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Purpose: The behavior of invasive carcinomas in human can
be very varied with different individual responses to chemo-
therapy. Individualization is crucial to the optimization of che-
motherapy. Therefore, the prediction of a tumor's sensitivity
to anticancer agents has been the subject of intensive inve-
stigation. In order to investigate the pathobiology of breast
cancer, it is necessary to maintain or recreate the characte-
ristics of the three-dimensional architecture of the tissues in
culture. In this study, we have evaluated the relationship bet-
ween the Histoculture Drug Response Assay (HDRA) assess-
ment and chemotherapy responses in breast cancer patients.

Methods: Tumor specimens from 30 patients with breast
cancer were evaluated using the HDRA. Tumor tissues were
cultured on gelfoam sponge gel in 24-well plates, followed
by treatment with a variety of chemotherapeutic agents. All
treatments were conducted in triplicate. The sensitivity of a
chemotherapy regimen was defined as a tumor inhibition rate
(IR) in excess of 30%. Neoadjuvant or palliative chemothe-
rapy for patients, using anthracycline or taxane, was conduct-
ed on the basis of the established protocols. The responses
to treatments were compared with the results of the HDRA.
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Results: The mean IR for the combinations of doxorubicin
and docetaxel and for FAC and AC were 48, 45, and 36%,
respectively. The above partial rate of response to chemo-
therapy was 81.1%. The sensitivity and specificity of the HD-
RA assessment, with a 30% inhibition rate, were 81.5 and
66.7%, respectively. The positive and negative response
prediction values were 91.7 and 44.4%, respectively. The
responses to treatments and the results of the HDRA asse-
ssment were not correlated with the expressions of the hor-
monal receptor or c-erbB2.

Conclusion: In cases in which the inhibition rate is in excess
of 30%, the HDRA assessment yielded a high positive res-
ponse prediction value. The sensitivity to chemotherapy, as
determined by the HDRA, appears to be a good guide for
selection in breast cancer patients. Thus the results presented
herein should be integrated into future research on the sub-
ject.
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o|g3fo] fFHteh 2AZ g1l e, SREE 2215 °F 1 mm
3712 chopping ¢ & 2 culture media (Minimum
Essentials Media [include Sodium Bicarbonate, 100 mL/
L FBS, 2 mL/L Gentamycin Sulfate, 1X Non—Essential
Amino Acids])ell %1 3- 3124 B2t viFsiaict. 221& 4-6
mg# YA SAsto] vigFHo] F71 collagen sponge ol
2 =1 7} wellol| control2 AR-ElE PBS9} 1% dimeth—
ylsulfoxide (DMSO, Sigma, USA) ¥ Al¥ 3IAIE 225}
Rom, g HAoll AMSE FUANCt 5= Table 13} 2t
oA A7) 39 F g AS AASIAL 2H+9] well of 0.1 mg/
dL collagenase (type D& E35H= HBSS2F 5 mg/dLe] PBS
of] =032 3—(4,5—-dimethylthiazol-2—-yl)—2,5—diphenyl-
tetrazolium bromide (MTT, Sigma, USA)E 212} 100 uLA
YolFal, 37°C oA 4RIt B4 HiaRIT), o] o] Hijekale: A
A3k 0.5 mLe] DMSO (Sigma, USA)E ¥31 shaker $]of
2HE 1A oA o] formazan crystalS &3]
540 nmo|A] F4E-3AI(SPECTRA max 340PC, Molecular
Devices)® FE=E S4sIolon, S4E FEEE o835}
inhibition rate (IR)& Ao ™ 542 ofefje} 2t

Inhibition rate (%)=01-T/C ) X 100
T: DrugS A2)gt well®] 24 g @ 4=

C: Control well®] 23] g & 4=

Inhibition rate7} 30% oo™ Z- FUA] cutoff FEol
gt o] Aado] ARl Ao g TS,
Ao A=HelE $J3te] Glucose consumption test
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Table 1. Concentrations and referencces of anti-cancer drugs
in Histoculture Drug Response Assay

Anti-cancer Concentrations EEiEENeEs
drugs (ul/mL)
Adriamycin 6 J. Surgical Oncol. 1991;47:253-60

Cyclophosphamide 20 J. Pharmacaol. Exp. Ther.

1999;288(3):928-37

5-Fluorouracil 40 Anticancer Res. 1992;12:1055-62
Docetaxel 50 Oncology 2002;63:205-212
FAC 40:6:20  J. Natl Cancer Inst. 1998;90:1346-60
AC 6:20 Curr Oncol Rep. 2003;5(1):66-71
AD 6:50 Cancer Letters. 2004;215:53-9

FAC=combination of 5FU, adriamycin, and cyclophosphamide; AC=
combination of adriamycin and cyclophosphamide; AD=combination
of adriamycin and docetaxel.
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Table 2. Regmens and mean dosage of chemotherapy were
treated to patients

Regimens (mean dosage) Number

Anthracycline 7
AC (50, 500/m?) 3
FAC (500, 50, 500/m?) 4

Anthracycline+Taxane 26
Adriamycin+Docetaxel (60, 80/m?) 26

AC=combination of adriamycin, cyclophosphamide; FAC=combination
of 5FU, adriamycin, cyclophosphamide.
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Fig 1. Schematic process of 3 dimensional histoculture drug
response assay.
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Table 3. Response evaluation criteria in solid tumors (RECIST)

Disappearance of disease
30% or more decrease
Neither PR nor PD criteria met
25% or more increase
No CR, PR, SD documented before
increased disease

Complete response (CR)
Partial response (PR)
Stable disease (SD)
Progressive disease (PD)

Table 4. Clinico-pathologic characteristics of patients

Age at diagnosis (yr) 48.6 (range: 29-77)

Physical status ECOG0:24
ECOG1:5
ECOG2: 1

Tumor diameter
Histologic type

58cm(1.7-11cm)
Infiltrating ducta carcinoma: 27
Infiltrating lobular carcinoma: 2
Apocrine carcinoma: 1

Estrogen receptor Positive: 10
Negative: 19

Progesterone receptor Positive: 7
Negative: 22

c-erbB2 Positive: 14
Negative: 15
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Fig 2. Average inhibiton rate in 3-dimensional histoculture drug
response assay.

ADR=adriamycin; CTX=cyclophosphamide; FAC=combination
of 5FU, adriamycin, cyclophosphamide; AC=combination of
adriamycin, cyclophosphamide; AD=combination of adriamycin,
docetaxel.
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Table 5. Correlation between result of HDRA and response to
adriamycin with or without docetaxel combination

Response -
Total
SD,PD PR, CR value
Resistant group 4 5 9
(30% >IR)
Sensitive group 2 22 24 <0.05
(80% <IR)
Total 6 27

HDRA=histoculture drug response assay; SD=stable disease; PD=
progressive disease; PR=partial response; CR=complete response;
IR=inhibition rate.
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