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Consider Genetic Testing for Hereditary Cancers

BY MARY ELLEN SCHNEIDER

Senior Writer

WASHINGTON — Clinical genetic test-
ing for the BRCA1 and BRCA2 genes allows
physicians to more precisely identify who
is at high risk for certain cancers, Dr.
Karen H. Lu said at the annual meeting of
the American College of Obstetricians
and Gynecologists.

Armed with this knowledge, physicians
can recommend risk-reducing strategies

including prophylactic surgery, said Dr.
Lu, associate professor of gynecologic
oncology and co—clinical medical director
of the Clinical Cancer Genetics program
at the MD Anderson Cancer Center in
Houston.

For example, performing a bilateral
salpingo-oophorectomy in someone who
is a BRCA mutation carrier decreases their
risk for ovarian cancer by 85%-95%, she
said.

“In someone who is at such high risk for

developing a disease for which we have no
current effective screening, performing
this surgery effectively saves their lives,’
Dr. Lu said.

In terms of breast cancer management,
a 35-year-old woman with breast cancer
and a strong family history might other-
wise be advised to undergo a lumpectomy,
radiation, and chemotherapy.

However, if she knew she carried either
a BRCA1 or BRCA2 mutation, she might
choose to undergo a bilateral mastectomy
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CLINICAL PHARMACOLOGY
Pharmacodynamics

External Genital Warts

Imiquimod has no direct antiviral activity in cell culture. A study in 22 patients with genital/perianal warts comparing Aldara Cream and
vehicle shows that Aldara Cream induces mRNA encoding cytokines including interferon-a at the treatment site. In addition HPVLI mRNA
and HPY DNA are significantly decreased following treatment. However, the clinical relevance of these findings is unknown.
INDICATIONS AND USAGE

Aldara Cream is indicated for the treatment of external genital and perianal warts/condyloma acuminata in individuals 12 years old

and above.

CONTRAINDICATIONS

“This drug is contraindicated in individuals with a history of sensitivity reactions to any of its components. It should be discontinued

if hypersensitivity to any of its ingredients is noted.

WARNINGS

Aldara Cream has not been evaluated for the treatment of rethral, intra-vaginal, cervical, rectal, or intra-anal human papilloma viral discase
and is not recommended for these conditions.

PRECAUTIONS

General

The safety and efficacy of Aldara Cream in immunosuppressed patients have not been established

Aldara Cream administration is not recommended until the skin is completely healed from any previous drug or surgical treatment,

Aldara Cream has the potential to exacerbate inflammatory conditions of the skin, including chronic graft versus host disease.

Aldara Cream should be used with caution in patients with pre-existing autoimmune conditions.

Intense local inflammatory reactions including skin weeping or erosion can occur after only a few applications of Aldara Crea
inflammatory reactions may be accompanied, or even preceded, by flu-like systemic signs and symptoms including malaise
myalgias, and rigors. An interruption of dosing should be considered.

Local
nausea,

Exposure to sunlight (including sunlamps) should be avoided or minimized during use of Aldara Cream because of concern for heightened
sunburn susceptibility. Patients should be warned to use protective clothing (hat) when using Aldara Cream. Patients with sunburn should
be advised not to use Aldara Cream until fully recovered. Patients who may have considerable sun exposure, ¢.g., due to their occupation.
and those patients with inherent sensitivity to sunlight should excrcise caution when using Aldara Cream. Phototoxicity has not been

d for Aldara Cream. The enhancement of ultraviolet carcinogenicity is not necessarily dependent on phototosic

pite the absence of observed phototoxicity in humans (see ADVERSE REACTIONS), Aldara Cream shortened the e
10 skin tumor formation in an animal photococarcinogenicity study (see Carcinogenesis, Mutagenesis, mpairment of Fertiliy). Therefore,
itis prudent for patients to minimize or avoid natural or artificial sunlight exposure.
General Information
Patients using Aldara Cream should receive the following information and instructions
1. This medication is to be used as directed by a physician. It is for external use only. Eye contact should be avoided.
2. The treatment area should not be bandaged or otherwise covered or wrapped as to be occlusive.
3. Some reports have been received of localized hypopigmentation and hyperpigmentation following Aldara Cream use. Follow-up

information suggests that these skin color changes may be permanent in some patients,
Patients Being Treated for External Genital Warts
1. Itis recommended that the treatment area be washed with mild soap and water 6-10 hours following Aldara Cream application.
2. Itis common for patients to experience local skin reactions such as erythema, erosion, excoriation/flaking, and edema at the site of
application or surrounding areas. Most skin reactions are mild to moderate. Severe skin reactions can occur and should be promptly
reported to the prescribing physician. Should severe local skin reaction occur, the cream should be removed by washing the treatment
area with mild soap and water. Treatment with Aldara Cream can be resumed after the skin reaction has subsided.
Sexual (genital, anal, oral) contact should be avoided while the cream is on the skin.
Application of Aldara Cream in the vagina is considered internal and should be avoided. Female patients should take special care if
applying the cream at the opening of the vagina because local skin reactions on the delicate moist surfaces can result in pain or swelling,
and may cause difficulty in passing urine
Uncircumcised males treating warts under the foreskin should et the foreskin and clean the area daily.
Patients should be aware that new warts may develop during therapy, as Aldara Cream is not a cure
The effect of Aldara Cream on the transmission of genital pummﬂ warts is unknown
Aldara Cream may weaken condoms and vaginal diapheagis, herefore concurrent us i not recommended
and Impail of Fertility
Note: The Maximum Recommended Human Dose (MRHD) was set at 2 packets per treatment of Aldara Cream (25 mg imiquimod) for the
animal multiple of human exposure ratios presented in this label. 1f higher doses than 2 packets of Aldara Cream are used clinically, then the
animal multiple of human exposure would be reduced for that dose. A non-proportional increase in systemic exposure with increased dose
The

A combined fertility and peri- and post-natal development study was conducted in rats. Oral doses of 1, 1.5, 3 and 6 mg/kg/day imiquimod
were administered to male rats from 70 days prior to mating through the mating period and to female rats from 14 days prior to mating
through parturition and lactation. No effects on growth, fertiity, reproduction or post-natal development were noted at doses up to

6 mg/kg/day (87X MRHD based on AUC comparisons), the highest dose evaluated in this study. In the absence of maternal toxicity, bent
limb bones were noted in the F1 fetuses at a dose of 6 mg/kg/day (87X MRHD based on AUC comparisons). This fetal effect was also
noted in the oral rat embryofetal development study conducted with imiquimod. No treatment related effects on teratogenicity were noted
at 3 mg/kg/day (41X MRHD based on AUC comparisons)

There are no adequate and well-controlled studies in pregnant women. Aldara Cream should be used during pregnancy only if the potential
benefit justifies the potential risk o the fetus.

Nursing Mothers

Itis not known whether topically applied imiquimod is excreted in breast milk.

Pediatric Use

Safety and efficacy in patients with external genital/perianal warts below the age of 12 years have not been established

ADVERSE REACTIONS

Healtheare providers and patients may contact 3M or FDA’s Medwateh to report adverse reactions by calling 1-800-814-1795 or
1-800-FDA-1088, or on the internet at http://www.fda gov/medwatch,

Dermal safety studies involving induction and challenge phases produced no evidence that Aldara Cream causes photoallergeni
contact sensitization in healthy skin; however, cumulative irritancy testing revealed the potential for Aldara Cream to cause iritation, and in
the clinical studies application site reactions were reported in a significant percentage of study patients. Phototoxicity testing was incomplete
as wavelengths in the UVB range were not included and Aldara Cream has peak absorption in the UVB range (320 nm) of the light spectrum.
External Genital Warts

In controlled clinical trials for genital warts, the most frequently reported adverse reactions were local skin and application site reactions

These reactions were usually mild to moderate in intensity; however, severe reactions were reported with 3X/week application. These
reactions were more frequent and more intense with daily application than with 3X/week application. Some patients also reported
systemic reactions. Overall, in the 3X/week application clinical studies, 1.2% (4/327) of the patients discontinued due to local
skin/application site reactions. The incidence and severity of local skin reactions during controlled clinical trials are shown in the
following table.

Wart Site Reaction as Assessed by Investigator (Percentage of Paticnts)

3X/Week Application
Mild/Moderate/Severe Severe
Females Males Females Males

Aldara Aldara

Cream Vehicle Cream Vehicle Vehicle Vehicle

n=114 =99 n=157 =99 n=157
Erythema 74 (65%) 21 (21%) 34(22%) 0(0%) 0(0%)
Erosion 35 (31%) 8(8%) 47(30%) 10(6%) 0(0%) 0(0%)
ExcoriationFlaking 21 (18%) 8(8%) 40 (26%) 12(8%) 0(0%) 0(0%)
Edema 20 (18%) 5(5%) 19(12%) 1(1%) 0(0%) 0(0%)
Induration 6(5%) 2(%) 11(7%) 3(%) 0(0%) 0(0%)
Uleeration 9(8%) 1(1%) 7(4%) 1(1%) 0(0%) 0(0%)
Scabbing 4(4%) 0(0%) 2(13%) 4(3%) 0(0%) 0(0%)
Vesicles 3(3%) 0(0%) 3(2%) 0(0%) 00%) 0(0%) 0(0%) 0(0%)

Remote site skin reactions were also reported in female and male patients treated 3X/week with Aldara Cream. The severe remote site skin
reactions reported for females wer a (3%), ulceration (2%), and edema (1%); and for males, erosion (2%), and erythema, edema,
induration, and excoriation/flaking (cach 1%).

Adverse events judged to be probably or possibly related to Aldara Cream reported by more than 5% of patients are listed below; also
included are soreness, influenza-like symptoms and myalgia

3X/Week Application
Females Males
Aldara Aldara
Cream Vehicle Cream Vehicle
=117 =103 =156 n=158
Appl € Disorders:
Application Site Reactions
Vart Site:
Tiching 209% 10%
Buming 5%
Pain 1%
Soreness 1%
Fungal Infection® 19
Headache 4% 3% 5% 29%
Influenzalike symptoms 3% 2% 1% 0%
0% 1% 1%

“Incidences reported without regard to causality with Aldara Cream

Adverse events judged (o be possibly or probably related o Aldara Cream and reported by more than 1% of patients included: Application
Site Disorders: Wart Site Reactions (burning, hypopigmentation, irritation, itching, pain, rash, sensitivity, soreness, stinging, tenderness);
Remote Site Reactions (bleeding, burning, itching. pain, tenderness, tinea cruris): Body as a Whole: fatigue, fever, influenza-like symptoms:
Central and Peripheral Nervous System Disorders: headache: Gastro-Intestinal System Disorders: diarrhea; Musculo-Skeletal System
Disorders: myalgia.

POSTMARKETING ADVERSE EVENTS
“The following adverse reactions have been identified during post-approval use of Aldara Cream. Because these reactions are reported volun-
tarily from a population of uncertain size, it is not always possible o reliably estimate their frequency or establish a causal relationship to
drug exposure

Body as a Whole: angioedema. Cardiovascular: capillary leak syndrome, cardiac failure, cardiomyopathy, pulmonary edema, arthythmias
(tachycardia, atrial fibrillation, palpitations). chest pain, ischemia, myocardial infarction, syncope. Endocrine: thyr
decreases in red cell. white cell and platelet counts. Hepati: :
convulsions, depression, insomnia, multiple sclerosis aggravation, paresis, suicide. Respiratory: dyspnea. Urinary System Disorders:
proteinuria. Skin and Appendages: exfoliative dermatitis

OVERDOSAGE

Persistent topical overdosing of Aldara Cream could result in an increased incidence of severe local skin reactions and may increase the risk
for systemic reactions. The most clinically serious adverse event reported following multiple oral imiquimod doses of >200 mg (equivalent
to imiquimod content of > 16 packets) was hypotension, which resolved following oral or intravenous fluid administration.

DOSAGE AND ADMINISTRATION
External Genital Warts

of Aldara Cream was noted in the clinical pharmacokinetic study conducted in actinic keratosis subjects (see
AUC after topical application of 6 packets of Aldara Cream was § fold greater than the AUC after topical application of 2 packets of
Aldara Cream in actinic keratosis subjects. Therefore, if a dose of 6 packets per treatment of Aldara Cream was topically administered to an
individual, then the animal multiple of human exposure would be either 1/3 of the value provided in the label (based on body surface area
comparisons) or 1/8 of the value provided in the label (based on AUC comparisons). The animal multiples of human exposure calculations
were based on weekly dose comparisons for the carcinogenicity studies described in this label. The animal multiples of human exposure
caleulations were based on daily dose comparisons for the reproductive toxicology studies described in this label.

In an oral (gavage) rat carcinogenicity study, imiquimod was administered to Wistar rats on a 2X/week (up to 6 mg/kg/day) or daily
(3 mg/kg/day) dosing schedule for 24 months. No treatment related tumors were noted in the oral rat carcinogenicity study up to the
highest doses tested in this study of 6 mg/kg administered 2X/week in female rats (87X MRHD based on weekly AUC comparisons)
4 mg/kg administered 2X/week in male rats (75X MRHD based on weekly AUC comparisons) or 3 me/kg administered TX/weck to
male and female rats (153X MRHD based on weekly AUC comparisons).

In a dermal mouse carcinogenicity study, imiquimod cream (up to 5 mg/kg/application imiquimod or 0.3% imiquimod cream) was applied
o the backs of mice 3X/week for 24 months. A statistically significant increase in the incidence of liver adenomas and carcinomas was
noted in high dose male mice com| urcd\ ontrol male mice (251X MRHD based on weekly AUC comparisons). An increased number
of skin papillomas was obse cream control group animals at the treated site only. The quantitative composition of the
ehic créam used n the dermal mouse carcinogenicity study is the same as the vehicle cream used for Aldara Cream, minus the active
moiety (imiguimod)

In a 52-week dermal photococarcinogenicity study, the median time to onset of skin tumor formation was decreased in hairless mice
following chronic topical dosing (3X/weck: 40 weeks of treatment followed by 12 weeks of observation) with concurrent exposure to
UV radiation (5 days per weck) with the Aldara Cream vehicle alone. No additional cffect on tumor development beyond the vehicle
effect was noted with the addition of the active ingredient, imiquimod, to the vehicle cream.

Imiquimod revealed no evidence of mutagenic or clastogenic potential based on the results of five in vitro genotoxicity tests (Ames assay,
mouse lymphoma L5178Y assay, Chinese hamster ovary cell chromosome aberration assay, human lymphocyte chromosome aberration
assay and SHE cell transformation assay) and three in vivo genotoxicity tests (rat and hamster bone marrow cytogenetics assay and a
mouse dominant lethal test).

Daily oral administration of imiquimod to rats, throughout mating, gestation, parturition and lactation, demonstrated no effects on growth,
fertilty or reproduction, at doses up to 87X MRHD based on AUC comparisons.

Pregnancy

Pregnancy Category C:

mic embryofetal development studies were conducted in rats and rabbits. Oral doses of 1,5 and 20 mg/kg/day imiquimod were
administered during the period of organogenesis (gestational days 6 ~ 15) to pregnant female rats. In the presence of maternal toxicity, fetal
effects noted at 20 mg/kg/day [577X MRHD based on AUC comparisons| included increased resorptions, decreased fetal body weights,
delays in skeletal ossification, bent limb bones, and two fetuses in one liter (2 of 1567 fetuses) demonstrated exencephaly,

protruding tongues and low-set ears. No treatment related effects on embryofetal toxicity or teratogenicity were noted at 5 mg/kg/day

(98X MRHD based on AUC comparisons)

Intravenous doses of 0.5, 1 and 2 mg/kg/day imiquimod were administered during the period of organogenesis (gestational days 6 - 18) to
pregnant female rabbits. No treatment related effects on embryofetal toxicity or teratogenicity were noted at 2 mg/kg/day (1.5X MRHD
based on BSA comparisons), the highest dose evaluated in this study, or | mg/kg/day (407X MRHD based on AUC comparisons).

Aldara Cream is to be applied 3 times per week, prior to normal sleeping hours, and left on the skin for 6-10 hours. Patients should be
instructed to apply Aldara Cream to external genital/perianal warts. A thin layer is applied to the wart area and rubbed in until the cream

is no longer visible. The application site is not to be oceluded. Following the treatment period cream should be removed by washing the
treated area with mild soap and water. Examples of 3 times per week application schedules are: Monday, Wednesday, Friday; or Tuesday,
Thursday, Saturday application prior to sleeping hours. Aldara treatment should continue until there is total clearance of the
genital/perianal warts or for a maximum of 16 weeks. Local skin reactions (erythema) at the treatment site are common. A rest period

of several days may be taken if required by the patient's discomfort or severity of the local skin reaction. Treatment may resume once the
reaction subsides. Non-ocelusive dressings such as cotton gauze or cotton underwear may be used in the management of skin reactions
The technique for proper dose administration should be demonstrated by the prescriber to maximize the benefit of Aldara Cream therapy.
Handwashing before and after cream application s recommended. Aldara Cream is packaged in single-use packets which contain sufficient
cream to cover a wart area of up to 20 cm; use of excessive amounts of cream should be avoided.
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Rx only
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with reconstruction upfront to decrease
her risk of developing a second cancer, Dr.
Lu said.

Physicians can identify women who
may be good candidates for genetic test-
ing by asking a few targeted questions dur-
ing the annual visit, Dr. Lu said.

The hallmarks of hereditary cancers
are generally a younger age of onset,
more than one cancer in a single family
member, and multiple individuals in a
family who have developed cancer, she
said.

Consider asking these three questions:
» Do you have multiple members of your
family who have had breast, ovarian,
colon, or uterine cancer?

» Is there anyone in your family who has
had both breast and ovarian cancer?

» Is there anyone in your family who has
had these cancers under the age of 50?

Keep in mind that these cancers can be
inherited through both maternal and pa-
ternal relatives, so ask about cancer on the
father’s side as well, Dr. Lu said.

) Also consider

The Ashkenazi ethnicity, she
: ; said. The preva-
Jewish population lence of BRCA
has three founder  genes in the
mutations that put ~ general popula-
tion is about 1

them at about a per 500, or

10-fold increased ~ 0-2%-

. . However,
risk; instead of a some popula-

0.2% risk, there ~ tons  have
. “founder” mu-
is a 2%-3%

tations in the
frequency. BRCA1  and

BRCA2  genes
that increase their risk. For example, the
Ashkenazi Jewish population has three
founder mutations that put them at about
a 10-fold increased risk for having a BRCA1
or BRCA2 gene mutation. So instead of a
0.2% risk of having the mutation, there is
a 2%-3% frequency of the mutation
among this population.

Overall, about 5%-10% of all cancers are
hereditary. For breast cancer, that trans-
lates into about 10,000 to 20,000 cases a
year in the United States and about 2,000
cases each year of ovarian cancer.

The frequency of BRCA1 or BRCAZ car-
riers in the United States is about 1 in 500
in the general U.S. population. “Individu-
als who carry these mutations have stag-
gering risks of cancer,” Dr. Lu said.

The BRCA1 mutation carries a lifetime
risk of 50% to 85% for breast cancer and
a 40% to 60% risk of developing a second
breast cancer. And there is a 20%-50% life-
time risk for ovarian cancer with the
BRCA1 gene. This is significantly higher
than the lifetime risk in the general popu-
lation of about 11% for breast cancer and
1.7% for ovarian cancer.

In addition, the BRCA2 gene carries a
lifetime risk of 50%-85% for breast cancer
and a 10%-25% risk for ovarian cancer.

Genetic testing can be useful both for
cancer patients who want to find out if
they face an increased risk of a second can-
cer and for women unaffected by cancer
but with a strong family history.
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Adding MRI Sensible in BRCA Carriers Age 35-54

BY MARY ANN MOON
Contributing Writer

BRCA2 genetic mutations, adding

MRI screening to mammography
screening for breast cancer can be cost ef-
fective even though MRI is so expensive,
according to Sylvia K. Plevritis, Ph.D., of
Stanford (Calif.) University and her asso-
ciates.

Breast MRI screening is “at least 10
times more expensive than mammo-
graphic screening.”

It also produces more false-positive re-
sults, which generate further costs for un-
needed diagnostic workups.

“Because cost may be the greatest bar-
rier to broader evaluation and dissemina-
tion of breast MRI screening, its cost-ef-
fectiveness is a critical consideration,” the
investigators noted.

Currently there are no randomized clin-
ical trials examining the cost-effectiveness
of MRI screening for women at high risk
of breast cancer.

And even if such a trial were initiated to-
day, “mortality outcomes would not be
available for at least 15 years,” Dr. Plevri-
tis and her associates noted (J. Am. Med.
Assoc. 2006;295:2374-84).

They estimated the cost-effectiveness of
adding breast MRI screening to mammo-
graphic screening in women carrying
BRCA1 and BRCA2 mutations using a com-
puter simulation model that incorporated
health benefits as well as expenses.

The model projected the long-term ef-
fects on clinical and economic outcomes
of no breast cancer screening, annual
mammography alone for women aged

For women who carry the BRCAI or

Continued from previous page

The ideal person to test in a family is
someone who has had ovarian or breast
cancer, Dr. Lu said. In the case of a patient
unaffected by cancer with a strong family
history, advise them to be tested with
someone in their family who has had can-
cer. The person who has had cancer must
be tested first.

Pretest counseling is critical, Dr. Lu
commented. Patients need to be aware of
the range of possible results and the lim-
itations of the test. They may also have
questions about genetic discrimination,
she said.

The test itself is a simple blood test and
does not require fasting. It generally costs
about $3,000 to do a full analysis with
complete sequencing of both the BRCA!
and BRCA2 genes. The cost of predictive
tests on a previously identified familial mu-
tation is about $200-$400.

Insurance companies have generally
been covering these tests. An analysis of
MD Anderson data in 2004 showed that
87% of insurance preauthorization re-
quests for genetic testing were covered. Of
those covered, about 90% were covered at
80% or more.

“The bottom line is that insurance com-
panies are paying for this test,” Dr. Lu said.
“The access to this genetic testing is much
wider now than it was in the past.” =

25-69 years, and annual mammography
plus MRI for specific age groups.

The model used a simulated cohort of
women carrying the BRCA mutations who
were aged 25 in 2005.

MRI screening was found to reduce
breast cancer mortality by 23% over that
obtained by mammography alone in
women carrying either the BRCAI or
BRCA2 mutations.

For women with the BRCA1 mutation,
“adding MRI increases the sensitivity of

annual screening from 35% to 85%, the
proportion of axillary lymph-node-nega-
tive cancers from 57% to 81%, the mean
lead time from approximately 1.5 to 3
years, and the false-positive rate from ap-
proximately 5% to 25%.” Outcomes for
women with the BRCAZ mutation were
similar.

“With MRI, life expectancy increases
from 71.2 to 73.3 years for BRCAI muta-
tion carriers and from 78.2 to 79.6 years for
BRCA2 mutation carriers,” Dr. Plevritis

and her associates wrote in their article.

Adding MRI to mammography was
found to be cost effective for women aged
35-54 years.

It was not cost effective for the younger
women in the simulation model (those
aged 25-34 years) because of their lower
incidence of the disease, and added MRI
was not cost effective for the older
women (those aged 55 and older) be-
cause of the competing risk of death
from other causes. =
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