Relationship between ERCC and FOLFIRINOX efficacy for pancreatic cancer

Figure 1. Inmunohistochemical staining of patient specimens. A-D. Repre-
sentative images of immunohistochemical staining of the four proteins to
illustrate typical intensity and percentage staining scores (both on a scale of
1-3). A. Excision repair cross-complementing (ERCC): intensity score 1, per-
centage score 3. B. ERCC2: intensity score 3, percentage score 2. C. ERCC4:
intensity score 3, percentage score 2. D. Glutathione S-transferase Pi, inten-
sity score 3, percentage score 3. Scale bar = 500 pym.

study was approved by the Institutional Review
Board of Kanagawa Cancer Center.

Immunohistochemistry

IHC was performed using standard procedures.
In brief, formalin-fixed, paraffin-embedded tis-
sue samples were cut into 4-um-thick sect-
ions, deparaffinized and rehydrated. Endogen-
ous peroxidase was blocked by incubation with
3% hydrogen peroxide for 10 min at room tem-
perature, and antigen retrieval was achieved by
incubating sections for 15 min at 121°C in
citrate buffer (pH 6.0). Sections were then in-
cubated with one of the following primary anti-
bodies for 60 min at room temperature: anti-
ERCC1 (#12345, Cell Signaling Technology,
Danvers, MA, USA, 1:100 dilution), anti-ERCC2
(10818-1-AP, Proteintech, Rosemont, IL, USA,
1:75), anti-ERCC4 (IHC-00263, Bethyl Labora-
tories, Montgomery, TX, USA, 1:300), and anti-
GSTP1 (#3369, Cell Signaling Technology, 1:
800). After washing, sections were incubated
for 30 min at room temperature with second-
ary antibody and polymer detection system (N-
Histofine, Nichirei Biosciences, Tokyo, Japan)
and then stained with chromogen (DAB Chro-
mogen Kit, Nichirei Biosciences). Finally, the
sections were counterstained with hematoxy-
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lin and dehydrated for mount-
ing.

Evaluation of immunohisto-
chemical staining

Protein staining was assess-
ed independently by two in-
vestigators who were blinded
to the patients’ identities and
clinical outcomes. If the in-
vestigators’ opinions differed,
the final result was decided
by consensus. Slides were
analyzed by light microscopy.
Staining was scored for inten-
sity (1, weak; 2, moderate; 3,
strong) and the percentage of
cells positively stained (1, 1%
t0 9.9%; 2, 10% to <49.9%; 3,
50% to 100%). ERCC1, ERC-
C2, and ERCC4 expression
was considered to be positive
when the intensity and per-
centage scores were 2 or 3
and the tumor cells showed
nuclear staining. GSTPi expression was con-
sidered to be positive when the intensity and
percentage scores were 2 or 3 and the tumor
cells showed nuclear or cytoplasmic staining.
All other staining patterns were considered
negative. This evaluation system was reported
in the past study [10].

Clinical endpoints and statistical analysis

The clinical outcomes investigated were overall
survival (0S), progression-free survival (PFS),
response rate (RR), disease control rate (DCR),
and the frequency of grade 3-4 neutropenia
and non-hematologic toxicities. Associations
between protein expression and OS or PFS
were analyzed using the Kaplan-Meier meth-
od and evaluated using the log-rank test. Re-
lationships between protein expression and
RR, DCR, grade 3-4 neutropenia frequency,
and grade 3-4 anorexia frequency were evalu-
ated by Fisher’'s exact test. Multivariate Cox
regression analysis was used to evaluate rela-
tionships between clinical outcomes and pro-
tein expression or clinicopathological varia-
bles, such as ECOG PS [2] and neutrophil-to-
lymphocyte ratio [25], which are known predic-
tive factors in several malignancies.
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Figure 2. Kaplan-Meier curves for patient survival. (A-D) Overall survival (OS) and progression-free survival (PFS) of
patients stratified by tumor expression of excision repair cross-complementing (ERCC) 1 (A), ERCC2 (B), ERCC4 (C),
and glutathione S-transferase Pi (GSTPi) (D).

To further assess the possible associations of performed multivariate Cox regression analysis
clinicopathological factors on OS and PFS, we (Tables 4 and 5, respectively). These analyses
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