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Abstract: Despite a modern validated regimen of chemotherapy, advanced pancreatic adeno-
carcinoma remains the fourth most common cause of cancer-related death worldwide. The
phosphoinositide 3-kinase pathway (PI3K)/Akt/mammalian target of rapamycin (mTOR) is a
major signaling pathway that may be activated in advanced pancreatic cancer. To highlight the
potential interest of this targetable pathway in selected advanced pancreatic cancer patients,
we report herein a patient with an activated PI3K mutation who was treated in a phase I trial
evaluating a treatment combination including an mTOR inhibitor.
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Characterized by a rapid disease progression, a highly invasive tumor phenotype, and
resistance to chemotherapy, advanced pancreatic adenocarcinoma (stage III to IV) is the
fourth most common cause of cancer-related death worldwide. Although the oxaliplatin
and irinotecan plus fluorouracil and leucovorin (FOLFIRINOX) trial demonstrated an
improved overall survival to 11.1 months as compared with gemcitabine as first-line
therapy in selected patients with metastatic pancreatic cancer, new therapeutic options
are still needed.! The phosphoinositide 3-kinase pathway (PI3K)/Akt/mammalian target
of rapamycin (mTOR) is a major signaling pathway involved in various solid tumors
that may also be activated in advanced pancreatic cancer.” To highlight the potential
interest of this targetable pathway in selected advanced pancreatic cancer patients, we
report herein a patient with an activated PI3K mutation who was treated in a phase I
trial evaluating a combination including an mTOR inhibitor.

A 66-year old man consulted for abdominal pain in December 2007. He had a
past medical history of prostatic adenocarcinoma treated by endoscopic resection and
radiotherapy (70 Gy/35 fractions in December 2006), duodenal ulcer, asthma, and
hypertension. The abdominal CT scan demonstrated extensive liver involvement and a
pancreatic mass. The carbohydrate antigen 19.9 (CA19.9) level was augmented at 2000
UI/mL and the liver biopsy confirmed the diagnosis of a stage IV (T4AN1M1) advanced
pancreatic cancer (immunohistochemical staining positive for cytokeratin 7 and 19, and
negative for cytokeratin 17 and chromogranin A). The patient subsequently underwent
treatment consisting of gemcitabine/erlotinib and then an oral pan-HER inhibitor and
an anti-insulin-like growth factor 1 monoclonal humanized antibody. Because of a
hepatic progression, the treatment was stopped in January 2010.

A molecular portrait evaluating 48 different genes was performed using
the initial liver biopsy and revealed a PI3K activating mutation on exon 10
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(p-Glu545Ala or p.E545A) and a rare activating mutation
on exon 27 of NOTCH (p.Cys1692Tyr or p.C1692Y). No
epidermal growth factor receptor or KRAS mutation was
retrieved. Based on these results, in February 2010, the
patient was included in a phase I trial that evaluated nera-
tinib (HKI-272, pan-HER tyrosine kinase inhibitor, 200 mg
orally daily) in combination with temsirolimus (mTOR
inhibitor, 15 mg intravenously weekly). After two weeks,
while the patient had a rapid decrease of the CA19.9 level
(Figure 1), the combined therapy was associated with a
significant digestive and urinary radiation recall syndrome.
Radiation recall was confirmed by rectosigmoidoscopy (lower
rectal telangiectasia and chronic ulceration of the anterior
anorectal junction), cystoscopy (obstructed bladder), and
review of radiotherapy portals (lesions within the irradiated
area). Discontinuation of the treatment for 10 days improved
the symptoms but adverse effects reappeared (diarrhea,
dysuria, and anal pain) after reintroduction of treatments
at lower doses. The patient was withdrawn from the trial
in March 2010 and he expired 1 month later due to disease
progression. No imaging was performed after the initiation of
combination chemotherapy with neratinib and temsirolimus.
No symptoms or concurrent medications (except for valsartan
and omeprazole) related to the patient’s past medical history
(duodenal ulcer, asthma, and hypertension) were present prior
to or during the phase I treatment.

In advanced pancreatic cancer, activating a mutation of a
tumor suppressor gene such as KRAS may lead to aberrant
activated-cell proliferation pathways including the PI3K/
Akt/mTOR signaling. It is estimated that nearly half of all
advanced pancreatic cancer patients have an activated PI3K/
Akt/mTOR pathway that correlates with a poorer outcome.>*

Temsirolimus and everolimus, the second most com-
mon mTOR inhibitor, were assessed in phase II trials
but showed a poor activity in non-selected gemcitabine-
resistant advanced pancreatic cancer patients.* However,
Garrido et al reported that everolimus-sensitive pancreatic
xenograft tumors were characterized by gene copy number
variations and overexpression of genes leading to activa-
tion of the PI3K/Akt/mTOR in comparison to resistant
tumours.?

Nowadays, molecular profiling has been used to define can-
cer intrinsic subtypes that may predict clinical outcomes and
responses to therapy. In our case that harbored a PI3K muta-
tion, the rapid CA19.9 decrease suggested an early response
to the molecular-guided mTOR therapy. Nevertheless, given
the early side-effects and wish from the patient to enter pal-
liative care, the tumor response was not confirmed by an
adequate imaging evaluation. The exact pathophysiological
mechanism of radiation recall is unknown and vascular;
epithelial stem-cell inadequacy and a drug hypersensitivity
reaction have been evoked.’ Radiation recall is a rare event
but has yet been described with mTOR inhibitors.® It is
unlikely that pre-existing conditions and other prior or concur-
rent medications have contributed to adverse effects that lim-
ited the continuation of the treatment in the patient. Anyway,
another team successfully used everolimus to achieve a partial
remission in a patient with advanced pancreatic cancer that
was induced by Peutz-Jeghers, a syndrome caused by an
mTOR tumor-suppressor gene (STK11/LKB1).” Finally, it
has been shown that NOTCH modulates the Akt pathway
through regulation of the phosphatase and tensin homolog
(PTEN) phosphorylation.® It is likely that our patient, as
other double NOTCH-PI3K mutated advanced pancreatic

Gemcitabine - Erlotinib
IGFIR

Pan HER inhibitor + anti

Pan HER inhibitor + mTOR
inhibitor

=

Ul/mL
7200
6400
5600
4800
4000
3200
2400 2000
1600

800

7068

Temsirolimus weekly IV

| HKI272 200 mg PO qd |

»

»

15/03/08 28/05/08 23/06/08 29/06/09 15/09/09 18/10/09 14/11/09 16/12/09 08/02/10 15/02/10 10/03/10 15/03/10 pgte

Figure | Tumor marker (CA19.9) evolution during therapy.

Abbreviations: IGFRI, insulin-like growth factor |; mTOR, mammalian target of rapamycin; IV, intravenous; PO, per os; qd, once a day.
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cancer patients, may have derived a clinical benefit from
such a combined targeted molecularly driven strategy.
Prospective trials are still needed to assess the true
efficacy/toxicity ratio of this promising molecularly driven
combination.
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