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The Multidrug Resistance-related Protein and P-glycoprotein Expressions, and
the Washout Rates of **"Tc-MIBI in Infiltrating Ductal Carcinoma of Breast,
Correlation with the Response After Neoadjuvant Chemotherapy

Hi Suk Kwak, Young Tae Bae, Koon Taek Han, In Joo Kim!'
Departments of Surgery, and 'Nuclear Medicine, College of Medicine, Pusan National University, Busan, Korea

Purpose: Numerous non-invasive imaging methods for eva-
luating the chemotherapy response of breast cancer patients
are currently being explored. The aim of present study was
to investigate whether the washout rates (WRs) of *"Tc-MIBI
could predict the response to chemotherapy in patients su-
ffering with infiltrating ductal carcinoma using the expressions
of multidrug resistance-related protein (MRP) and P-glyco-
protein (Pgp).

Methods: From May 2002 and March 2004, the patients
were randomly and consecutively selected according to the
results of immunohistochemical analyses of breast carcinoma
specimens before the administration of neoadjuvant chemo-
therapy. A total 45 infiltrating ductal carcinomas in 45 female
patients were selected and they were separated into three
groups: group A consisted of tumors with both negative Pgp
and MRP expressions (n=15); group B consisted of the tu-
mors that were positive for either a Pgp expression or a MRP
expression (n=15); group C consisted of the tumors that were
positive for both Pgp and MRP expressions (n=15). All the
patients were referred for double phase *“"Tc-MIBI mammo-

calculate the WR. The tumor response was evaluated after
completion of neoadjuvant chemotherapy. The tumor res-
ponse was classified as a complete or partial response (the
responder group) and stable or progression (the non-res-
ponder group). All the patients underwent surgery.

Results: The response rate of group C was lower than that
of the other groups, but the difference was not statistically
significant (p=0.283). The WR of non-responder group was
lower than that of the responder group, although the difference
was not statistically significant (p=0.674). The washout rates
of group C was the highest than other groups and the diffe-
rence was statistically significant (p=0.001).

Conclusion: In conclusion, the WR of *"Tc-MIBI is helpful
for in vivo determination of both the Pgp and MRP expre-
ssions for infiltrating ductal carcinoma of the breast. (7 Breast
Cancer 2007;10:29-35)
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Table 1. Clinicopathologic characteristics of patients

No. of patients (%)

Group A Group B Group C

Age (yr)

Mean (range) 491 (34-64) 42.3(25-66) 44.5(31-67)
Menopausal status

Premenopause 8(53.3) 10 (66.7) 9(60.0)

Postmenopause 7(46.7) 5(33.3) 6 (40.0)
Tumor grade (nuclear)

G1 3(20.0) 2(13.3) 1(0.7)

G2 6 (40.0) 6 (40.0) 7(46.7

G3 6 (40.0) 7(46.7) 7(46.7)
Tumor size before

chemotherapy

T1 4(26.7) 6 (40.0) 4(26.7)

T2 10 (66.7) 8(53.3) 9(60.0)

T3 1(0.7) 1(0.7) 2(13.3)
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Fo 2 AlR7F3IsEe H(eyclophosphamide, doxorubicin, 5—
Fluorouracil H3aH)S HoIH =S tos Hslst
2AQAPHE o] §3te] FY2] Pep U MRP W ol =
Apstal, HYSskR RGN Aate) whet Pgpet MRP H-F Wdo]
= 7 15614, Pep S-S MRP ofi= sfrte] whle] gl
7% 15¢1(B), Pgpet MRP & tf dlo] 9= 7% 154CHE
2Jsigict, Alwrgsiakan 44 2] 27] 8 Aol “Te-MIBI

Qupaglio] AN EA] FHE Fellis oA Alelsksic,

=

Aelar H7 A of/do] 2744(60.0%)°1 3t o159 TF=A
HNESIE= grade 10] 69(13.3%), grade 27} 199)(42.2%),
grade 39| 209)(44.4%) At} AR7stQ W A 2 FF Al
1= T10] 149(31.3%), T27} 2791(60.0%), T37} 4°1(8.9%)°]
lcHTable 1.
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Table 2. Response to neoadjuvant chemotherapy

Responsiveness No. of patients

Complete remission* 2(4.4%)
Partial remission' 14 (31.1%)
21 (
8 (

Stable disease! 46.7%)
Progressive disease® 17.8%)

*: no evidence of disease; : =50% decrease in the sum of the products
of the maximum perpendicular diameters of all measurable lesions,
no evidence of progression in any lesion and no new lesions; *: <25%
increase in the sum of the products of the maximum perpendicular
diameters of all measurable lesions, no evidence of progression in
any lesion and no new lesions; §: >25% increase in the sum of the
products of the maximum perpendicular diameters of all measurable
lesions and/or the appearance of new lesions.
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| *"Tc—MIBI MIAHE T}
do]] #"Tc—MIBI (Cardiolite;
Dupont Pharma, Billerica, USA) 925 MBq (25 mCi)& ™
WAL, 108(27] 94T SAIRKAIA B4 Fofl A& &
Arh AR Ao A] Y] 2E7)E R 0]53
= 7 (Vertex™, ADAC, Milpitas, USA)Z 245},
256X 256 B0] WiEYAS ARSI, U] W= 140

Early image

Delayed image

Region of interest

Fig 2. Double phase *"Tc-MIBI mammoscintigraphy (early and
delayed images) Region of interest (ROI) (C) were applied on the
lesion and contralateral normal breast to calculate L/B ratio and
washout rates (%) of early and delayed images (A, B). (A 34-yr-
old woman with infiltrating ductal carcinoma in right breast).

Fig 1. Immunohistochemical staining of Pgp and MRP in infiltrating ductal carcinomas. Examples of Pgp staining (A, non-expression;
B, expression) and MRP staining (C, non-expression; D, expression) ( x 400).
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Fig 3. Washout rates of *"Tc-MIBI according to the response to
neoadjuvant chemotherapy. The Washout rates of non-responder
group was lower than that of the responder group, although the
difference was not statistically significant (p=0.674).
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AR7srske ol thgh ¥hg-2 WhE ©] 1691(35.6%) [ "2
B 200(4.4%), FEI 1490(31.1%)], BIHESE o] 299
(64.4%) [ AT 2190(46.7%), ‘K2Y 8(17.8%)]FHTable 2).

Ald7sslg Hoj oigh 133} ¥ Te-MIBIS] WR2, ‘BI9kg’
0] 54£1.9%011, Wk 0] 52.9+ 2.6%°|ct. v]RkgEo] B3]
98] WRo| WA vgkort AR fo4d2 ¢lsltkp=
0.674) (Fig 3).

Pgp ¥ MRP &7} “"Te-MIBIQ] WRS 2 AT2ol|l4] 47.8
+3.0%, BollA] 52.6 £ 2.3%, CZollA 60.8+1.2%= LIERG
t}. &, *"Tc-MIBIQ] WRS Pgp2t MRP gHdo] gl oA
713 $ekal, Pgpel MRP BSFollA] o] Qi woflA 714 =
UtHp=0.00D). A=Al Aw Bite] WRS BARCR
ou] Ql= Zol7t ¢l ok (p=0.317), Cw-& WHA] A, Bakdt
H|uL Al WRO| 2Ju] QIA] Afe] 7+ wtip=0.001) (Fig 4).

A, B, C Z<20ll42] Pgp ¥ MRP H&of wh2 AlB 75t aw]
of thgh ¥hg-5 B, AvtollA ‘Hekg 0] 841(53.3%), BES €]
70(46.7%) 3.0, BwtollA BIEEE o] 94(60.0%), WEE ©
690(40.0%), CiollAl BHEE- o] 124)1(80.0%), Wk o] 3¢

Table 3. Neoadjuvant chemotherapy response rates* in group
A B andC

No. of patients

Group
Non-responder Responder
Group A 8(53.3%) 7 (46.7%)
Group B 9 (60.0%) 6 (40.0%)
Group C 12 (80.0%) 3(20.0%)
p=0.283.
nBr
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Fig 4. Washout rates of *"Tc-MIBI according to Pgp and MRP
expression groups. The washout rates of group C was the highest
than other groups and the difference was statistically significant
(p=0.001).
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