
nab-paclitaxel in patients with resectable disease. Although the primary
study endpoint was to determine the effects of this novel chemotherapy
regimen on tumour stroma (including an assessment of collagen content
and structure of ‘cancer-associated fibroblasts’ (CAF)), some important
lessons can be learned from this innovative study regarding the approach of
neoadjuvant chemotherapy in localised pancreatic cancer (Heinemann et al,
2013).

The investigators enroled 16 patients with histologically or cytologi-
cally confirmed resectable or borderline resectable exocrine pancreatic
cancer that had received two cycles of gemcitabine/nab-paclitaxel. After
chemotherapy, 3 patients had progressive disease and 12 patients were
able to proceed to surgical resection. Of note, in the final pathological
assessment of the surgical specimen, two study patients in fact had a
neuroendorcine cancer and not pancreatic adenocarcinoma. No objective
response by RECIST was observed after neoadjuvant chemotherapy;
however, half of patients had a CA 19-9 decrease of 475% and a partial
metabolic response by FDG-PET imaging. The authors reported a median
CA 19-9 pre-treatment value of 2.588 U/dl in their patient population,
ranging from 1 to 36.376 U/dl; this would correspond to a median CA 19-
9 level of 26 U ml� 1 at baseline with a range from 0.01 U ml� 1 to 364
U ml� 1, respectively (please note: (U/dl) is a very uncommon unit for
reporting CA 19-9; the most commonly used unit in the literature is
( U ml� 1)) (Boeck et al, 2006). On the basis of the evidence from previous
CA 19-9 biomarker studies, significantly elevated CA 19-9 levels before
surgical resection may indicate a potential subradiographic systemic
disease rather than a localised disease. In a single-centre trial from the
USA, 51 out of 262 patients who underwent staging laparoscopy for
radiographically resectable pancreatic adenocarcinoma in fact had
unresectable disease. In this study, the median pre-operative CA 19-9
value for patients who underwent resection was 131 U ml� 1 vs
379 U ml� 1 for those patients with unresectable disease (P¼ 0.003). With
the use of a receiver operating characteristics curve for pre-operative CA
19-9 value and tumour resectability, the statistically optimal cut-off value
was determined to be 130 U ml� 1 (Maithel et al, 2008). In concordance,
Katz et al (2010) suggested a pre-treatment CA 19-9 cut-off of 149
U ml� 1 as a predictor of completing chemoradiation and subsequent
pancreaticoduodenectomy in their neoadjuvant study (Ketz et al, 2010).
In the light of the fact that ‘y the content of stroma and CAF may change
with different cancer stages’ (as the authors themselves stated correctly in
the Discussion section), one should keep in mind that an appropriate
selection of patients with a unique stage of disease thus should be an
important issue in novel translational studies.

Nevertheless, the data presented are important and highlight an
innovative approach to how future translational research should
be conducted in pancreatic cancer. However, from a clinical point of

view, this small study clearly unbosoms potential pitfalls of neoadjuvant
treatment approaches in resectable pancreatic cancer: (1) the difficulty of
adequately select patients with a real localised disease, (2) the limitations
of obtaining an adequate pre-treatment histological diagnosis and (3) the
often missing objective response by RECIST to neoadjuvant chemother-
apy. The latter one was already described previously in borderline
resectable patients and in fact it may be more appropriate to investigate
different clinical methods than conventional CT scan for assessing
treatment response to a neoadjuvant treatment regimen (e.g. metabolic
response by PET or biochemical response by CA 19-9) (Takahashi et al,
2010; Katz et al, 2012).

We thus would recommend including a rigorous histological (no
cytological) confirmation of disease before study entry, an assessment of
response by different methods other than CT scan and also a CA 19-9 cut-off
for patients entering neoadjuvant trials. Such an approach has recently been
included in several large phase III adjuvant trials (e.g. RTOG 0848, Prodige
24/Accord 24), mainly by using a post-resection CA 19-9 level of
o180 U ml� 1 as an inclusion criterion.
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Sir,
We have read with particular attention the recent article published in the

BJC by Alvarez et al (2013).
They, through endoscopic ultrasound elastography system and conven-

tional immuno-histochemical assays, perform an intrinsic characterisation of
tumour stroma’s stiffness, fibroblast density and architecture focusing in type
I collagen fibre arrangement, cancer-associated fibroblasts (CAFs) and
activated CAF quantification. The analysis of post-treatment tissues from
patients treated with nab-paclitaxel and gemcitabine combination showed a
decrease in CAF number and changes in collagen architecture.

These results reaffirm the potential ability of nab-paclitaxel to target the
stroma and to change its phenotype, altering the ‘hard of the rock’, as
described by Garber (2010), intensifying its permeability to deliver cytotoxic
agents such as gemcitabine by increasing tumour vascularisation or
enzymatic inhibition (Frese et al, 2012) that would suppose a better
pharmacokinetic profile (Von Hoff et al, 2011). Even though it is known the
clinical benefit of nab-paclitaxel plus gemcitabine in metastatic pancreatic
cancer, the cellular or molecular mechanisms that are expressly addressing
this stromal involution have not been appointed yet (Alvarez et al, 2013). In
this sense, authors analysed the role of secreted protein, acidic and rich in
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cysteine (SPARC) although they could not find the correlation between the
degree of SPARC expression and clinical or pathological responses due to its
high affinity to albumin protein of nab-paclitaxel. SPARC strengthens the
accumulation of nab-paclitaxel mediated by albumin in the ‘tumour’s
Achilles’ heel’ (Von Hoff, Annual meeting of the American Society of Clinical
Oncology, 2009); however, the mere use of this endogenous transport system
would not justify the clinical impact of this combined treatment. From our point
of view the key may be in what Omary et al (2007) described as ‘a star on the
rise’ in pancreatic disease: the pancreatic stellate cells (PaSCs; a-SMAþ
Nestinþ þ Vimentinþ þ ) because of their role as the main manufacturers of
profibrotic extracellular matrix (ECM) components of the pancreatic tumour
stroma, and which should match with the activated CAFs (SMAþ Vimentinþ
fibroblasts) in Alvareźs paper.

In pancreatic cancer, PaSCs show increased proliferation and migration
properties, and so they could be a suitable target for nab-paclitaxel because of
their ability to interfere with the mitotic activity (Gradishar, 2006). Alvarez
et al (2013) demonstrate that although CAFs number decreases in patients
treated with nab-paclitaxel plus gemcitabine in neoadjuvant setting, the
average of activated CAFs remains unchanged.

We would like to explain our hypothesis related to what is happening in
the stroma: it could be a transient blockade of activated CAFs metabolism, a
quiescent status forced for a pharmacologically active substance. Bachem et al
(2005) show that cancer cells (CCs) induce a desmoplastic reaction in
pancreatic adenocarcinoma by stimulating PaSCs in a paracrine way. So it
could be an indirect elimination of principal fibrogenic mediators that
stimulate proliferation (platelet-derived growth factor) and ECM synthesis
(fibroblast growth factor -2 and transforming growth factor -�1) of activated
PaSCs through the abrogation of CCs. In this sense, the hypothetical
presence of surface cellular receptors for nab-paclitaxel in CCs could be an
interesting pathway biomarker for the effectiveness of the drug as authors
related. On the other hand, the ablation of physiological PaSCs functioning
after nab-paclitaxel inclusion, in turn, would break the two-way commu-
nication between PaSCs and CCs (Apte et al, 2013). In this context, under
normal conditions CCs recruit new PaSCs to their vicinity (Vonlaufen et al,
2008), whereas nab-paclitaxel would temporarily inhibit the main mechan-
ism that rules the desmoplastic reaction.

All these molecular mechanisms would allow to maintain and stabilise the
activated CAF’s number despite them being dysfunctional, and also would
decline its CAF progeny. In this sense, Apte et al (2013) and Bachem et al (2005)
propose that activated PaSCs can transform into a myofibroblast-like phenotype
sub-population with the ability of secreting excess amounts of ECM.

In conclusion, due to the dynamic nature of the stromal compartment, it is
critically involved in the development and progresion of pancreatic tumours
(Heinemann et al, 2013). Before using neadjuvant treatment it may be
important to know the stroma’s cellular activation grade with regard to PaSCs
plus their number. In this sense, PaSCs or activated CAFs could give us ample

information about tumoral potential of the stroma itself and so could have an
important contribution for the patient’s prognosis. Also, the fact that activated
CAFs do not decrease after nab-paclitaxel treatment could not mean that these
cells are not one of the main actors of stromal disruption but the primary target
of nab-paclitaxel.
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Sir,
In response to Boeck et al

We read with interest the comments made by Boeck et al (2014) about our
study. We appreciate their attention to the units used to report CA19.9 levels,
which indeed should have been U ml� 1 and not U dl� 1 as stated. We certainly
agree that a high level of CA19.9 at diagnosis may be an indication of advanced
disease and that this should be considered in the selection criteria in
preoperative studies. Indeed in our study, with small sample size, one patient
with very high CA19.9 level who actually progressed during chemotherapy
skewed that average level of CA19.9. This patient was not operated and

therefore does not affect the tissue results. As Boeck et al mention, levels of
CA19.9 should be either a selection criteria or a stratification factor in
outcome-oriented preoperative studies that should also include better imaging
methods to determine responses and histological, rather than cytological,
diagnosis. In our study, however, as the goals were to determine the effects of
Nab-paclitaxel in tumour tissue, this criterion was not part of the eligibility
criteria. We agree, however, that future controlled studies to confirm our
observations should exclude patients with elevated CA19.9 and plan to do so.

In clinical practice, however, one of the goals of preoperative treatment is
to identify patients with more advanced or resistant disease who can be
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