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| Abstract |

Breast cancer is the second common cancer and the leading cause of cancer deaths in
women in Korea. Contrary to public perception, it is a heterogeneous disease with varying
morphology, prognosis, and response to therapy. Understanding of the tumor biology results in
marked advance in drug therapy proceeding to individualized molecular targeted therapy using
predictive biomarkers (hormonal receptor: HR and human epidermal growth factor receptor-2:
HER?2). This review considers various drug therapeutic options based on biologic background of
breast cancer divided into metastatic, neoadjuvant, and adjuvant systemic drug therapies. These
are conventional cytotoxic chemotherapy, hormonal therapy, and molecular targeted therapies
including trastuzumab, an anti-HER2 monoclonal antibody. In addition, bisphosphonate to
improve outcomes of bone metastasis has seen an increased usage in adjuvant and metastatic
setting. Microarray based genomic, transcription, and proteomic methods are transforming
classification systems and identifying novel targets for the development of new therapeutics. It is
important for us to appreciate and embrace the new developments as they will impact on daily
clinical practice and require understanding of biomarkers as a tool for the determination of
treatment options.
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Figure 1. Integration of novel targeted therapies into the systemic treatment of

breast cancer.
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Table 1. Therapeutic options of metastatic breast cancer according to risk factors

Drug Therapy for Breast Cancer

AT Ak AT AshE

AR

Low risk High risk X Foj(12~14), tamoxifen

Hormone receptor Positive Negative Hr} 57} Hellx] -4 0}3— 232}

HER2 expression Negative Endocrine Positive Chemotherapy 4 Hol| N % v 1 i

Disease free interval > 2 years Therapy < 2 years Ay =

Tumor growth Slow Fast Rk dvks HojFo] A7

Tumor burden Limited Extensive o Adl= Al BEQHoZ
Metastatic sites Soft tissue, bone Viscera -

tamoxifend} 3] 1AWk Q)

t}. Fulvestrants 57381 8)o]

2E 27 AAE BAH o2 ER

Table 2. Hormonal treatments in advanced breast cancer according to menopausal status
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Table 3. Summary of trials comparing chemotherapy plus trastuzumab with chemotherapy
alone in patients with metastatic breast cancer

Reference Patient Therapy phase Outcomes
population

Slamon HER2-positive I ORR 50% vs 32%
235 T+ P/AorAC TTP 7 vs 5 months
234 P/A or AC OS 25 vs 20 months

Marty HER2-positive Randomized II ORR 61% vs 34%
92 T+D TTP 11 vs 6 months
94 D 31 vs 23 months

Gasparini HER2-positive Randomized II ORR 75% vs 57%
63 T+P TTP 12 vs 9 months
61 P

IHC: immunohistochemistry, ORR: overall response rate, OS: overall survival, TTP: time to
progression, T: trastuzumab, P: paclitaxel, A: doxorubicin, AC: doxorubicin +cyclophosphamide, D:
docetaxel, ORR: overall response rate, TTP: time -to progression, OS: overall survival

Table 4. Choice of treatment modalities in adjuvant systemic therapies

Highly endocrine Incompletely endocrine Endocrine

responsive* responsive’ non-responsive
HER2- Endocrine therapy (consider Endocrine therapy (consider Chemotherapy
negative  adding chemotherapy adding chemotherapy

according to risk) according to risk)
HER2- Endocrine therapy + Endocrine therapy + Trastuzumab +

positive  Trastuzumab + Chemotherapy Trastuzumab + Chemotherapy Chemotherapy

* tumors express high levels of both steroid hormone receptors in a majority of cells
some expression of steroid hormone receptors but at lower levels or lacking either ER or PgR
* tumors having no detectable expression of steroid hormone receptors
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Table 5. Summary of adjuvant trials containing taxanes

Drug Therapy for Breast Cancer

Study Regimen Number of Median DFS (Disease OS (Overall
patients follow-up Free Survival) Survival)
M.D. Anderson FAC x4 — FACx4 524 60 months 83% NR
(2002) Tx4 — FACx 4 86%
P=0.09
CALGB 9344 ACx4 3,121 69 months 65% 77%
ACx4— x4 70% 80%
P =0.0011 P =0.0098
BCIRG 001 FAC 1,491 55 months 68% 81%
DAC 75% 87%
P =0.001 P =0.008
ECOG E2197 ACx4 2,952 66 months 80% 87%
AT x4 86% 90%
P=0.015 P =0.05
GEICAM 9906 FECx 6 1,248 46 months HR 0.63 HR 0.74
FEC x4 — weekly T P =0.001 P=0.14
HeCOG Ex3— Tx3—>CMFx3 595 62 months HR1.16 HR 2.42
Ex4— CMFx4 P=0.31 P =0.02
NSABP B28 ACx 4 3,060 64 months 72% 85%
ACx4—Tx4 76% 85%
P =0.008 P=0.46
PACS 01 FEC x 6 1,999 60 months 73.2% 86.7%
FECx3—Dx3 78.3% 90.7%
P =0.041 P =0.05

HR: hazard ratio, AC: doxorubicin, cyclophosphamide, T: paclitaxel, FAC: fluorouracil, doxorubicin, cyclophosphamide, DAC: docetaxel
doxorubicin cyclophosphamide, E: epirubicin, FEC: fluorouracil epirubicin cyclophosphamide
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Table 6. Summary of randomized trials of adjuvant aromatase inhibitors

Trial Sample Size Follow-up Study Design Primary HR (95% Cl) for
(months) End Point primary end point
ATAC 9,366 total 68 Byr Tam DFS 0.87
5,216 HR+ Vs (0.78~0.97)
Byr Anastrozole
BIG 1-98 8,010 total 26 5yr Tam DFS 0.81
5,055 HR+ Vs (0.7~0.93)
5yr Letrozole
Vs
Letrozole — Tam
Vs
Tam — Letrozole
IES 4,742 total 31 2-3yr Tam — Tam DFS 0.68
3,853 HR+ Vs (0.56~0.82)
2~3yr Tam — Exemestane
ABCSG trial 8 3,700 total 30 2yr Tam — Tam EFS 0.68
All HR+ Vs (0.49~0.91)
2yr Tam — Anastrozole
ITA 448 total 52 2~3yr Tam — Tam PFS 0.43
AllHR+ Vs (0.25~0.73)
2~3 Tam — Anastrozole
MA-17 5,170 total 30 Byr Tam — byr Letrozole EFS 0.58
All HR+ Vs (0.45~0.76)
All LN+ 5yr Tam — Placebo

HR+: hormone receptor-positive, LN+: lymph node-positive, Tam: tamoxifen, DFS: disease-free survival, EFS: event-free survival, PFS:
progression-free survival
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Drug Therapy for Breast Cancer

Table 7. Summary of randomized, phase III trials evaluating adjuvant Trastuzumab in patients with HER2-positive early-stage breast cancer

HERA NSABP B-31/ BCIRG 006 FinHer PASC 04
NCCTG N9831
Randomization 2001~2005 2000~2005 2001 ~2004 2000~2003 2000 ~2004
Number of 3,387 3,351/3,969 3,222 232 528
patients
Design CTx—T AC — Pvs AC — Pvs V/D — CEF vs FE100C — T/No vs
CTx AC — P+T AC — P+Tvs V/D+T — CEF E75, D75 — T/No
DCT
Age < 50 years (%) 51 51 52 50 49/48
Node+ (%) 68 94 71 84 100/100
HR positive (%) 50 52 54 54 61/58
Median F/U (months) 24 24/35 36 36 48
DFS; HR 0.64 0.48 0.61/0.67 0.42 0.86
0.49
3yr DFSR (%) 81vs 74 87 vs 75 87 vs 86 vs 81 89vs 78 Not reported
86 vs 73
OS; HR 0.66 0.67 0.59/0.66 0.41 1.27
0.63
3yr OSR 92 vs 90 94 vs 92 97 vs 95 vs 93 96 vs 90 Not reported
Discontinuation 4.3 18 Not reported Not reported 16
of T d/t cardiac
toxicity (%)

T: trastuzumab, CTx: chemotherapy, AC: doxorubicin+cyclophosphamide, P: paclitaxel, DCT: docetaxel+carboplatin+
trastuzumab, V/D: vinorelbine or docetaxel, CEF: cyclophosphamide +epirubicin+fluorouracil, FECHR: hazard ratio, DFS: disease-
free survival, DFSR: disease-free survival rate, OS: overall survival, OSR: overall survival rate
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