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Relationship between molecular subtypes of breast invasive ductal
carcinoma and axillary lymph node metastasis
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Abstract Objective: To investigate the relationship between different molecular subtypes of breast invasive ductal
carcinoma (IDC) and axillary lymph node metastasis.

Methods: According to the molecular classification criteria of breast cancer, the 243 patients with primary breast
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IDC undergoing surgical treatment were divided into luminal A, luminal B [further subdivided into HER-2 (-)
and HER-2 (+)], HER-2 over expression and triple-negative type. Combining with the clinical pathological data,
the distribution characteristics of various molecular subtypes, and the relations of different molecular subtypes
with axillary lymph node metastasis were analyzed.

Results: Among the 243 patients, cases with Luminal B [HER-2 ()] type accounted for the majority (78 cases,
32.1%), and Luminal A type was the next (58 cases, 23.87%), followed by triple-negative (41 cases, 16.87%),
HER-2 over expression (34 cases, 13.99%) and Luminal B [HER-2(+)] type (32 cases, 13.17%), successively.
Axillary lymph node metastasis occurred in 94 cases (38.68%), and the incidence of axillary lymph node
metastasis was statistically different among patients with different molecular subtypes (P<0.05). It was highest
in those with luminal B [HER-2 (-)] (42 cases, 53.85%) or Luminal B [HER-2 (+)] type (15 cases, 46.88%),
with no statistical difference between them (P>0.05), followed by Luminal A (19 cases, 32.76%), triple-negative
(12 cases, 29.27%) and HER-2 over expression type (6 cases, 17.65%), successively; no significant difference was
found in distribution of the molecular subtypes either in group of patients with involvement of 1 lymph node to 3
lymph nodes or > 4 lymph nodes (both P>0.05), although the number of cases with Luminal B [HER-2 (+)] type
was highest and HER-2 over- expression type was lowest in the former, while the number of cases with HER-2
over- expression type was highest and Luminal B [HER-2(+)] type was lowest in the latter.

Conclusion: In breast IDC, molecular subtype has certain reference value for assessing axillary lymph node
metastasis and judging disease status, and it can probably be used as a basis for making individualized diagnosis
and treatment strategy.

Breast Neoplasms; Lymphatic Metastasis; Molecular Subtypes
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Figure 1 Immunohistochemical staining for ER, PR, HER-2 and Ki-67 expressions (x100)

A: ER BHMEZL; B: PR FHPEZRGA; C: HER-2 FHMEZRIA;

A: ER positive expression; B: PR positive

expression; C: HER-2 positive expression; D: High Ki-67 expression
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Figure 2 Distribution characteristics of different molecular
subtypes of breast IDC
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Table 1 Relations of different molecular subtypes of breast
IDC with axillary lymph node metastasis [n (%) ]

KA n iR
Luminal A % 58 19 (32.76)
Luminal B %1 V

HER-2 (-) 78 42 (53.85)

HER-2 (+) 32 15 (46.88)
HER-2 i Fik#0 Y 34 6 (17.65)
= [ 41 12 (29.27)

x> 17.252
P 0.002

e 1) SHAS R, P<0.05
Note: 1) P<0.0S vs. any other types

x2 BOTIENREKEEEBLLE [0 (%) ]
Table 2 Comparison of the incidence of axillary lymph node

metastasis among different molecular subtypes [n (%)]

A R (n) 1~3 M =4
Luminal A % 19 11 (57.89) 8 (42.11)
Luminal B 7

HER-2 (-) 42 24 (57.14) 18 (42.86)
HER-2 (+) 15 11 (7333) 4 (26.67)
HER-2 if #2357 6 2(3333) 4 (66.67)
= [ 12 7 (5833) 5(41.67)
X’ 2.939
P 0.57
3 i it

3.1 FBRESFIEENIGEKFEREX

20004F Perou %5 Ve Xt L IR 68 20 Jd %) 3 A 4
SRR, RITILRE S FRAM RN, H
Db AR LA B R A SR B A T o AV ERS
201 14ESt. GallenEPRILIRIE S W T U RO H &
IR BT AL, N I T G s 2 Ak 3R B 1 FL R R
I F o e U AFRRTE 7Y . Luminal A%Y
Luminal B . HER-21F 33 1 & = [ #uB1

Luminal B 76 2L B 9 40 7 W 2 o B ol 2 L
(70%~80% ) , & W R MO b, B A e
FiE SR . WIEKi-67TFIHER-2F£ KRS
3 NA. BMA . Luminal A%l (Ki-67<14% ) N
GRUBIRIT RO, ABARYT R LA Y 25 5 WS T I
Luminal ATUEZUF, &% R b 4% KU ik
Luminal BH 43 A PIFN, —Fh A Ki-6748 £ &
AL, XA RCE TR R B A R A, A A
HEmmEE (USSR . K mie. 441%

© WA )T i [ & F I F 2P H

Gy, 21 HEE KRS PEAG A ) il A AR TR T R
W10 5 — R HER-24 35 H AR BRI Ki-67 7K
o, MR E R HER-2 8 i 208 0T 4 5 FURE 40 i
28 . SR wae!", FENWIRYT . YT R
BF, @ % B R mIAYT .

HER-2#F AR 2y 4 5 Rk FLIR I A930% , I
D g e O i A v 0 4R 2B R I R R B AE , R
W R, BUE 21N ZECH IR B, 5
WIRIT Lo, 20 IR RIF5ENSABP B-311
FHERA" 25 Je 7%, $0 10 HER-2 28 (1 (149 A U8 il 2
R yiHerceptin ( BEFETT ) REFEMRILIS B E ARG
52% 5 R N, BETZ RS FEAR33% . BEG /N
e Bz A A PR - i = TR IR G D A SR B e R e B B
[R50, T HALA R JE oy F i i/, nlaE i ik
BB, %k LR A i A A% R A

=B R R LR ) — R AR ER R, R R F AL
B8 LR L b R i (BB A i ), KEB
I3 ATP53FE M BRCAFE R 5717 AR 4% 1 3%
%, WA IIEIT XPTHER-2IAIT AR, by &
HAe BB EEFB" . Tan %" — 20 = ]I
PRI 45 B AR R B BRCAJE N RAS i 3, AT
25 R 2 VG A A R AR AR . X S M
i A B RS R W G i T A Ay R, TC IR Ik L 4
A, BHETON A A R S S A A
ik, WRARPY,

2 P A O LR T R L A 2k
B AR 709", SCHERPP RS A4
BRI, Luminal ARUFT &7 FU Bl 5, 1K58.1%),
HK AHER-2:4 £k 522.3%, Luminal B
Br i el , M8.1%, =BIA518.7% ., ARWF5T
¥ @78 Luminal A% | Luminal B [HER-2 (-) ]
Al Luminal B [HER (+) ]. HER-2#d ik A f1 =
BF 20 i 5 FE AR TR R23.87% . 32.10% . 13.17% .
13.99%7%116.87%, Luminal B [HER-2 ( —) %l ff
B, HR & Luminal A%, fiiLuminal B
[HER-2 (+) [BUE 2>, {03241 (13.17% )
X E2Z R B R, R, I REH T
AWFFEHHER-2 (+) . ERFI (8) PR (+) J5 /)
925 F Luminal B [HER-2 (+) 18, ixX#H50 8 &
Hi13.17%, 3 HARWESE A 41583 R b R #2322
A A0] 35 %5 B B b g v6 97 B TR ), BDHERR T —
g Sy FR e I B A B R L R R IRT R BT L

http://pw.amegroups.com



55

FTas, £ ARZEEREES TR SRERELEDBNAR 703

) G 10 2L R AR AL g At AN ) b BN R 1
K =22 504 ¢,
3.2 IBEHRBEHEBWIGKRS T

EZ QLS LR G =g e T s AN 1
AW RG, WA RN L L A,
5105 FAE A R YDA G, ke ik g Y 43
Mo WFFEUESE, FLARE — B Ik a5 R, SAE
AP N90% T #1209, S AR BN TA R il
Ja AR AT fE B R ER W LA e S Y B 4
TorFaEwir gl A2 %24, NFLIRE
() 43 F 43 B[R] 422 T i RO 3 Ik L 45 A B RS IR 1, X
I VR 9 s IR S R IS, o TR R B T
HRI7 K HE IR YT R W B BN

R WoOR , FLR R E R E AR T
AU R 5 W LS5 A B R AETE W B 25 57, BEOT 4G
RATIAANE, HZ BN & Luminal BAYFI
HER-2 3k 335 BB H A 73 43 0 AL 458 v 19 Tk L2
EEE R KBS, Gangi PR IEHER -2 54 % 35 A
(4 bR B 235 7 B SRl v, T — B R bk L & A A R
AR, 4 BT AT RE & = BH AL A o i S 3R R =
AL RS o E B 4 M UL Bk SR RS I IR
i, HER-23f AR M Luminal BA % = B 5 Al
Luminal ARV B) & A bk B 45 56 B 20 bk 1 45 5%
BESMENE K. % &A%V C, BHig
W25 5 RS By, R A . A I XU
B, WUEZE . AR FRPIANHER- 254 Rk Y
=R FUS e 25, Pl e S HER-240 ik 1
F R 0k B 25 5 R R = 1 R & IR IR e A
XK. MEMMHER2EAMNZAY N, HER-21 %
KA AR G B K AR AR T 529", I 8 Bl 3% 1t 7
BHE IS .

AW 243 B B EHE A4 (38.68% ) 1
BRI G N TR 2o - A N 1 75 M Rl AU B W S R
PE S 0 SRR B L i R
(P<0.05) , H*¥Luminal B [HER-2 (-) |&IAl
Luminal B [HER-2 (+) g5 & 4k B 4554 52
(4201, 53.85%; 15, 46.88% ) , J+ HIER
KM U~3M L 455 % 19 - F AP, Luminal B
[HER-2 (+) WP HEBEWROI KL, #n Lk
BAB RSO B X . HIKJE Luminal AR
(191, 32.76% ) , MHER-23 ik Bl 5 % A4
W LR (6, 17.65% ) , {72 K 4 ML I

© WA )T i [ & F I F 2P H

WL SRR (0 0 T A rp . HER-248 3¢ 38 8 1 5%
Bl %, $n A 25O 6. 5 Gangi
PR I R e e — B, T 5 AR B IE I A L AR
THE B 5 Ay TG AT AT 8 4 Bh e R VR T R ), SR AR
FHERR T & TR EEHL A MR A 6, A AR
SCHEMESE. Gallen H PRFLIRIE S KA,
FFIAHER-2BERF (8¢ ) PR (+) fFHIIHZET
Luminal B [HER-2 (+) |5, MWHER-2:f # AR
9o ) A X /D o AR ISR R = B R A A R A AR L
e (1261, 29.27% ) , wlHe 5 HIFAE F LRk
ELiE & AR G

1R R ~3K K 4 ML Bk LSS RS 1 o
AIth | {i#% Luminal B [HER-2 (+) |7 () %% 5% 95 1)
&%, HER- 21 R M /D, MFHHER- 20 %Kik
BRI it %2, Luminal B [HER-2 (+) B
b, HERESIF¥E X (P>0.05) , %
JE AL 5 A2 BRI AL BR ) SRR AR AT R AT G, FL
Ji 0 i P A R AS R] 1 S B ) L 2 A B R A
MMRAIRTT 7 B — 2 R AR I R 5

FLAR IR S 0 R A R R A L g
BadBEZRNE. ZLRNE RTR, Z258NW
GORIE P R R LAY Drek i S 9 S RO oA
55 H R 2R R E IS g e — B, FEE A K
X FLAR R R R AT T, ARG
U252 47 2E T Re S B IRE i A= W 44T ok, AR
B BRIT AN MBS bk 10 485 5 B R 00 S T B AR B
WA BTSN REIT o LR RS 0
53 151 BN 25 R 2 SR A2 IR T R B AR
filt, I DR 78 S ke 8 37 21 F A .

Sk

[1] Coates AS, Winer EP, Goldhirsch A, et al. Tailoring therapies-
-improving the management of early breast cancer: St Gallen
International Expert Consensus on the Primary Therapy of Early
Breast Cancer 2015[J]. Ann Oncol, 2015, 26(8):1533-1546.

[2] Yu KD, Jiang YZ, Shao ZM. Difference between observed and
expected number of involved lymph nodes reflects the metastatic
potential of breast cancer independent to intrinsic subtype[J].
Oncotarget, 2015, 6(18):16686-16697.

[3] Goldhirsch A, Wood WC, Coates AS, et al. Strategies for subtypes-
-dealing with the diversity of breast cancer: highlights of the St.
Gallen International Expert Consensus on the Primary Therapy of

Early Breast Cancer 2011[J]. Ann Oncol, 2011, 22(8):1736-1747.

http://pw.amegroups.com



704

$25%

[4] Hammond ME, Hayes DF, Dowsett M, et al. American Society
of Clinical Oncology/College of American Pathologists guideline
recommendations for immunohistochemical testing of estrogen
and progesterone receptors in breast cancer[J]. J Clin Oncol, 2010,
28(16):2784-2795.

[51 (FLIRFEHER2AGIFEFG201400 ) 25 20, FLRAHER2AL I 45
F(2014R0)[T]. AR 23K, 2014, 43(4):262-267.

Compile Group of "guidelines for HER2 detection in breast cancer
2014". Guidelines for HER2 detection in breast cancer (2014)[J].
Chinese Journal of Pathology, 2014, 43(4):262-267.

[6] Perou CM, Serlie T, Eisen MB, et al. Molecular portraits of human
breast tumors[J]. Nature, 2000, 406(6797):747-752.

[7] Franchet C, Duprez-Paumier R, Lacroix-Triki M. Molecular
taxonomy of luminal breast cancer in 2015[J]. Bull Cancer, 2015,
102(6 Suppl 1):S34-46.

[8] Semiglazov VF, Semiglazov VV, Petrenko OL, et al. Breast-
conserving surgery after neoadjuvant therapy for breast cancer[J].
Vopr Onkol, 2015, 61(3):381-386.

[9] Early Breast Cancer Trialists’ Collaborative Group (EBCTCG),
Peto R, Davies C, et al. Comparisons between different
polychemotherapy regimens for early breast cancer: meta-analyses
of long-term outcome in 100,000 randomised women in 123
randomised trials[J]. Lancet, 2012, 379(9814):432-444.

[10

=

Goldhirsch A, Winer EP, Coates AS, et al. Personalizing the
treatment of women with early breast cancer: highlights of the St
Gallen International Expert Consen—sus on the Primary Therapy of
Early Breast Cancer 2013[J]. Ann Oncol, 2013, 24(9):2206-2223.

[11

—

Kneubil MC, Brollo J, Botteri E, et al. Breast cancer subtype
approximations and loco-regional recurrence after immediate breast
reconstruction[J]. Eur J Surg Oncol, 2013, 39(3):260-265.

[12

—

Inoue K, Fry EA. Aberrant Splicing of Estrogen Receptor, HER2,
and CD44 Genes in Breast Cancer[J]. Genet Epigenet, 2015, 7:19-
32.

[13] SF/RM, S, FRmsL. FEIEHER-2FHPEFLIRE FUS 500 K2R Y

Metas3Hr[J]. H IS AN R, 2016, 25(2):264-270.

Guo CM, Wu N, Guo LY. Prognostic factors for HER-2-positive
breast cancer in China: a Meta-analysis[J]. Chinese Journal of
General Surgery, 2016, 25(2):264-270.

[14

[l

Joensuu H, Kellokumpu-Lehtinen PL, Bono P, et al. Adjuvant
docetaxel or vinorelbine with or without trastuzumab for breast
cancer[J]. N Engl J Med, 2006, 354(8):809-820.

[15

=

Wolff AC, Hammond ME, Schwartz JN, et al. American Society
of Clinical Oncology/College of American Pathologists guideline
recommendations for human epidermal growth factor receptor 2
testing in breast cancer[J]. J Clin Oncol, 2007, 25(1):118-145.

[16] Hammerman A, Greenberg-Dotan S, Feldhamer I, et al. Second-

Line Treatment of Her2-Positive Metastatic Breast Cancer:

© WA )T i [ & F I F 2P H

Trastuzumab beyond Progression or Lapatinib? A Population Based
Cohort Study[J]. PLoS One, 2015, 10(9):e0138229. doi: 10.1371/
journal.pone.0138229.

[17] Sorlie T, Perou CM, Tibshirani R, et al. Gene expression patterns
of breast carcinomas distinguish tumor subclasses with clinical
implications[J]. Proc Natl Acad Sci USA, 2001, 98(19):10869-
10874.

[18] Ahn HJ, Jung SJ, Kim TH, et al. Differences in Clinical Outcomes
between Luminal A and B Type Breast Cancers according to the St.
Gallen Consensus 2013[J]. J Breast Cancer, 2015, 18(2):149-159.

[19] Tutt A, Ellis P, Kilburn LS, et al. The TNT trial: A randomized
phase III trial of carboplatin (C) compared with docetaxel (D)
for patients with metastatic or recurrent locally advanced triple
negative or BRCA1/2 breast cancer (CRUK/07/012)[J]. Cancer Res,
2015:Abstract S3-01. doi: 10.1158/1538-7445.SABCS14-S3-01

[20] Foulkes WD, Smith IE, Reis-Filho JS. Triple-negative breast
cancer[J]. N Engl J Med, 2010, 363(20):1938-1948.

[21] ARRREL, VLB, RIS, FUIRIME A M), B 5 B
#t, 2013:202-203.

Shao ZM, Shen ZZ, Xu BH. Tumor of the Breast{M]. Shanghai:
Fudan University Press, 2013:202-203.

[22] Cirqueira MB, Moreira MA, Soares LR, et al. Effect of Ki-67 on
Immunohistochemical Classification of Luminal A to Luminal B
Subtypes of Breast Carcinoma[J]. Breast J, 2015, 21(5):465-472.

[23] Jemal A, Bray F, Center MM, et al. Global cancer statistics[J]. CA
Cancer J Clin, 2011, 61(2):69-90.

[24] Gangi A, Mirocha J, Leong T, et al. Triple-negative breast cancer is
not associated with increased likelihood of nodal metastases[J]. Ann
Surg Oncol, 2014, 21(13):4098-4103.

[25] Carey LA, Dees EC, Sawyer L, et al. The triple negative
paradox:primary tumor chemosensitivity of breast cancer
subtypes[J]. Clin Cancer Res, 2007, 13(8):2329-2334.

[26] Badve SS, Bachner FL, Gray RP, et al. Estrogen-and
progesteronereceptor status in ECOG 2197:comparison of
immunohistochemistry by local and central laboratories and
quantitative reverse transcription polymerase chain reaction by

central laboratory[J]. J Clin Oncol, 2008, 26(15):2473-2481.

(AUspit  £0F)

A5 A ELff, 2R, IR, 4 FLIREIE M SR
O3 AL S S R A5 RS O R [T]. T EREE SRR, 2016,
25(5):699-704. doi:10.3978/j.issn.1005-6947.2016.05.013

Cite this article as: Wang HX, Li CY, Wang KX, et al. Relationship
between molecular subtypes of breast invasive ductal carcinoma and
axillary lymph node metastasis[J]. Chin J Gen Surg, 2016, 25(5):699-704.
doi:10.3978/j.issn.1005-6947.2016.05.013

http://pw.amegroups.com



