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R VA A B ABCG2 expression in colorectal adenocarcinomas may predict resistance to
irinotecan.
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ABCG2 EXPRESSION IN COLORECTAL ADENOCARCINOMAS
MAY PREDICT RESISTANCE TO IRINOTECAN
HAERCER [(KREICIS T 5 ABCG2 ORBUIA ) /7 h v ~0int: &2 FHl4 %)

INTRODUCTION

Irinotecan is a key drug for patients with advanced and recurrent colorectal carcinoma.
However, its efficacy is not sufficient, partly because there is no useful marker that predicts
chemosensitivity to this drug. ATP-binding cassette sub-family G member 2 (ABCG2) is major
types of multidrug resistance which is the principal reason for failure of anticancer
chemotherapy. Overexpression of ABCG2 protein in colon cancer cell lines is involved in high
levels of resistance to SN38 in vitro.

The aim of this study was to assess whether immunohistochemical expression of ABCG2 can
be a potential predictor of the response to irinotecan-based treatment of colorectal cancer
patients.

MATERIALS AND METHODS
Using resected primary tumor specimens of 189 colorectal cancer patients, we investigated
the correlation between immunohistochemical expression of ABCG2 protein and results of the
collagen gel droplet embedded culture test (CD-DST) of chemosensitivity to SN38, an active
metabolite of irinotecan.
The staining intensity of positive cell membranes was classified as negative (0, no staining),
weak (1), moderate (2), or intense (3, as strong as in normal colonocytes) and the proportion
of total positive cancer cells with membranous positivity was scored as follows: 0 (< 5%), 1
(6-25%), 2 (26-50%), 3 (61~75%) or 4 (> 75%). ABCG2 expression was determined by
multiplication of the values for intensity and proportion, and was classified as low-expression
or high-expression for scores of 0-8 or 9-12.
CD-DST was used to evaluate the sensitivity of cancer tissue to SN38. Briefly, colorectal
cancer specimens obtained by surgery were digested with collagenase, and the dispersed
|cancer cells were incubated in a collagen gel-coated flask. Only the viable cells adhering to
the collagen gel layer were collected and added to reconstructed type | collagen solution
Anticancer agents were added to each well for 24 hours. After that each well was incubated
with PCM-2 medium for 7 days. The in vitro chemosensitivity effect was expressed as a ratio
of the total colony volume of the treated group (T) to that of the control group (C) (T/C ratio). A
T/C ratio of 60% or less was regarded as sensitive,
Among 189 patients, 17 had irinotecan-based chemotherapy. Their responses and
|progression-free survival (PFS) were analyzed.
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RESULTS
Expression of ABCG2 in colorectal cancer tissues
The patients were classified into the low-expression group (76 patients, 40%) and the
high-expression group (113 patients, 60%), of which the median immunohistochemistry
scores were 4,21 + 0.25 and 10.55 £ 0.15, respectively.

Correlation with SN38 response of ABCG2 expression and clinicopathological factors
in colorectal cancer patients

Among 189 patients, 119 patients had colon cancer and 70 rectal cancers. Patients’ ages
ranged from 33 to 88 years (median 65). Moderate differentiation (72%) and stage 3 or 4
(54%) were found in the majority. The median SN38 T/C ratio was significantly higher in the
high-expression group than the low-expression group (p < 0.001).
Patients with high expression of ABCG2 were significantly more resistant to SN38 (p < 0.001).
The sensitivity of high expression of ABCG2 to predict the low response to SN38 by CD-DST,
was 82%, and the specificity was 73%.

Patients with high expression of ABCG2 were strongest indicator of resistant to SN38 by
multivariate analysis (PR: 11.77, 95%CI: 5.83-23.76, p<0.001).

ABCG2 expression and clinical response to irinotecan-based chemotherapy

High expression of ABCG2 was found in 11 of 12 non-responders, whereas 4 of 5
responders had low expression. The sensitivity of high ABCG2 expression to predict the
resistance to irinotecan-based chemotherapy was 92%, and the specificity was 80%. High
|expression of ABCG2 and low sensitivity to SN38 significantly correlated with the resistance
to irinotecan-based chemotherapy (p = 0.01 and 0.028, respectively)
The median PFS of the responder group was significantly longer than the non-responder
group (372 vs. 104 days, p = 0.013). The median PFS of patients with high expression of
ABCG2 was significantly shorter than those with low expression (104 vs. 242 days, p =
0.047). The median OS of the patients with low and high ABCG2 expression were 449 days
and 554 days, respectively, without significant difference (p = 0.505).

DISCUSSION

Gupta et al. reported that expression of ABCG2 mRNA and protein was abundant in the
normal colon and decreased in colon cancer tissue. However, a possibility of the alterations in
ABCG2 expression during progression in carcinoma remained to be clarified. This study
|demonstrated that around 60% of the colon carcinoma showmed high expression of ABCG2,
Immunohistochemistry staining of ABCG2 in primary colorectal cancer tissues can be
|performed easily compared with CD-DST because it doesn’t need fresh specimen. In the
present study, despite having only 17 eligible patients, high expression of ABCG2 was
significantly associated with resistance to irinotecan-based chemotherapy (p = 0.01) and
shorter PFS (p = 0.047). These data suggest that expression of ABCG2 might be useful as a
biomarker to predict chemo-resistance to irinotecan-based chemotherapy of colorectal cancer
patients.

Prospective studies with larger numbers of patients are needed to confirm this hypothesis.
Possibly, an inhibitor of ABCG2 could be useful to increase the chemo-sensitivity to
irinotecan-based regimens in patients with colon cancer patients.

CONCLUSION
High expression of ABCG2 could be involved in SN38 resistance in colorectal cancer and
might be a useful predictive biomarker for use in these patients, who may be under
consideration for treatment with irinotecan-based chemotherapy.
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