Novel therapy stimulates immune

system to attack scaffolding

surrounding pancreatic

cancer tumors

Researchers at the Abramson Cancer Center,
University of Pennsylvania (PA, USA) have dis-
covered a novel way to treat pancreatic cancer
utilizing the patient’s own immune system to
destroy the scaffolding surrounding the tumor.

The results were observed in an ongoing
study that utilizes a unique research model
designed to improve understanding of effective
treatment options. The current clinical trial
involved pancreatic cancer patients receiving
standard gemcitabine chemotherapy with an
experimental antibody manufactured by Pfizer
that binds and stimulates the cell surface recep-
tor CD40, a key regulator of T-cell activation.

“..we’ve used the CD40 receptor to
re-educate those macrophages to attack
— not promote — the tumor.”

The research team hypothesized that the
experimental antibodies would turn on the
T cells, allowing them to attack the tumor,
and the treatment appeared effective, with
some patients’ tumors shrinking substantially,
as well as the vast majority losing metabolic
activity after treatment. However, all of the
patients who responded to initial treatment
did eventually relapse. On inspection of the
tumor samples after treatment, obtained via
biopsy or surgical removal, the researchers
noted the absence of T cells and instead an
abundance of macrophages.

This unusual observation prompted them
to revert back to an earlier mouse model of
pancreatic cancer developed several years
previously at the University of Pennsylvania.
Treating mice with the same gemcitabine
and experimental antibody therapy resulted
in similar effects in reducing tumor size and
allowed the researchers to further investigate
the macrophage abundance. The macrophages
appeared to be attacking the tumor stroma,
which surrounds the tumor to provide support.
Pancreatic tumors secrete chemical signals to
draw macrophages to the site, which would
normally provide protection to the tumor.
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However, treatment with the CD40 antibodies
appears to have the opposite effect. “It is some-
thing of a Trojan horse approach,” commented
Robert Vonderheide, Associate Professor of
Medicine at the Abramson Family Cancer
Research Institute. “The tumor is still calling
in macrophages, but now we’ve used the CD40
receptor to re-educate those macrophages to
attack — not promote — the tumor.”

The researchers believe that the CD40 anti-
bodies also activated T cells in the mice, but
they were unable to reach the tumor or its sur-
rounding tissue owing to the dense, fibrotic
area surrounding pancreatic cancers. “We
learned that T cells have a major problem with
migration into tumors, and this may be a par-
ticular problem for pancreatic cancer. The area
surrounding pancreatic cancers is very dense,
fibrotic and hostile. This is one of the main
reasons standard therapies for this disease
often work so poorly,” continued Vonderheide.

The researchers are looking at methods to
capitalize on their novel discovery, testing ways
to maximize the macrophage response and
enabling the T cells to reach the tumor micro-
environment. “Attacking the dense tissues sur-
rounding the cancer is another approach, simi-
lar to attacking a brick wall by dissolving the
mortar in the wall. Ultimately, the immune
system was able to eat away at this tissue sur-
rounding the cancer, and the tumors fell apart
as a result of that assault. These results provide
fresh insight to build new immune therapies
for cancer,” said Vonderheide.

“Beyond our specific findings, we think
these findings point to a new approach for
drug development in cancer — one where we
use state-of-the-art mouse models for preclini-
cal trials to guide which trials we should do
next in patients. It should be faster, cheaper

and give us a head start in the clinical trials,”
concluded Vonderheide.

Source: Penn Medicine News: www.uphs.

upenn.edu/news/News_Releases/2011/03/
pancreatic-cancer-immunotherapy/
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Medtonic’s Consulta® and Syncra™ cardiac
resynchronization therapy-pacemaker systems approved

Medtronic have announced the US FDA
approval of its next-generation Consulta®
and Syncra™ cardiac resynchronization
therapy-pacemaker (CRT-P) systems.
Both Consulta and Syncra provide fully
automatic capabilities and adaptive thera-
pies that help to ensure CRT, even dur-
ing atrial fibrillation. These systems also
allow physicians to monitor their heart
failure patients in the office or remotely
and include unique programming flexibil-
ity to help avoid phrenic nerve stimulation,
consequently preventing the need for more
invasive surgical approaches.

These stopwatch-sized devices are
implanted in the upper chests of heartfailure

by the US FDA

patients to resynchronize the contractions
of the ventricles by sending tiny electrical
pacing impulses to the heart muscle allow-
ing the heart to pump blood around the
body more efficiently.

“Atrial arthythmias are the number one
cause of reduced cardiac resynchronization
therapy; therefore, there is a real need for
next-generation devices that can deliver
lifesaving CRT in this patient population,”
enthused Robert Canby, Texas Cardiac
Arrhythmia and Seton Medical Center,
Austin, TX, USA.

While both Consulta and Syncra systems
utilize the same technology, they have some
distinguishing features. Consulta is the first

CRT-P to include Medtronics exclusive
OptiVol® Fluid Status Monitoring, as well as
Complete Capture Management™, which
monitors and adjusts to patient needs auto-
matically and can positively impact device
longevity and reduce in-office testing,.

“These new innovative technologies
allow physicians to proactively man-
age their heart failure patients, and offer
cutting-edge features that contribute to
patient safety and physician ease-of-use,”
concluded Canby.

Source: Medtronic Newsroom: http://wwwp.
medtronic.com/Newsroom/NewsReleaseDetails.
do?itemld=1301008935694&lang=en_US

Landmark ipilimumab approval is good news for
patients with inoperable or metastatic melanoma

Promising overall survival data on ipili-
mumab (Yrevoy™; Bristol Meyers Squibb,
Princeton, NJ, USA) has paved the way for
it to become the first unresectable or meta-
static melanoma drug to be approved by
the US FDA for over a decade. Ipilimumab
manufacturer Bristol Myers Squibb
announced the approval shortly after the
publication of their pivotal data in the New
England Journal of Medicine in March.
“Ipilimumab is the first in a new class
of drugs that has been shown to offer a
survival benefit for metastatic melanoma,
which is often a fatal disease, and hope-
fully, this will lead to the development
of related treatments for other cancers,”
said F Stephen Hodi, of the Dana-Farber
Cancer Institute and a lead investigator of
the US clinical study of ipilimumab.
Metastatic melanoma is an aggressive and
deadly skin cancer, incidence of which has
steadily increased over the past few years.
Despite this, no treatments have shown
significantly improved survival in a rand-
omized controlled trial nor have any been
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approved in the past decade. As such this
approval will be welcome news for those
diagnosed with this disease in the USA.

“For the first time, oncologists have a
treatment option for patients with unre-
sectable or metastatic melanoma that has
been proven in a randomized Phase I1I
clinical trial to significantly extend the lives
of patients,” said Steven ] O’Day, from The
Angeles Clinic and Research Institute, an
investigator of the pivotal trial. “In fact,
the Kaplan-Meier curve from this study
suggests a prolonged survival benefit for
some patients.”

The FDA based their decision primarily
on a randomized, double-blind study in
676 patients with unresectable or metastatic
melanoma who were previously treated
with one or more of a selection of chemo-
therapeutic agents. The patients were ran-
domly assigned, in a 3:1:1 ratio, to receive
ipilimumab plus gpl00 (403 patients),
ipilimumab alone (137 patients) or gp100
alone (136 patients). The Kaplan-Meier

estimated survival rate at 1 year was 46%
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(95% CI: 37.0-54.1) in the ipilimumab
arm versus 25% (95% CI: 18.1-32.9) in the
gp100 peptide vaccine arm. The estimated
survival rate at 2 years was 24% (95% CI:
16.0-31.5) in the ipilimumab arm versus
14% (95% CI: 8.0-20.0) in the gp100 arm.
Median overall survival was 10 (95% CI:
8.0-13.8), 10 (95% CI: 8.5-11.5) and 6
(95% CI: 5.5-8.7) months for the ipilimu-
mab alone, ipilimumab plus gp100 arm and
gp100 alone arms, respectively.

The approval came alongside a boxed
warning for immune-related adverse reac-
tions, which occurred in both arms treated
with ipilimumab. Despite this, the drug
will be welcomed by the community.
Postmarketing data is anticipated on the
safety and efficacy of a higher dosage.

Sources: Bristol Myers Squibb press release:
www.bms.com/news/press_releases/pages/
default.aspx; Hodi FS, O’Day SJ, McDermott DF
et al.: Improved survival with ipilimumab in
patients with metastatic melanoma. N. Engl.
J. Med. 363, 711-723 (2010).
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New research could lead to novel ways of controlling

Recent research published in the Proceedings
of the National Academy of Sciences has dem-
onstrated cross-talk between two specific
biological pathways could potentially lead
to a better understanding of chronic pain.

Bora Inceoglu (University of California
Davis Cancer Center, CA, USA) explains,
“The interaction of many complex biologi-
cal pathways is essential for the develop-
ment of persistent pain, whether inflam-
matory or neuropathic.” He goes on to
say, “Pain is a major health concern and
painkiller medications or analgesics do
different things.”

Authors of the study highlight the
importance of research to better under-
stand the pain mechanism, due to the
“side effects and lack of wide-spectrum
efficacy of current drugs”. Pain is decreased
as natural epoxy-fatty acids (EFAs) are
stabilized via inhibition of the soluble
epoxide hydrolase (sEH). When there is
no underlying painful state, inhibition of
this enzyme is not effective. Steven Jinks
(University of California Davis School of
Medicine) states, “This permits normal
pain responses that serve to protect us

chronic pain

from tissue damage to remain intact, while
alleviating debilitating pain.”

During the investigation, Inceoglu
states, “To our surprise, we found that
cAMP interacts with natural EFAs and
regulates the analgesic or pain activity of
sEH inhibitors.” Researchers reported that
acute pain in rodents was “dramatically
reduced” by simultaneous inhibition of
sEH and phosphodiesterase (PDE).

Investigators were able to demonstrate
that inhibiting certain PDE isozymes,
including PDE4, lead to “significant”
increases in levels of EFA in a sEH-
independent mechanism. Authors explain
that this suggests “that the efficacy of com-
mercial PDE inhibitors could result in part
from increasing EFAs”.

According to Bruce Hammock
(University of California Davis Cancer
Center) the research is “like something
old, something new, something practical
and something basic, too”. It is ‘old’ as
the research involves PDE inhibitors — an
old class of drugs. It is thought that some
of the action of PDE inhibitors is exerted
by raising levels of epoxyeicosatrienoic

acids (EETs). The research is ‘new’ as
the Hammock laboratory has previously
reported that EETs are increased and sta-
bilized by sEH inhibitors (sEHIs) —a new
class of experimental drugs.

Hammock explains, “A practical appli-
cation of this work demonstrated by Bora
Inceoglu is that the combination of this old
and new class of drugs is highly effective
in controlling pain. Of course, the basic
aspects of the work include new insights
in how EETs, cyclic nucleotides and the
enzymes that degrade them interact to
regulate a variety of biological functions.”

According to Hammock, “We have all
suffered pain and have friends with unre-
lenting chronic pain problems. The possi-
bility of combining members of an old class
of drugs with our new sEHI and actually
providing relief for pain is very exciting.”

Sources: Inceoglu B, Wagner K, Schebb NH
et al.: Analgesia mediated by soluble epoxide
hydrolase inhibitors is dependent on cAMP. Proc.
Natl Acad. Sci. USA 108(12), 5093-5097 (2011);
University of California, Newsroom: www.uni-
versityofcalifornia.edu/news/article/25100

Chemoprophylaxis with tamoxifen: results suggest that
benefits outweigh side effects

A study carried out at Archimedes Inc
(San Francisco, CA, USA) have utilized
a mathematical model of postmenopau-
sal women under the age of 55 years to
assess tamoxifen chemoprophylaxis versus
no tamoxifen for the prevention of breast
cancer. The model utilizes data from four
randomized, placebo-controlled cancer pre-
vention trials along with cancer incidence
and survival data derived from surveillance,
epidemiology and end results statistics.
Research has previously shown that
tamoxifen is effective at protecting against
breast cancer after cessation of treatment,
but concerns over side effects, including
pulmonary embolism, endometrial cancer,
deep vein thrombosis and cataracts, means
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that identification of groups that are most
likely to benefit from treatment is crucial.
Peter Alperin and colleagues utilized their
mathematical model to run a “virtual clini-
cal trial” of tamoxifen treatment versus no
treatment. The study showed that women
of 55 years and younger at a 5-year risk
of developing breast cancer of 1.66% or
greater would benefit from tamoxifen che-
moprophylaxis. “In this group of women,
using tamoxifen to prevent breast cancer
saves lives and has a low frequency of side
effects,” notes Alperin.

The group also included cost—effec-
tiveness measures in their model utiliz-
ing non-cancer disease incidences, qual-
ity of life, and costs data taken from the

www.futuremedicine.com

medical literature. As Alperin notes, the
group found that “chemoprevention with
tamoxifen prevents 29 breast cancer cases
and 9 breast cancer deaths per 1000
women treated, and it saves US$47,580
per 1000 women treated in the USA”.

Results from this study could help
inform personalized cancer prevention
strategies in women.

Sources: ScienceDaily: www.sciencedaily.com/
releases/2011/03/110314091636.htm, Noah-
Vanhoucke J, Green LE, Dinh TA, Alperin P,
Smith RA: Cost-effectiveness of chemopre-
vention of breast cancer using tamoxifen in a
postmenopausal US population. Cancer DOI:
10.1002/cncr.25926 (2011) (Epub ahead of print).

295



a
(a4
<
@)
o
Z
T
i
4
-
)
o

LLOZ Y21eN

110Z 9°4

LLOZ Y2IEe

1102 udy

LLOZ YIeN

110Z g°4

LLOZ YIeN

1107 Hdy

LLOZ Y21

LLOZ YN

LLOZ YdIen
L10Z YN

1107 YJe
1107 [Hdy

LLOZ Y1eN

LLOZ Y 1eN

L10Z 9°4

panoidde
a)eq

19214

158104

SeDU9IDS aWoUaD) uewny

aydoy

wisy|sbupisbuuysog

qqInbs siahN-|oisiig

qqinbs s1eAN-|oisLig

eD2UBZRIISY

Bulayds

SiludAR-1joURS

esi3
auninUL1U|

Bej1H-usssuer
SUINYHWSOXE|D

SIJRAON

fesi3

epaxel

J9injdejnuelp

N3

vsn

vsn

vsn

vsn

N3

vsn

vsn

vsn

N3

N3
N3

N3
vsn

N3

vsn

vsn

uoibay

pJod ajged|ed e yum syusied ynpe ul aindesiuod s,uaiiAndnq o4
SUOI1LCIDDEXD JO AJOISIY B pUB SIHYDUOIQG JIUOIYD YHM PRIeID0SSe
dd0D 219A8S Yim spusnied ul suoneqglasexs g4 0 Sl dy3 adnpal o)

Adeiayy piepueis BulAedal 918 OYm SNSOIeWSY1AID

sndn| J1wasAs ‘an1nsod-Apogiiueoine ‘aailde yim syuaized 3npe o4
1ap|o pue

sieah 7 pabe uaJp|iyd ul sipuyile diyiedolpl a|iuaAn( d1walsAs aaizde 1o

SHNpe Ul o3I |-AlH JO JUSWILSI} DY} 4O}

Ss)uabe |eJIn0IIBIIIUE JBYI0 YLM UOITRUIGUIOD Ul AjIBp 92U Pasn aq o)
aseasIp Jan|

pa1esuadwiodsp JO 8dU3PIAS Yim syuanied ynpe Ul g siieday diuoiyd

BUWIOUPR[SW DI}B1SEISW JO 3|qe1dasaIuN

9SEISIP DIIPISEISUW IO PIDUBAPE A||EDO| 3]GB1D3S9IUN UM

sjuailed ur Jadued plolAyy Alejjnpawl anissaibold 1o direwoidwAs 1o
AwoydsuspeydwA| a19)dwod buipnpul

U0o1123saJ [B2164NS SAIHUISP JO SABP 178 UIYHM JUSWSA|OAUI [EPOU

55046 10 21d0JSODIW YHM BUOUR[DW YHM Sjudlied JO Juswieal} sy} 104
uswlibal bululeIUOD-|9Xe1D0P B YHM paleal} Alsnoiraid

Jaoued ayeisold Aiojoelpai-auowioy dieselsw Yyim syuaized Jo
JUSWIeaJ} 3y} Joj auojosiupald/auosiupaid Y1 UoIIeUIqUIOD Ul 3SN 40
9SeaSIp padurApPE

104 suawibai d1nadelaylowayd 0] 1Se9)| e Jalje passaibold aney
OUM J32UBD 15B3IQ D11B}SeIaW 10 padueApe A||ed0] Yim siuaied Jo4

s1s0.qly Areuoul|nd d1yiedolpi 91e13pow-03-pliA

ejuaiydoziyds

S}NPE Ul SWOIPUAS B3| $Saj3sau Alewilid 919A8S-01-91RISPOIA|

sisoJos ojdinw buniwai—buisdelal

219A3s buinjons Apides yum syuaned ul 1o ‘g-N4| yum Juswiealy audsap
s1soJa)ds a|diynw bunywal-buisdelal annde Aybiy yum syusied 1o
S}Npe pue Jap|o pue

SJeak {7 UaIp|Iyd Ul SWOIPUAS INEISED—XOUUDT YHM PIIRIDOSSE SBINZIDS

uolsualadAH

uonesipuj

wndnAjoisy
winipL1sopd aseusbe|jod

1sejiwnjjoy

gewnuwijag

gewnziipo]

EN-EIETRoETIEING]
auidesinaN

lined91ug

gewnuwijid

qluelapue

qz-ejje uoiaiauibad

|axerizeqed

ulinqu3
auopluaLld

91eyw|ed suopuadijed
[Ig4edeus unuadegen

powijobuly

apiweuyny

|lLUOXOpaW uelles|izy

awieu dliauan

oxaderx

wedsaileq
19410

@BISAjUg

W1BIWRY
Abojorewnayy

niYXePUNWeIA

«2pN|peleg
9seasip snoiyda ul
wihAonIBx

qgluelapue

wiuonels

©PURIAS[

wLUdABBH
@¥PMQgs3
Abojooup
pUOIIdaX
wiluezioH

oPAUB|ID

ol9ZUEY
Abojoinay

1qiepg
Abojoip.ie>

sweu apeJj

110z [Mdy 01 L0z Arenuge4 sjenoaddy bnug

future science group

Therapy (2011) 8(3)

296



