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DLL4 expression is a prognostic marker and
may predict gemcitabine benefit in resected
pancreatic cancer
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Background: There is an increasing interest for Notch signalling pathway and particularly Delta-like ligand 4 (DLL4) as potential
therapeutic target to improve outcome for patients with pancreatic ductal adenocarcinoma (PDAC).

Methods: Using immunohistochemistry (IHC) and tissue microarray (TMA), we assessed the expression patterns of DLL4, Notch1
and Notch3 in 151 patients from two independent cohorts of resected PDAC. We investigated the prognostic and the predictive
significance of these proteins.

Results: High IHC DLL4 expression in cancer cells was associated with worse overall survival (OS) and disease-free survival (DFS)
than low DLL4 expression (median OS: 12.9 vs 30.4 months, P=0.004 and median DFS: 8.8 vs 17.4 months, P=0.02). High DLL4
expression remained a significant negative prognostic factor in multivariate analysis (HR for OS: 2.1, P=0.02 and HR for DFS: 2.0,
P=0.02). Low DLL4 abundance was associated with a longer OS-only for patients who received an adjuvant gemcitabine-based
chemotherapy (P<0.001) but not for patients who did not receive gemcitabine (P=0.72). Furthermore, the interaction test for
adjuvant gemcitabine therapy was statistically significant (P<0.001). The validating cohort recapitulated the findings of the training
cohort.

Conclusions: Low DLL4 abundance in tumour cells may predict the benefit from adjuvant gemcitabine therapy after PDAC
resection.

Pancreatic ductal adenocarcinoma (PDAC) is one of the most
lethal malignancies with a 5-year survival rate <5% and represents
the fourth leading cause of cancer-related mortality worldwide.
This poor prognosis could be explained by the relative low rate of
potentially curative resection and a high rate of post-surgery
recurrence due to histological aggressiveness and to chemoresis-
tance. Therefore, to improve outcome of patients with PDAC, a
current approach relies on the identification of molecular

prognostic biomarkers and specific signalling pathways to stratify
recurrence risks and to identify new potential therapeutic targets.
Recently, there has been an increasing interest on Notch signalling
pathway, particularly Delta-Like Ligand 4 (DLL4), as prognostic
biomarkers and new therapeutic target in many solid tumours,
including PDAC. The Notch signalling pathway, which is
composed by four transmembrane receptors (Notchl-4) and five
ligands (Jagged 1, 2, Delta-like ligands 1, 3 and 4), is involved in
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several steps of tumour carcinogenesis (Mullendore et al, 2009) and
tumour behaviour. Further studies have reported that activation of
notch pathway is implicated in tumour progression and cell
migration (Sahlgren et al, 2008), tumour cell differentiation (Hald
et al, 2003; Miyamoto et al, 2003), stem cells enrichment,
angiogenesis (Dufraine ef al, 2008; Kofler et al, 2011) and
chemoresistance. The main Notch Ligand, DLL4, is overexpressed
in tumour vasculature and tumour cells to activate Notch pathway
(Patel et al, 2005) and plays a key role as a regulator for tumour
angiogenesis (Li et al, 2007). Several studies in both cancer models
and cell lines have demonstrated that blocking DLL4 inhibits
tumour growth by altering the tumour vascularisation (Noguera-
Troise et al, 2006; Ridgway et al, 2006; Scehnet et al, 2007) and
reduces cancer stem cell frequency (Hoey et al, 2009). In a
pancreatic cancer cell line, blockage of DLL4 was associated with a
reduction of tumour volume, a decrease in vascular density and the
inhibition of neovascularization (Oishi et al, 2010). Furthermore, a
previous study showed that overexpression of DLL4 induced
chemoresistance in pancreatic cancer cell line by promoting
epithelial-mesenchymal transition (Kang et al, 2013). Targeting
DLL4/Notch pathway was recently investigated with Demcizumab
(OMP-21M18), a humanised IgG2 anti-DLL4 antibody. Interesting
preliminary data have been reported in a phase I trial which is
evaluating Demcizumab in patients with previously treated solid
tumours, including PDAC (Smith et al, 2014). In this study, 64% of
patients treated with Demcizumab had stable disease or partial
response. A randomisation phase II trial is currently ongoing, in
first-line therapy of metastatic PDAC in association with gemcita-
bine and nabpaclitaxel  (https:/clinicalTrials.gov/ct2/show/
NCT02289898). However, the real prognostic significance of DLL4
in patients with resected PDAC has been less explored and, to our
knowledge, no studies have evaluated the potential role of DLL4 to
predict chemosensitivity to gemcitabine-based adjuvant therapy.

The aim of this study was to investigate the prognostic impact of
DLL4 expression and Notch receptor expression after curative
resection of PDAC and their potential role in predicting a benefit
from gemcitabine-based adjuvant therapy.

MATERIALS AND METHODS

Patients and tissues. This study included two independent
cohorts (the Brussels training cohort n=286 and the Paris
validation cohort n=68) of consecutive and unselected patients
with primary PDAC who had undergone curative surgery between
September 1998 and August 2008 in Erasme University Hospital
(Brussels cohort) and in Pitié-Salpétriere Hospital. Exclusion
criteria included macroscopically incomplete resection (R2),
preoperative chemotherapy or chemoradiotherapy, tumour histol-
ogy other than ductal pancreatic adenocarcinoma and patients who
died in the 30 days following surgery. Sociodemographic,
clinicopathological and treatment data for each patient were
collected from their medical records. After surgery, all of the
patients had received a regular follow-up with physical, blood and
tomography examinations every 2 months during the first 6
months and then every 3 months. Vital status was obtained
prospectively from the medical records and regular contact with
patients. For each patient, two formalin-fixed paraffin embedded
(FFPE) tissue blocks representative of the tumour were selected by
a pathologist.

Tissue microarray (TMA) constitution. Tissue cores were
obtained from FFPE, and slides of each case were reviewed by a
pathologist after coloration with haematoxylin and eosin. Six tissue
cores of 0.6-mm diameter in each of two representative areas of
the tumour (invasive margin and tumour bulk) were selected
and sampled.

Immunohistochemistry. Immunohistochemical staining of FFPE
tumour tissue was performing using rabbit polyclonal antibodies
against DLL4 (ab7280, Abcam, UK; dilution 1:200), Notchl
(ab27526, Abcam, UK; dilution 1:100), Notch3 (sc5593,
SantaCruz, US; dilution 1:25) and Vascular Endothelial Growth
Factor (VEGF) (rb9031, Labvision corporation, Belgium; dilu-
tionl:100). Antigen retrieval was performed by microwave pre-
treatment in EDTA buffer for 15 min for Notch3 and in citrate
buffer for 10 min for DLL4, Notchl and VEGF. Renal tissue was
used as positive control for DLL4 expression, colon tissue for
Notchl and Notch3, and colon cancer tissue for VEGF expression.
Irrelevant rabbit IgG antibodies were applied to negative control.

Immunohistochemistry scoring. The TMA slides were captured
digitally, stored as high-resolution images files using the Nano-
Zoomer 2.0-HT slide scanner (hamatsu Photonics K.K., Hamutu
city, Japan) and analysed using the NDP.view software. The tissue
specimens were scored independently by two pathologists blinded
to the clinicopathological data and outcome of the patients.
In cases of disagreement between the two observers, the slide was
reevaluated in anatomopathologic staff to obtain consensus. Then,
DLL4 in tumour cells and VEGF expression were visually
quantified according to the extent (percentage of staining tumour
cells) and the intensity (no, low and high) of staining: a score of
0 was defined as staining in <5% of tumour cells, a score of 2 was
defined as high staining intensity in >50% of tumour cells and a
score of 1 was assigned to remaining cases. Second, we generated a
scoring system based on this quantification. We divided mem-
brano-cytoplasmic expression into two subgroups: the low
expression group (score 0-1) and the high expression group
(score=2). Nuclear expression of Notchl and Notch3 was
considered positive if >5% of tumour cells were stained, regardless
of staining intensity. A minimum of two spots containing tumour
cells has to be evaluable to quantify expression; in their absence,
expression was considered non-evaluable. All three immunohisto-
chemical factors were tested in the Brussels training cohort but
only the one that was prognostic/predictive was tested in the Paris
validation cohort.

Statistical analyses. The primary outcome variables were overall
survival (OS) and disease-free survival (DFS). OS was calculated
from the date of surgery to the date of death. DFS was defined as
the time between surgical resection and the date of the first
recurrence. The cut-off date was 31 December 2013. Patients
were censored at the last follow-up. All data analyses were
carried out according to a pre-specified analysis plan. The
prognostic value of the IHC factors were evaluated in the
Brussels cohort and validated in the Paris cohort. The y* test was
used to compare categorised data and the t test or Mann-
Whitney test was used to compare continuous variables. Median
follow-up was calculated using the reverse Kaplan-Meier
method. Correlations between IHC expression and clinicopatho-
logical characteristics were studied using the x> test or Fisher
exact test. Survival curve analyses were estimated using Kaplan—
Meier method and differences between them were assessed using
the log-rank test. All variables with a P-value <0.05 in log-rank
test were included in a multivariate Cox regression model and
adjusted on tumour stage (T1-T2 vs T3), resection margins (RO
vs R1) and adjuvant therapy. The Cox proportional hazard
regression model with backward stepwise selection was used for
the multivariate analysis of survival and to estimate hazard ratios
with their 95% confidence intervals (CIs). Interaction tests were
used to investigate whether the abundance of DLL4, Notchl and
Notch3 protein had an impact on the efficacy of adjuvant
gemcitabine-based therapy. All the statistical analyses were
carried out using SAS Software.
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RESULTS

Patients’ characteristics. In total, 154 patients who had
undergone PDAC resection were included in our study.
Demographic, clinical and histopathological variables are shown
in Table 1.

Brussels cohort. There was a predominance of men (59%) with a
median age of 66 years. After surgery, 65 patients (76%) received
adjuvant treatment. Gemcitabine-based chemotherapy was the
main regimen used in 55 patients (64%). After a median follow-up
of 73.6 months (95% CI: 58-104), median DFS was 11.5 months

(95% CI: 9.6-13.4) and median OS was 21.9 months (95% CI:
17.3-26.6). At the end of follow-up, 58 patients (67%) had relapsed.

Paris cohort. the majority (65%) of the patients were men with a
median age of 62 years. The median follow-up was 46.2 months
(95% CIL: 37-49 ) with 68% of relapsers. Median DFS was 15.8
months (95% CI: 10.1-21.5) and the median OS was 34.3 months
(95% CI: 20.7-47.9). Once again, most of the patients received an
adjuvant treatment and a gemcitabine-based therapy, the most
frequently used (Table 1).

Immunohistochemical expression of DLL4 and correlation with
clinicopathological characteristics. We observed the same level of

Table 1. Patients’ characteristics

Brussels cohort (n=86) Paris cohort (n=65)
Variables No of patients (%) No of patients (%) P-value
Age (years)
Median (range) 66 (39-82) ‘ 62 (42-85) ‘
Sex
Female 35 (41) 23 (35
Male 51 (59) 42 (65 0.51
Surgery
Duodenopancreatectomy 77 (90) 52 (80)
Distal pancreatectomy 9 (10) 13 (20, 0.10
Resection margins
Negative, RO 77 (90) 60 (92)
Positive, R1 9 (10) 5 (8) 0.56
Histological grade
Well/moderately differentiated 69 (80) 52 (78)
Poorly differentiated 17 (20) 14 (22) 0.68
Lymphatic emboli
Present 40 (47) 35 (53
Absent 46 (53) 24 (37 0.77
Vascular emboli
Present 21 (24) 39 (60
Absent 65 (76) 25 (39 0.07
Unknown 1(1)
Perineural invasion
Present 79 (92) 52 (80)
Absent 7 (8) 13 (20) 0.03
Tumour size (mm)
Median (range) 30 (24-40) 30 (7-100) 1
Tumour stage
T1-T2 12 (14) 6(9)
T3 74 (86) 59 (91) 0.38
Lymph node metastasis
Absent, NO 26 (30) 20 (31
Present, N1 60 (70) 45 (69 0.94
Adjuvant treatment
Yes 65 (76) 51 (79
No 21 (24) 3 (20) 0.22
Unknown 1(1)
Gemcitabine-based chemotherapy
Yes 55 (64) 42 (65)
No 31 (36) 20 (31) 0.63
Unknown 34
Tumour recurrence
Local only 22 (24) 12 (22) 0.30
Distant only 22 (28) 17 (44) 0.93
Local and distant 15 (14) 12 (12) 0.87
Distant global 37 29 0.84
No 28 (33) 24 (38) 0.58
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protein abundance in the tumour bulk and in the invasive margin
for each of the three THC factors (Supplementary Figure S1).
Therefore, for the statistical analysis, we used a unique value of
expression, which reflected the expression in these two areas.
Among the Brussels cohort, ITHC DLL4 expression could be
evaluated in 83 patients (96%). Interobserver agreement for DLL4
was high with an unweighted kappa score of 0.86 (95% CI, 0.82-
0.90). tumour cell DLL4 expression was low in 33 patients
(38%) and high in 50 patients (58%) (Table 2 and Supplementary
Table S1). We found a significant association between tumour
grade differentiation and DLL4 expression (P=0.01). Poorly
differentiated tumour was found more frequently in PDAC with
high DLL4 expression than in those with low expression. None of
the other clinicopathological variables, such as lymph node
metastasis, tumour stage, lymphatic or vascular invasion, had a
significant relationship with DLL4 expression. Moreover, DLL4
expression correlated with VEGF expression (P=0.04; Table 2)
but not with Notchl and Notch3 expression. Interestingly, the
proportion of low and rate expressors was very similar in the
validating cohort and a statistically significant association between
DLL4 expression and tumour grade differentiation was also found
(Supplementary Table S1).

Table 2. Brussels cohort: correlation between DLL4

expression in tumour cells and clinicopathological factors

| DLL4 expression in tumour cells !
Low n=33 | High n=50
n (%) n (%) P-value
Age
<65 years 16 (48) 24 (48
> 65 years 7 (52) 26 (52 1
Sex
Female 15 (45) 19 (38)
Male 18 (55) 31 (62) 0.65
Resection margins
Negative, RO 30 (91) 44 (88)
Positive, R1 3(9) 6(12) 0.74
Histological grade
Well/mod. differentiated 31 (94) 35 (7
Poorly differentiated 2 (6) 15 (3 0.011
Lymphatic emboli
Present 15 (45) 24 (48)
Absent 18 (55) 26 (52) 0.83
Vascular emboli
Present 9 (27) 12 (24
Absent 24 (73) 8 (76 0.80
Perineural invasion
Present 31 (94) 47 (94)
Absent 2(6) 3(6) 1
Tumour size (n=59)
<30mm (n=29) 11 (55) 18 (46
>30mm (n=230) 9 (45) 21 (54) 0.59
Tumour stage
T1-T2 6 (18 5 (10
T3 27 (82) 45 (9 0.33
Lymph node metastasis
Absent, NO 12 (36) 14 (2
Present, N1 21 (64) 36 (7 0.47
VEGF expression
Low 19 (57) 17 (34)
High 14 (43) 33 (66) 0.04
Abbreviations: DLL4 = Delta-Like Ligand 4; VEGF = Vascular Endothelial Growth Factor.

IHC DLI4 expression and clinical outcomes. In univariate
analysis, poorly differentiated tumours, lymph node metastasis and
high DLL4 expression predicted poor OS and shorter DFS after
pancreatic adenocarcinoma resection (Table 3, Figures 1 and 2).
Median DFS was 17.4 months (95% CI: 10.6-22.6) for patients with
low DLL4 expression vs 8.8 months (95% CI: 6.8-10.4) for those with
high expression (P=0.02). Median OS was 30.4 months (95% CI:
21.9-49.2) and 129 months (95% CIL 11.2-19.8), respectively
(P=0.004). In the multivariate Cox proportional model, high DLL4
expression and lymph node invasion were significant negative
prognostic factors for both OS and DFS (Table 4). To independently
validate the results of the training cohort, DLL4 was examined in the
Paris validating cohort. Kaplan-Meier survival curves confirmed
significantly reduced median overall and DFS times for high DLL4
patients as compared with low DLL4 patients (median DFS: 38.7
months (CI cannot be determined) vs 11.7 months (95% CI:
9.3-14.0), P=0.002; median OS: 46.3 months (CI cannot be
determined) vs 24.1 months (95% CI: 14.1-34.1, P=0.019;
Supplementary Table S2, Supplementary Figures S2 and S3).
In multivariate analysis, DLL4 abundance remained independent
and significant predictor of DFS and OS (Supplementary Table S3).

Notchl, Notch3 and VEGF expression. IHC expression could be
evaluated for Notchl in 82 patients (95%), for Notch3 in 68
patients (79%) and for VEGF in 84 patients (98%). Membrano-
cytoplasmic VEGF expression was low in 36 patients (42%) and
high in 48 patients (56%). Concerning Notch1 and Notch3, nuclear
expression was present in 10 patients (12%) and 39 patients (45%),
respectively. Interobserver agreement was high with an unweighted
kappa score of 0.82 (95% CI, 0.79-0.85), 0.77 (95% CI, 0.75-0.79)
and 0.79 (95% CI, 0.77-0.81) for Notchl, Notch3 and VEGEF,
respectively. Notchl expression correlated significantly with lymph
node metastasis (P = 0.03). None of these markers had a significant
prognostic value for OS or DFS.

DLI4 expression could predict a benefit of adjuvant gemcitabine.
We investigated whether DLL4 expression indicated a benefit of the
adjuvant gemcitabine-based treatment. For this, we tested the
interaction between adjuvant treatment with gemcitabine-based
chemotherapy and DLL4 expression in a multivariate cox propor-
tional hazard model adjusted for stage, differentiation, resection
margins and lymph node metastasis. We found a significant
interaction between adjuvant treatment with gemcitabine-based
chemotherapy and DLL4 expression (Pnteraction) <0.001). This result
was consistent with the Kaplan-Meier curves (Figure 2). Low DLL4
expression was associated with a longer OS than high DLL4
expression for patients who received gemcitabine-based adjuvant
chemotherapy (N = 52; log-rank test P = 0.0045) but not for patients
who did not receive gemcitabine (N = 31; log-rank test P=0.72). No
interaction was observed between gemcitabine-based adjuvant therapy
and Notchl, Notch3 or VEGF expression.

The interaction between DLL4 abundance and the benefit of
gemcitabine-based therapy was replicated in the Paris cohort
(Supplementary Figure S3; Pneraction) = 0.019).

DISCUSSION

Our study evaluated the prognostic impact of several Notch
pathway components in PDAC after potential curative resection,
using immunochemistry assessments applied to TMA technol-
ogies. Our data showed a strong relationship between DLL4
protein abundance in cancer cells and patients’ outcome
including OS and DFS in patients with resected PDAC. This
finding was statistically significant in univariate and multivariate
analyses after adjustment for standard clinicopathological
prognostic factors. Interestingly, this association was restricted
to patients who received adjuvant gemcitabine-based therapy.
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Table 3. Brussels cohort: OS and DFS: univariate analysis

! DFS I os !
\ HR® Cl 95%" P-value HR® Cl 95%" P-value
Age
<65 years 1 1
>65 years 1.08 0.64-1.81 0.87 1.1 0.68-1.83 0.73
Sex
Male 1 1
Female 1.36 0.80-2.31 0.32 1.30 0.78-2.16 0.24
Resection margins
RO 1 1
R1 1.22 0.52-2.86 0.64 - - 0.20
Tumour differentiation
Well/moderate 1 1
Poor 1.95 1.12-3.74 0.04 2.73 1.51-4.94 <0.001
Lymphatic embols
No 1 1
Yes 1.62 1.04-2.72 0.07 1.58 1.04-2.62 0.07
Vascular embols
No 1 1
Yes 1.21 0.66-2.19 0.47 1.47 0.83-2.58 0.17
Perineural invasion
No 1 1
Yes 1.24 0.49-3.10 0.45 2.31 0.72-7.39 0.25
Tumour size <30mm 1 1
Tumour size >30mm 1.50 0.83-2.72 0.20 1.60 0.90-2.84 0.1
Tumour stage
T1-T2 1 1
T3 1.48 0.67-3.28 0.33 1.12 0.57-2.21 0.73
Lymph nodes metastasis
No 1 1
Yes 3.00 1.61-5.63 <0.001 2.71 1.52-5.03 0.002
Adjuvant treatment
Yes 1 1
No 0.97 0.54-1.76 0.90 0.61 0.35-1.04 0.07
DLL4 low 1 1
DLL4 high 1.86 1.13-3.21 0.03 2.12 1.34-3.63 0.005
Abbreviations: Cl = confidence interval; DFS = disease-free survival; DLL4 = Delta-Like Ligand 4; HR = hazard ratio; OS = overall survival.
FHR.
bCls.

Among patients who received this treatment, DFS and OS were
longer in patients with low DLL4 expression than in patients
with high DLL4 expression. Conversely, in resected patients who
did not received gemcitabine, DLL4 expression was not
significantly associated with patients’ outcomes. Interaction tests
between the expression of DLL4 and the activity of gemcitabine
may suggest a predictive value of DLL4. These results were
validated in an independent cohort of patients. Collectively, our
findings suggest that low DLL4 protein abundance in tumour
cells is associated with a clinical benefit of adjuvant gemcitabine
therapy. However, due to the small number of patients who did
not receive adjuvant therapy, the prognostic value of DLL4
should be confirmed in a larger population.

Furthermore, our study showed that DLL4 IHC expression
correlated significantly with the tumour differentiation grade and
VEGF protein abundance (VEGF-A and VEGE-B).

Two previous studies reported that low DLL4 expression was a
positive prognostic marker in PDAC (Chen et al, 2012; Zhou et al,
2015). However, our study is different on several points. First, these
studies did not have accurate data on the adjuvant chemotherapy

regimen. Furthermore, in the study by Chen et al (Chen et al,
2012), DLL4 was mainly evaluated in endothelial cells. DLL4 has a
dual role in PDAC carcinogenesis through the stimulation of
angiogenesis and a direct action on cancer cells. It was clearly
established that the Notch ligand DLL4 in vasculature cells may
play a key role in tumour angiogenesis via interactions with the
VEGF pathway (Li et al, 2007; Lobov et al, 2007), and blocking
DLL4 led to non-functional and non-productive neovasculariza-
tion, which inhibited tumour growth (Noguera-Troise et al, 2006;
Ridgway et al, 2006). Moreover, DLL4 overexpression in tumour
cells, which was investigated in our study, increased EMT
phenotypes, and cancer stem cell frequency in vitro and in vivo
(Hoey et al, 2009; Kang et al, 2013). It also played a role in tumour
differentiation (Miyamoto et al, 2003; Murtaugh et al, 2003;
Mullendore et al, 2009).

In xenograft model of human PDAC, DLL4 in tumour cells with
human anti-DLL4 antibody induced pancreatic cell differentiation
and cell death, whereas the mouse antibody (anti-mDLL4), which
preferentially targets the stroma/vasculature, did not (Yen et al,
2012). The mechanism by which DLL4 expression portends
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Figure 1. Survival and DLL4 expression. DFS (A) and OS (B) according
to DLL4 expression in tumour cells. DLL4 high expressors (red line) and
low expressors (blue line).

treatment resistance (a worse treatment outcome) is under
investigation. Emerging evidence suggests a molecular and
morphological link between chemoresistance and the acquisition
of an EMT phenotype (Arumugam ef al, 2009). Pancreatic cancer
cells resistant to gemcitabine were characterised by a decrease in
epithelial markers and the up-regulation of mesenchymal
markers. (These features give the cells increased migratory and
invasive potential; Shah et al, 2007). A previous study demon-
strated that acquisition of the EMT phenotype by gemcitabine-
resistant pancreatic cancer cells was related to the Notch
pathway. Down-regulation of Notch signalling led to a reverse
of the EMT phenotype and inhibited invasive properties (Wang
et al, 2009). We believe the most likely explanation for our
findings is that the low DLL4 abundance in PDAC is associated
with reduction of the EMT phenotype, allowing a better activity
of the gemcitabine.

Targeting the DLL4/Notch pathway in both tumour cells and
endothelial cells is a promising approach to improve outcomes in
patients with PDAC. In a pancreatic xenograft tumour model,
treatment with combined anti-DLL4 antibody was associated with
reduced cancer stem cell frequency, inhibited tumour growth and
restored sensitivity to gemcitabine (Yen et al, 2012). A phase I trial
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Figure 2. Survival according to attributed treatment. OS curves in
DLL4 high (red line) and DLL4 low (blue line) patients who received
gemcitabine-based adjuvant chemotherapy (A) and those who did not
receive gemcitabine (B).

in patients with previously treated solid tumours, including PDAC,
showed interesting results with Demcizumab, an humanised IgG 2
anti-DLL4 antibody (Smith et al, 2014). A randomised phase II
trial evaluating as the first-line treatment for patients with locally
advanced or metastatic PDAC the demcizumab in combination
with gemcitabine and nabpaclitaxel is currently ongoing (Yosemite
study, ClinicalTrials.gov). The preliminary results showed an
acceptable toxicity profile and encouraging early clinical activity
(Hidalgo et al, 2015, 2016).

In contrast with previous studies, Notchl and Notch3 failed to
demonstrate any prognostic or predictive value in this cohort of
resected PDAC. Many reasons could explain this. These two studies
considered both nuclear and cytoplasmic expression of Notchl or
Notch3 (Mann et al, 2012; Du et al, 2013) even though only nuclear
localisation of the protein reflects activation of the pathway.
Furthermore, they included both resected and metastatic PDAC
(Doucas et al, 2008; Mann et al, 2012). The biology of metastatic
PDAC may be different from that of the primary tumour.

In conclusion, DLL4 overexpression was a worse prognostic fact
in resected pancreatic cancer patients treated with adjuvant
gemcitabine. The results deserve further mechanistic studies to
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Table 4. OS and DFS: multivariate analysis®

‘ DFS ! os !
\ HR® | C195%° | P-value | HR® | C195%° |  P-value
Histologic grade
Well /moderately 1 1
differentiated
Poorly differentiated 1.46 (0.7-2.9) 0.18 1.91 (1.0-3.6) 0.046
DLL4 expression
Low 1 1
High 1.97 (1.1-3.5) 0.02 2.05 (1.1-3.6) 0.02
Lymph nodes metastasis
Absent, NO 1 1
Present, N1 3.43 (1.8-6.6) <0.001 3.60 (1.8-7.2) <0.001
Abbreviations: Cl = confidence interval; DFS = disease-free survival; DLL4 = Delta-Like Ligand 4; HR = hazard ratio; OS = overall survival.
@Adjusted for stage (T1-T2 vs T3), resection margins (RO vs R1) and adjuvant treatment (yes or no).
b
HR.
Cls.

clarify interactions that could exist between DLL4 expression and
gemcitabine activity.
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