BY SUSAN LONDON

CoRrRONADO, CALIF. — A variety of
lung cancer—associated biomarkers are
being tested in assays that may improve
diagnosis and treatment of this disease,
according to three studies reported at a
joint conference of the American Asso-
ciation for Cancer Research and the In-
ternational Association for the Study of
Lung Cancer.

Blood-Based Biomarker Profile

A blood-based biomarker profile dis-
criminates well between patients who
have early-stage lung cancer and those in-
dividuals who are cancer free but at high
risk, reported Dr. Gina Lee, a pulmonary
and critical care physician at the Univer-
sity of California, Los Angeles.

She and her colleagues hypothesized
that molecular changes in the developing
tumor environment would be reflected
in changes in levels of inflammatory, an-
giogenic, and tumorigenic proteins that
can be detected in peripheral blood.

They used a bead-based multiplex im-
munoassay to assess levels of 40 bio-
markers in serum samples from 90 pa-
tients who had lung cancer of any stage
and from 56 cancer-free controls who
were at high risk because of lengthy for-
mer smoking status and older age.

Levels of 21 biomarkers differed sig-
nificantly between the 28 patients with
stage I lung cancer and the cancer-free
controls.

In a logistic regression model that fo-
cused on selected biomarkers, partici-
pants were more likely to have stage I
cancer if they had higher levels of inter-
leukin 2 (odds ratio, 51.4), interleukin 3
(OR, 11.0), and macrophage-derived
chemokine (OR, 10.9).

“Our results suggest that we can find
tumor-associated biomarkers that are
differentially expressed in stage I vs. at-
risk controls,” Dr. Lee said. “However,
we are also interested in the clinical
scenario where individuals present to
clinicians with a lung nodule seen on
chest x-ray or a CT scan of indetermi-
nate significance.”

Therefore, she and her colleagues will
evaluate the 40 biomarkers in pre- and
postresection serum samples from pa-
tients in the ACOSOG (American Col-
lege of Surgeons Oncology Group)
Z4031 trial. Roughly one-fifth of pa-
tients undergoing resection for lung nod-
ules in that trial were found to have be-
nign lung disease.

High-Throughput Protein Assay

A protein signature identified by a high-
throughput assay correctly classifies the
large majority of patients with and with-
out lung cancer, reported Dr. Rachel Os-
troff, clinical research director at Soma-
Logic Inc., a diagnostic development
company in Boulder, Colo.

The SOMAmer technology used in
the study relies on aptamers (oligonu-
cleotides that bind to specific proteins
with high affinity) to measure 825 pro-
teins in serum simultaneously with
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subpicomolar sensitivity, she explained.

The investigators analyzed more than
1,300 serum samples from patients with
stage I-III non-small cell lung cancer
(20%) and two control groups: individu-
als with benign calcified pulmonary nod-
ules (40%) and long-term smokers with
no evidence of cancer (40%). They were
divided into training and verification sets.

Analyses identified a signature of 12
proteins that were differentially ex-
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pressed between the groups with and
without lung cancer, including cell ad-
hesion molecules, cytokines, angiogen-
esis markers, and tyrosine kinases,
among others.

The signature had an area under the
curve of 0.91 in the training set and 0.90
in the verification set, Dr. Ostroff re-
ported. In the training set, sensitivity
was 91% for cancer of all stages (90% for
stage I) and specificity was 84%. In the
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verification set, sensitivity was 89% for
cancer of all stages (87% for stage I) and
specificity was 84%.

The signature has also been tested in
breast, prostate, and other cancers. “Cer-
tainly, some of the markers are also dif-
ferentially expressed in those cancers, as
you would expect,” Dr. Ostroff said.
“But ... when you combine all of those
12 markers together, it is much more spe-
cific for lung cancer than those others.”

Important Safety Information

WARNING: AVOID USE IN PREGNANCY

When used in pregnancy, drugs that act directly on the renin-
angiotensin system can cause injury and even death to the
developing fetus. When pregnancy is detected, TWYNSTA®
(telmisartan/amlodipine) tablets and MICARDIS® (telmisartan)
tablets should be discontinued as soon as possible (see Warnings
and Precautions).

Indication

TWYNSTA is indicated for the treatment of hypertension, alone or with
other antihypertensive agents. It may also be used as initial therapy in
patients who are likely to need multiple drugs to achieve their blood
pressure goals. Base the choice of TWYNSTA tablets as initial therapy
for hypertension on an assessment of potential benefits and risks
including whether the patient is likely to tolerate the starting dose of
TWYNSTA tablets. Consider the patient’s baseline blood pressure, the
target goal, and the incremental likelihood of achieving goal with a
combination compared with monotherapy when deciding whether to
use TWYNSTA tablets as initial therapy.

Hypotension

Volume depletion and/or salt depletion should be corrected in patients
before initiation of therapy or start treatment under close medical
supervision with a reduced dose, otherwise symptomatic hypotension
may occur. Observe patients with severe aortic stenosis closely for
acute hypotension when administering amlodipine.

Hepatic Impairment

In patients with impaired hepatic function, initiate telmisartan at low
doses and titrate slowly, or initiate amlodipine at 2.5 mg. The lowest
dose of TWYNSTA is 40/5 mg; therefore, initial therapy with TWYNSTA is
not recommended in hepatically impaired patients.

Pressure: the JNC 7 report. JAMA. 2003;289:2560-2572.

the active ingredient in MICARDIS®
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Renal Impairment

Monitor carefully in patients with impaired renal function, especially

in patients whose renal function may depend on the activity of the
renin-angiotensin-aldosterone system (RAAS) (eg, patients with severe
congestive heart failure or renal dysfunction); treatment of these patients
with ACE inhibitors and ARBs has been associated with oliguria and/or
progressive azotemia and, rarely, with acute renal failure and/or death.
In patients with unilateral or bilateral renal artery stenosis, increases

in serum creatinine or blood urea nitrogen may occur.

Dual RAAS Blockade

When adding an ACE |nh|b|tor to an ARB, monitor renal function closely.
Use of telmisartan with ramipiil is not recommended.

Other

Uncommonly, increased frequency, duration, and/or severity of angina
or acute myocardial infarction have developed in patients treated with
calcium channel blockers, particularly patients with severe obstructive
coronary artery disease. Closely monitor patients with heart failure.

Adverse Events

In clinical trials, the most commonly reported adverse events with
TWYNSTA that were more frequent than with placebo were peripheral
edema (4.8% vs 0%), dizziness (3.0% vs 2.2%), clinically meaningful
orthostatic hypotension (6.3% vs 4.3%), and back pain (2.2% vs 0%).

Special Populations

In clinical studies, the magnitude of blood pressure lowering with
TWYNSTAIn black patients approached that observed in non-black
patients, but the number of black patients was limited. TWYNSTA is
not recommended as initial therapy in patients who are 75 years or
older, or who are hepatically impaired. In nursing mothers, nursing
or TWYNSTA should be discontinued.
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Tumor MicroRNA Analysis

A trio of tumor microRNAs predict de
novo resistance to first-line chemother-
apy among patients with small cell lung
cancer, reported Dr. Glenn J. Weiss, a
pulmonary oncologist with Scottsdale
(Ariz.) Healthcare and the Translational
Genomics Research Institute (TGen) in
Phoenix.

“Small cell lung cancer patients have
not had key breakthroughs for improved
therapy in years, in part, because a one-
size-fits-all approach for treatment is the
current standard,” he commented in an
interview.

In the study, which was funded in part
by the TGen Foundation, he and his col-
leagues extracted RNA from formalin-
fixed, paraffin-embedded tumor speci-
mens obtained from 34 patients with
small cell lung cancer before they start-
ed chemotherapy, which was a platinum-
based regimen in most cases.

Study results, reported in a poster,
showed that of 21 evaluable patients, 4
(19%) had chemoresistance (defined as
progression despite chemotherapy).

MicroRNA array analyses identified
16 microRNA biomarkers as possible
predictors of progression.
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Polymerase chain reaction analyses
validated that three of them—miR-92a-
2*, miR-147, and miR-574-5p—were in-
deed associated with progression, Dr.
Weiss said.

The investigators are currently assess-
ing how the identified microRNAs may
reduce a tumor’s sensitivity to chemo-
therapy, according to Dr. Weiss.

“If we can independently validate our
findings in other tumor sample sets col-
lected from small cell lung cancer pa-
tients, we can begin to explore [by] using
these microRNAs to design better clini-
cal trials and perhaps find new therapies

that help patients at higher risk for resis-
tance to current standard chemotherapy
treatment,” he concluded. [ |

Disclosures: Dr. Lee reported that she had
no conflicts of interest related to the study.
Dr. Ostroff’s employer is the manufacturer
of the study assay. Dr. Weiss has filed
patents for the use of microRNAs as
theranostics, and has received funding
from the Sylvia-Chase Foundation, the
American Cancer Society, the IBIS
Foundation of Arizona, the TGen
Foundation, and Scottsdale Healthcare to
conduct this work.
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TEAM UP WITH TWYNSTA—HELP HYPERTENSIVE PATIENTS ACHIEVE
SIGNIFICANT BP REDUCTIONS**

All 4 dosage strengths of TWYNSTA® (telmisartan/amlodipine) tablets demonstrated significant
reductions in cuff DBP and SBP compared to respective individual monotherapies:

Study Design: A randomized, double-blind, 8-week, 4 x 4 factorial design trial of Stage-1 and Stage-2 hypertensive patients’ (baseline BP:
153.2/101.7 mmHg) evaluated TWYNSTA vs telmisartan and amlodipine alone (N=1461). The primary endpoint was change in the in-clinic
seated trough DBP. SBP/DBP reductions were as follows: -21.0/-16.0 mmHg, TWYNSTA 40/5 mg; -23.8/-19.6 mmHg, TWYNSTA 40/10 mg;
-21.6/-17.8 mmHg, TWYNSTA 80/5 mg; -25.8/-19.6 mmHg, TWYNSTA 80/10 mg. Reduction with placebo was -1.6/-5.9 mmHg.?"

ARB: Angiotensin receptor blocker. CCB: Calcium channel blocker.

DBP: Diastolic blood pressure. SBP: Systolic blood pressure.

JNC 7: The Seventh Report of the Joint National Committee ®

on Prevention, Detection, Evaluation, and Treatment of High . -
(telmisartan/amlodipine) tablets
40/5 + 40/10 » 80/5 « 80/10 mg

“According to the JNC 7, Stage-1 hypertension is defined as
140-159 mmHg SBP or 90-99 mmHg DBP. Stage-2 hypertension

is 2160 mmHg SBP or 2100 mmHg DBP:

"Standard deviation was 11.9/7.6 mmHg, TWYNSTA 40/5 mg; 13.2/
7.9 mmHg, TWYNSTA 40/10 mg; 12.7/8.5 mmHg, TWYNSTA 80/5 mg;
14.2/7.9 mmHg, TWYNSTA 8c/10 mg; 16.7/9.4 mmHg, placebo.2

TEAM UP TO HELP CONTROL BP.
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