K AEAS F s [l st
PERIFE O IS AR B B AT R R AT R
25 INETE RS ( core-needle biopsy, CNB) XJTE
pCRY N LA & s e R, 8 200 T [RIR
XF LEHG SR MRIAY O Z5 5 [ BHPEBGAE ( positive
predictive value, PPC) : 0.856 vs 0.713,
P<0.001] . CREATE-X """ K
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WG K (fine-needle aspiration, FNA ) PN EH
2 BIIE A ( vacuum-assisted biopsy, VAB) ,
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Il RAIESE IR HEAL TR (3R2) .
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Tab.2 Small prospective trails of pCR prediction by biopsy

Study Eligibility criteria Number of patients  Type of biopsy Type of guidance Results

Heil, et al. "'’ Early breast cancer; cCR 164 111byCCand 143 by ultrasound;  NPV=71.3%

after NACT 46 by VAB 20 by mammograph; FNR=49.3%
1 by unknow

Heil, et al. (25 Operable breast cancer; 50 VAB Ultrasound Entire cohort: NPV=76.7%;
cCR/cPR after NACT; FNR=49.3%;
target lesion visible on Pathologic representative
ultrasound specimens: NPV=94.4%;

FNR=4.8%

MD Anderson Cancer ~ TNBC and HER2" breast 40 VAB and 63% by stereotactic Accuracy=98%; FNR=5%;

Center ' caner; Lesion size < FNA; median techniques; 37% by NPV=95%
5 cm on imaging after sampling ultrasound
NACT number of 12

NOSTRA PRELIM "¥’  Invasive breast cancer 20 CNB; median Ultrasound Cases of false negative of
regardless of subtypes; sampling 4/18
Received NACT number of 4

Lee, et al. (28] Near pCR after NACT 40 CNB or VAB MRI assisted NPV=87.1%; FNR=30.8%;
(Size of lesion<0.5 cm ultrasound Accuracy=90%

or L-to-B SER <1.6 on
MRI)

cCR: Clinical complete response; NACT: Neoadjuvant chemotherapy; cPR: Clinical partial response; TNBC: Triple-negative breast cancer; HER2:
Human epidermal growth factor receptor 2; L-to-B SER: Lesion-to-background signal enhancement ratio; CC: Core cut; VAB: Vacuum-assisted
biopsy; FNA: Fine-needle biopsy; CNB: Core needle biopsy; NPV: Negative predictive value; FNR: False-negative rate.
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Tzt I (core cut, CC) Y VABIK R H
ERAEA RS ARG REE AR, BIANPY
FoR A pCREEST I KN, BAYER (false-
negative rate, FNR ) 74515 W0 5% 439 &t 1
eI K/, R ER, NPV HT1.3% (95%
CI: 63.3%~79.3% ) , FNR}49.3% (95% CI:
40.4%~58.2% ) o BIRIZWIFR T ENRNPVA L
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i e 38 HLA SR REAS, Horh, NPViA
94.4% (95% CI: 87.1%~100.0% ) , FNR44.8%
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P 3598% (95% CI: 87%~100% ) , FNR
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Tab.3 Large prospective trials of pCR prediction by biopsy
Study group Eligibility criteria Type of biopsy Number of patients Unique features Results

MICRA “*** Invasive breast cancer; No Ultrasound-guided 167 (still recruiting) Included all subtypes; FNR=37%
metastasis; TPR/rCR by CE-MRI  14G biopsies targeted Assessing response
after NACT around pre-NACT- by CE-MRI

placed marker
(4 central and 4
peripheral)

RESPONDER ‘' Invasive breast cancer; cCR/ Ultrasound/ 398 pCR identified by FNR=17.8%
PR; Visible targeted lesion on mammography guided VAB (95% CI:
ultrasound/mammography VAB 12.8%-23.7%)

NRG-BR005 " Unifocal or multifocal; cCR after 6, 8, 11G VAB, 98 (still recruiting) ~ Multicenter, triple- FNR=50%
NACT; rCR/nearCR by triple- stereotactic-guided modality radiology ~ NPV=77.5%
modality radiology; Patients was required (95% CIL:

must have a biopsy marker
placed within the tumor bed
with imaging confirmation of
marker placement prior to NST

Multicenter pooled Invasive breast cancer; Any

analysis (2] subtypes; At least achieved
rCR; Marker/residual tumor/
microcalcification can be clearly
identified within the primary
lesion location

VAB/CNB; Ultrasound 166
or stereotactic

66.8%-86.1%)

FNR=18.7%
NPV=84.3%

Multicenter pooled
data analysis

rPR: Radiologic partial response; rCR: Radiologic complete response; CE-MRI: Contrast-enhanced magnetic resonance imaging; NACT: Neoadjuvant
chemotherapy; cCR: Clinical complete response ; cPR: Clinical partial response; VAB: Vacuum-assisted biopsy; CNB: Core needle biopsy; FNR:

False-negative rate; NPV: Negative predictive value.

MICRARFZE 2 3 A4LT 167405 i Bh Ak
JEMRIPEAL AcCREE PR ( 5%4%0.1~2.0 cmjig 4t
s iR /N> =30% ) BIERE, BRG] S
CNB, K14 GZERlER, F3 50T e o g 5z i
I8 JE B A TAUCR BUREAS . TS ATARET AR (fR
FLa eyl ) o RALER BIRIZFFNR 37%,
R B 37% 1 JEE B pCR, 141 20 #r
EH], MRIVEG N cCRAVEFFNRE, cCREH
FNRN45%, TMicPRAEZEFNRHN13%, HE/RMRIX]
TpCRAYF BTt A HER

RESPONDERAF5E % **) A £H3984i %,
S B AT IS AR S PAL W PRELCR (MR 4
RECIST L.145%E) , i (A s X
LK) 515 FAIVAB, MR SRIREA A s
PR Z AR DX, WA A 5 i 4 e S A e
i ge A M (RO B AR R SO B, TiRE AT
e 4 i HL B AR SO B, SRIE AT iR
FUBAMEFFA . 5 EoR, XTSI,
FNR }17.8% (95% CI: 12.8%~23.7%) , WMifE

PR B RE WA Mrh, 7 GEF
5 AYFNR 40.0% (95% CI: 0.0%~18.5% ) ,
XA Al AR BRI 2 B AT e A B TR AR
FNR.

NRG-BROOSHFSFY ! AL A 35 I 4 Ky 397 el
BIAEYT 5 cCR A =BR8Pk ArCR/ALTCR (X
LA BRI <1 emlU GBS fL . AT A
<2 em MMRI N ICPREE T+ Ko th 3 75 00 e
Yo) , BRI R SR E A B 5 2 SRR
CNB, A EHEHHITRILTAR, BALERE
N, NPV HT7.5% (95% CI: 66.8%~86.1%) ,
FEEH50.0% (95% CI: 32.9%~67.1%) . .
MM on, X THER2 4T, NPV (89.5% )
KRG (60.0% ) fefr, HEARBIBRMN E
B (NPV>90.0% ) o t—0¥rins,
JEpCRAE MR AR ( RN HEA R A
A8 T 7 9 N ) B B R A D o A MR PR )
B, NPV (89.2% ) FIRME (60.9% ) H iz
Bo I, AT AL ARE I A A AT R K
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SRR, ARy B AR REPE RS IE S
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TR FFA o il 25 W) T B 22 ™ B A
AriE CUNHERR 24t 2 bt Mg L K R
MRUNESALE ) | BRETRE (WHEREVAB. KHE
B EERVE T BRI RA R IR AR 2800 5%
A ) LIRSk ] & e e
RGBS
4 REWRERXIELE

AL IS HIE T 16 KA ST & RE , Kuerer
4 LOL N T AT PERIT TS IR 20% B 3 BLR R
FNE, FeH WS R RN ZE R a5 i, R
L, YA 1%, MINRG-BR005 ' BF5E
HRIE 7. 1% 00 8 I ITFAE, S5k UL AR S 1
e Lee s VS WRFCHRE T 10036 s v th i, 1491
M. 28 BArk, s kAL etim, I
AN R T U™ E A5
5 R

TUURE R B AR SRR TG PR B 0 %l B Ak
SR ABIpCRAEE T ARIAE, SR TG
R B A 1A A9 JR3 R LA R i - 1oy 225 ) S
FitE, (RS H AR B pCR H BLHL =7 (1 FNR
MELLREGLIY o (FJE, U KATER il LAVE A 1EA
B BT RN TE, R R0 R ] B
FpCRAEFE , W WHAT FARIGYT 5 2eom bl
BINAYT ASRASF S af i A A7 2 ey s ol B s 390 5 )
pCRIEF , FWIF AR BT . Aok
FAVTF LI — 2 PROF 78 UF S IR AL 1697 FIAR
[ AR B 4 B AR 7 X F pCRA R 5 T 1A i
AT SE B AR A PR IR YT o

(Z % X B

[1] CASTRELLON A B, PIDHORECKY I, VALERO V, et al. The
role of carboplatin in the neoadjuvant chemotherapy treatment
of triple negative breast cancer [ J | . Oncol Rev, 2017, 11(1):
324,

[2] GIANNIL, PIENKOWSKI T, IM Y H, et al. Efficacy and safety
of neoadjuvant pertuzumab and trastuzumab in women with
locally advanced, inflammatory, or early HER2—positive breast
cancer (NeoSphere): a randomised multicentre, open—label,
phase 2 trial [J ] . Lancet Oncol, 2012, 13(1): 25-32.

[3] GOLSHAN M, CIRRINCIONE C T, SIKOV W M, et al. Impact

of neoadjuvant therapy on eligibility for and frequency of breast



(P @BmES L) 2022455325554

341

(8]

[9]

[10]

[11]

[12]

[13]

[14]

conservation in stage [l -l HER2—-positive breast cancer:
surgical results of CALGB 40601 (Alliance) [ J ] . Breast
Cancer Res Treat, 2016, 160(2): 297-304.
GOLSHAN M, CIRRINCIONE C T, SIKOV W M, et al. Impact
of neoadjuvant chemotherapy in stage Il -1l triple negative
breast cancer on eligibility for breasi—conserving surgery and
breast conservation rates: surgical results from CALGB 40603
(Alliance) [ J | . Ann Surg, 2015, 262(3): 434-439; discussion
438-439.
RING A, WEBB A, ASHLEY S, et al. Is surgery necessary after
complete clinical remission following neoadjuvant chemotherapy
for early breast cancer? [J] . J Clin Oncol, 2003, 21(24):
4540-4545.
VAN LA PARRA R F D, KUERER H M. Selective elimination
of breast cancer surgery in exceptional responders: historical
perspeclive and current trials [ J ] . Breast Cancer Res, 2016,
18(1): 28.
PEINTINGER F, KUERER H M, ANDERSON K, et al.
Accuracy of the combination of mammography and sonography
in predicting tumor response in breast cancer patients after
neoadjuvant chemotherapy [ J ] . Ann Surg Oncol, 2006,
13(11): 1443-1449.
KEUNE J D, JEFFE D B, SCHOOTMAN M, et al. Accuracy
of ultrasonography and mammography in predicting pathologic
response after neoadjuvant chemotherapy for breast cancer
[J].Am ] Surg, 2010, 199(4): 477-484.
SHAH S K, SHAH S K, GREATREX K V. Current role of
magnetic resonance imaging in breast imaging: a primer for the
primary care physician [ J ] . J Am Board Fam Pract, 2005,
18(6): 478-490.
CROSHAW R, SHAPIRO-WRIGHT H, SVENSSON E, et
al. Accuracy of clinical examination, digital mammogram,
ultrasound, and MRI in determining post neoadjuvant pathologic
tumor response in operable breast cancer patients [ J | . Ann
Surg Oncol, 2011, 18(11): 3160-3163.
KUERER H M, VRANCKEN PEETERS M T F D, REA D W,
et al. Nonoperative management for invasive breast cancer after
neoadjuvant systemic therapy: conceptual basis and fundamental
international feasibility clinical trials [ J ] . Ann Surg Oncol,
2017, 24(10): 2855-2862.
HEIL J, KUMMEL S, SCHAEFGEN B, et al. Diagnosis of
pathological complete response to neoadjuvant chemotherapy in
breast cancer by minimal invasive biopsy techniques [ J | . BrJ
Cancer, 2015, 113(11): 1565-1570.
MAURI D, PAVLIDIS N, IOANNIDIS J P A. Neoadjuvant
versus adjuvant systemic treatment in breast cancer: a meta—
analysis [ ] | . J Natl Cancer Inst, 2005, 97(3): 188-194.
RASTOGI P, ANDERSON S J, BEAR H D, et al. Preoperative
chemotherapy: updates of national surgical adjuvant breast and

bowel project protocols B=18 and B=27 [ J ] . J Clin Oncol,

[15]

[18]

[19]

[21]

[22]

[24]

2008, 26(5): 778-785.
CORTAZAR P, ZHANG L J, UNTCH M, et al. Pathological
complete response and long—term clinical benefit in breast
cancer: the CTNeoBC pooled analysis [ J ] . Lancet, 2014,
384(9938): 164-172.
ZHANG Y, SHEN J P, WU S Y, et al. The use of a second core
needle biopsy to predict response to neoadjuvant chemotherapy
in breast cancer patients, especially in the HER2—positive
population [ J ] . Surgery, 2020, 168(6): 1115-1121.
MASUDA N, LEE S J, OHTANI S, et al. Adjuvant capecitabine
for breast cancer after preoperative chemotherapy [ J | . N Engl
J Med, 2017, 376(22): 2147-2159.
VON MINCKWITZ G, HUANG C S, MANO M S, et al.
Trastuzumab emtansine for residual invasive HER2—-positive
breast cancer [ J ] . N Engl J Med, 2019, 380(7): 617-628.
VON MINCKWITZ G, KUMMEL S, VOGEL P, et al.
Neoadjuvant vinorelbine—capecitabine versus docetaxel—
doxorubicin—cyclophosphamide in early nonresponsive breast
cancer: phase Il randomized GeparTrio trial [ J ] . J Natl
Cancer Inst, 2008, 100(8): 542-551.
HRRRH, VIR, AR, A R E LR DG T
PU20194EM) [1] . P EERE SR, 2019, 29(5): 390-400.
SHAO Z M, JIANG Z F, LI J J, et al. Expert consensus on
neoadjuvant therapy for breast cancer in China (2019 edition)
[J ] . China Oncol, 2019, 29(5): 390-400.
SR b TR Ll E i s P E PR P SLIE
ZIRIE S HEQ024FRR) [ ] . i A 44K, 2021,
31(10): 954-1040.
The Society of Breast Cancer China Anti—Cancer Association.
Guidelines for breast cancer diagnosis and treatment by China
Anti—Cancer Association (2021 edition) [ J ] . China Oncol,
2021, 31(10): 954-1040.
T FE G PR R 27 22 18 AR ZR DL L v [ I R i =7
£:(CSCOVFLIRIE LYY He M —2021 [M ] . b5t ARTEH
fukt:, 2021.
SPRING L M, FELL G, ARFE A, et al. Pathologic complete
response after neoadjuvant chemotherapy and impact on breast
cancer recurrence and survival: a comprehensive meta—analysis
[J] . Clin Cancer Res, 2020, 26(12): 2838-2848.
XIEY F, WU SY, ZHANG Y, et al. Optimal duration of
neoadjuvant taxane and carboplatin combined with anti-HER2
targeted therapy for HER2—positive breast cancer [ ] | . Front
Oncol, 2021, 11: 686591.
HEIL J, SCHAEFGEN B, SINN P, et al. Can a pathological
complete response of breast cancer after neoadjuvant
chemotherapy be diagnosed by minimal invasive biopsy? [J ] .
Eur J Cancer, 2016, 69: 142—150.
KUERER H M, RAUCH G M, KRISHNAMURTHY S, et
al. A clinical feasibility trial for identification of exceptional

responders in whom breast cancer surgery can be eliminated



342

IR, 5

AL HEDS s —RSRIMTRES N EHARRLIEREN

[27]

[28]

[29]

[30]

[31]

following neoadjuvant systemic therapy [ J | . Ann Surg, 2018,
267(5): 946-951.

FRANCIS A, HERRING K, MOLYNEUX R, et al. Abstract
P5-16-14: NOSTRA PRELIM: a non randomised pilot study
designed to assess the ability of image guided core biopsies to
detect residual disease in patients with early breast cancer who
have received neoadjuvant chemotherapy to inform the design
of a planned trial [ C ] //. Poster Session Abstracts. American
Association for Cancer Research, 2017.

LEE H B, HAN W, KIM S Y, et al. Prediction of pathologic
complete response using image—guided hiopsy after neoadjuvant
chemotherapy in breast cancer patients selected based on MRI
findings: a prospective feasibility trial [ J | . Breast Cancer Res
Treat, 2020, 182(1): 97-105.

LOEVEZIJN A V, VAN DER NOORDAA M E M, VAN
WERKHOVEN E, et al. Minimally invasive complete response
assessment of the breast after neoadjuvant systemic therapy
(MICRA trial): interim analysis of a multicenter observational
cohort study [ J ] . Eur J Cancer, 2020, 138: S9-S10.

HEIL J, PFOB A, SINN H P P, et al. Abstract GS5-03:
Diagnosing residual disease and pathologic complete response
after neoadjuvant chemotherapy in breast cancer patients by
image—guided vacuum—-assisted breast biopsy: results of a
prospective multicenter trial [ C | /. General session abstracts.
American Association for Cancer Research, 2020.

MARK BASIK R S C, JENNIFER F DE LOS SANTOS HR U,
THOMAS B JULIAN E P M, et al. Abstract GS5-05: primary
analysis of NRG-BR003, a phase Il trial assessing accuracy of

tumor bed biopsies in predicting pathologic complete response

[32]

[33]

[34]

[35]

[36]

(pCR) in patients with clinical/radiological complete response
after neoadjuvant chemotherapy (NCT) to explore the feasibility
of breast—conserving treatment without surgery [C].2020,
80(Suppl 4): 5.

TASOULIS M K, LEE H B, YANG W, et al. Accuracy of post—
neoadjuvant chemotherapy image—guided breast biopsy to
predict residual cancer [ J ] . JAMA Surg, 2020, 155(12):
€204103.

VAN DER NOORDAA M E M, VAN DUIJNHOVEN F H, LOO
C E, et al. Identifying pathologic complete response of the breast
after neoadjuvant systemic therapy with ultrasound guided
biopsy to eventually omit surgery: study design and feasibility
of the MICRA trial (minimally invasive complete response
assessment) [ T] . Breast, 2018, 40: 76-81.

HEIL J, SINN P, RICHTER H, et al. RESPONDER-diagnosis
of pathological complete response by vacuum—assisted biopsy
after neoadjuvant chemotherapy in breast cancer—a multicenter,
confirmative, one—armed, intra—individually—controlled, open,
diagnostic trial [J] .BMC Cancer, 2018, 18(1): 851.

LI'Y, ZHOU Y D, MAO F, et al. The diagnostic performance
of minimally invasive biopsy in predicting breast pathological
complete response after neoadjuvant systemic therapy in breast
cancer: a meta—analysis [ J] . Front Oncol, 2020, 10: 933.
PFOB A, SIDEY-GIBBONS C, LEE H B, et al. Identification
of breast cancer patients with pathologic complete response in
the breast after neoadjuvant systemic treatment by an intelligent
vacuum-assisted biopsy [ J ] . Eur J Cancer, 2021, 143: 134—
146.

(Ui HIW: 2021-02-25  f&RITH . 2021-07-25)



