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ATLAS: Extending duration of adjuvant tamoxifen treatment to 10 years reduced
risk for late breast cancer recurrence and improved survival
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Ten years of adjuvant treatment with tamoxifen provided women with estrogen receptor-positive breast
cancer greater protection against late recurrence and death from breast cancer compared with the current
standard of five years of tamoxifen, according to the international ATLAS (Adjuvant Tamoxifen — Longer
Against Shorter) study.

"Five years of adjuvant tamoxifen is already an excellent treatment that substantially reduces the 15-year
risk for recurrence and death from estrogen receptor (ER)-positive breast cancer, but ATLAS now shows
that 10 years of tamoxifen is even more effective," said Christina Davies, M.D., a coordinator in the Clinical
Trial Service Unit at the University of Oxford in the United Kingdom.

She presented the results at the 2012 CTRC-AACR San Antonio Breast Cancer Symposium. The results
were simultaneously published in the Lancet.

"The main additional benefit from continuing tamoxifen treatment is to reduce breast cancer mortality
during the second decade after diagnosis," Davies said. "We already knew that five years of tamoxifen
reduces breast cancer mortality in this late period by almost a third in comparison with no tamoxifen. We
now know that 10 years of tamoxifen is even better, approximately halving breast cancer mortality during
the second decade after diagnosis."

Researchers enrolled 6,846 women with ER-positive breast cancer between 1996 and 2005. Half had
node-positive disease. All the women had been using tamoxifen for five years, and the researchers
randomly assigned them to continue treatment for another five years or to stop immediately.

After about eight years of follow-up, the researchers observed 1,328 breast cancer recurrences and 728
deaths after recurrence. The treatment allocation had little effect on either recurrence rates or death rates
during the period five to nine years after diagnosis. However, during the second decade following
diagnosis, the women who continued tamoxifen treatment had a 25 percent lower recurrence rate and a
29 percent lower breast cancer mortality rate compared with women who stopped after five years.

Risk for death from breast cancer five to 14 years after diagnosis was 12.2 percent among those who
continued use versus 15 percent among those who stopped — an absolute gain of 2.8 percent. The
researchers observed the greatest benefit during 10 to 14 years after diagnosis.

Davies noted that continuing tamoxifen use can increase side effects, with endometrial cancer being the
most life threatening. Because endometrial cancer is generally curable, the cumulative risk for death
between five and 14 years after diagnosis was 0.4 percent versus 0.2 percent. Because this risk is heavily
outweighed by the reduction in breast cancer deaths, overall mortality was significantly reduced by longer
treatment. In premenopausal women, for whom tamoxifen is often the endocrine treatment of choice, there
was no apparent excess of endometrial cancer.

"Many women with ER-positive breast cancer take tamoxifen, or some other adjuvant endocrine
treatment, but the current recommendation is to stop after five years," said Davies. "ATLAS showed that
protection against breast cancer recurrence and death is greater with 10 years than with five years of
tamoxifen use. Women and their doctors should be aware of this evidence when deciding how long to
continue tamoxifen, or any other endocrine treatment."

The study was funded by Cancer Research U.K., the U.K. Medical Research Council, AstraZeneca, the
United States Army and the European Union.
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Adjuvant chemotherapy led to higher rates of disease-free and overall survival for women with isolated
local or regional recurrence of breast cancer, according to data presented at the 2012 CTRC-AACR
San Antonio Breast Cancer Symposium.

Patients with isolated local and/or regional recurrence of their breast cancers are at high risk for
developing metastases in other areas of the body. Some physicians administer chemotherapy to these
patients after their recurrent tumors have been completely removed by surgery, but the efficacy of this
treatment had not been studied until now.

"This is the first randomized controlled study that shows that adjuvant chemotherapy works in these
patients," said Stefan Aebi, M.D., head of the division of medical oncology at Luzerner Kantonsspital in
Luzern, Switzerland.

He and his colleagues from the Breast International Group, the National Surgical Adjuvant Breast and
Bowel Project and the International Breast Cancer Study Group evaluated 162 patients with isolated
local and regional recurrence; 85 received adjuvant chemotherapy and 77 did not.

Five-year disease-free survival rates were 69 percent for women who received adjuvant chemotherapy
and 57 percent for those who did not. The overall survival rate was 88 percent for women who received
chemotherapy compared with 76 percent for those who did not.

Women with estrogen receptor (ER)-negative breast cancer demonstrated the greatest benefit, with a
five-year disease-free survival rate of 67 percent among those who received chemotherapy versus 35
percent among those who did not. In addition, within this group, overall survival rates were 79 percent
among those who received chemotherapy and 69 percent among those who did not.

For patients with ER-positive disease, five-year disease-free survival was 70 percent for those who
received chemotherapy versus 69 percent for those who did not. Overall survival was 94 percent for
those patients with ER-positive disease who received chemotherapy versus 80 percent among those
who did not.

Aebi recommended that physicians prescribe adjuvant chemotherapy for patients with isolated local
and regional recurrence of breast cancer, especially if the recurrence is ER-negative and therefore not
sensitive to endocrine therapy.

This research was funded by the National Cancer Institute, the Swiss Cancer League and other
national cancer research agencies.
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UK START: Hypofractionated radiotherapy was safe and effective for early
breast cancer treatment at 10-year follow-up

8 IF §7 8 DD BB FRRE | R AR A D B 180 8 G T — SR AL A T v b
—UE# THAL DU K. Standardization of Breast Radiotherapy Trials (START) D#&
£4%.2012 CTRC-AACRY > T/ h=A LA VR 7 L THE I T-,1999~20025F
DIIRBENESL A AT EVIRI N4 154,451 AH START A£7-(ISTART B\ ¢t
DENEA LTV PI— LA TIUHAAN L7, START A TIIHT A IR 475 %E £50Gy
(25 fraction) THEAMITH 7Y FEITINAEEL  41.6Gy (13 fraction) F7-1239Gy (13
fraction) %538 (T4 7Y BAT SN ABEL £ HLE L7, START BT350Gy (25 fraction) T5
A FAT T 58£L40Gy (15 fraction) %38 AT § 2BEL EFLLB L 720 T — I DFE R
START ATF399.35F B B M7= 142,236 AT\ \ T 139 DG FTRES B- 774 329
L, F399.9F FB B X #17-START BT132,215 AD L MEITH\ TS DG FTB-FH 1538
DN, 10F B AT —2BBBEFKE (L. START AT50GY R #14(47.4%. 41.6GyER 41413
6.3%. 39GyHE4114138.8% TdH~7-,3:AM 15 fractionR 7 > 2 — /L RERE BT 512
ELRTH) MOELITB N TEETET—REILY>2H 5,

Appropriately dosed hypofractionated radiotherapy was gentle on healthy tissues and effective in
controlling local-regional early breast cancer, according to 10-year follow-up results from the U.K.
Standardization of Breast Radiotherapy Trials (START), presented at the 2012 CTRC-AACR San
Antonio Breast Cancer Symposium.

"Long-term follow-up confirms that a lower total dose of radiation in fewer, slightly larger fractions
delivered over a shorter treatment time is at least as safe and effective as standard five-week

schedules of curative radiotherapy in women with early breast cancer," said John Yarnold, M.B.B.S.,
professor of clinical oncology at The Institute of Cancer Research in London and honorary consultant

at The Royal Marsden NHS Foundation Trust.

Between 1999 and 2002, 4,451 women with completely excised invasive breast cancer were recruited
to either the START A or START B randomized controlled trials. In START A, researchers compared 50

Gy of postsurgery radiotherapy given in 25 fractions for five weeks versus 41.6 Gy or 39 Gy in 13

fractions for five weeks. In START B, they compared 50 Gy in 25 fractions for five weeks versus 40 Gy

in 15 fractions for three weeks.

Data revealed 139 local-regional tumor relapses among the 2,236 women in START A who were

followed for an average of 9.3 years and 95 local-regional relapses in the 2,215 women in START B,

followed for an average of 9.9 years.

The 10-year local-regional relapse rates for START A were 7.4 percent after 50 Gy, 6.3 percent after

41.6 Gy and 8.8 percent after 39 Gy. In previously published data from START B, the 10-year
local-regional relapse rate was 5.5 percent after 50 Gy and 4.3 percent after 40 Gy.

"These long-term data from the START A trial confirm the findings of our earlier results that breast
cancer is, on average, as sensitive to the radiation dose of each fraction as the dose-limiting normal
tissues of the breast area and that this effect persists for at least 10 years," Yarnold said.

However, a five-week, 13-fraction schedule does not offer shortened overall treatment times. "Hence,

we also designed the START B trial, a pragmatic comparison of three-week and standard five-week

schedules, testing for noninferiority," said Yarnold. "The 15-fraction schedule is definitely gentler on the

healthy tissues, and these long-term data confirm our earlier findings that it appears noninferior in
terms of tumor control — a very favorable result."

The three-week, 15-fraction schedule is now the standard of care in the United Kingdom and is
becoming increasingly more common in other countries, according to Yarnold. Future research is
focused on the molecular mechanisms that determine fraction size sensitivity, which may lead to
individualization of fraction size.

"It is likely that some breast cancers are more or less sensitive than others," Yarnold said. "We are also
testing a one-week schedule of whole breast radiotherapy against our new three-week standard in the

U.K. FAST-Forward Trial."

The START trials were funded by Cancer Research U.K., the U.K. Medical Research Council and the

U.K. Department of Health.
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Young women with breast cancer respond better to neoadjuvant chemotherapy EROHSIBENTND
than older women
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Women with breast cancer aged 35 or younger were more likely than older women to achieve a
pathological complete response after neoadjuvant chemotherapy, according to data presented at the
2012 CTRC-AACR San Antonio Breast Cancer Symposium.

"Young women with breast cancer are rare, and some data indicate that their prognosis is worse than it
is for older women," said Sibylle Loibl, M.D., Ph.D., an associate professor at the University of
Frankfurt in Germany. "This is not only because their tumors tend to be more aggressive, but because
breast tumors that arise in women who are young seem to be a special biological entity."

Loibl and colleagues evaluated data from eight German studies that included 8,949 women with
operable or locally advanced, nonmetastatic breast cancer who were treated with neoadjuvant
chemotherapy. The researchers compared pathological complete response and disease-free survival
for the subgroup of 704 women aged 35 or younger to those of older women. The subgroup of younger
women included a greater proportion of triple-negative breast cancer cases and a smaller proportion of
luminal A-type breast cancer cases than in the group of women aged older than 35 (26 percent versus
19 percent and 21 percent versus 27 percent for triple-negative and luminal A-type, respectively).

The pathological complete response rate was significantly higher in very young women — 23.6 percent
compared with 15.7 percent among older women. Through further analysis, the researchers found this
difference was isolated to women with triple-negative breast cancer and luminal-like breast cancer.

They found no difference in disease-free survival according to age among those patients who achieved
a pathological complete response. However, disease-free survival was significantly worse among
young women who did not achieve a pathological complete response.

In addition, tumor biology seemed to play an important role, especially in young women, for predicting
pathological complete response and survival, according to Loibl. Age, but not pathological complete
response, predicted disease-free survival in women with luminal A-type cancer. However, the worst
disease-free survival rate was among women with this type of cancer who were younger than 35 and
did not achieve a pathological complete response. The best disease-free survival rate was among
women younger than 35 who did achieve a pathological complete response.

"The most surprising finding was that young women with a luminal-type tumor — hormone
receptor-positive and HER2-negative — who achieved a pathological complete response had a better
survival rate than the patients with nonpathological complete response,” Loibl said. “This is not true for
other age groups, which indicates that breast cancer in the young — even when a luminal-type breast
cancer — is chemosensitive."
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Combination of investigational agent and letrozole demonstrated clinical benefit EROHSIBENTND
in metastatic ER-positive breast cancer
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The combination of the investigational agent PD 0332991 and letrozole significantly improved median
progression-free survival in patients with advanced estrogen receptor-positive breast cancer, according
to phase Il results presented at the 2012 CTRC-AACR San Antonio Breast Cancer Symposium.

"We are very encouraged by this improvement in progression-free survival," said Richard S. Finn,
M.D., associate professor of medicine at the Jonsson Comprehensive Cancer Center at the University
of California, Los Angeles.

PD 0332991, which is being developed by Pfizer Inc., is a novel oral selective inhibitor of
cyclin-dependent kinase (CDK) 4/6, which prevents cellular DNA synthesis by blocking cell cycle
progression, Finn said. Previously published preclinical data have suggested that CDK 4/6 inhibition
may play a role in the treatment of some breast cancers.

In the first part of this two-part, phase II study, Finn and colleagues randomly assigned 66
postmenopausal women with metastatic estrogen receptor (ER)-positive breast cancer to either the
combination of PD 0332991 and letrozole or to letrozole alone. The second part of the study involved
99 patients with ER-positive cancers determined by screening to have certain genomic alterations,
specifically cyclin D1 amplification and/or p16 loss, according to Finn.

Results showed that progression-free survival was 26.1 months for those in the combination arm
versus 7.5 months for patients treated with letrozole alone. There was also a 45 percent response rate
with the combination treatment versus 31 percent with letrozole alone in patients with measurable
disease. The clinical benefit rate was 70 percent with the combination treatment and 44 percent with
letrozole alone.

The combination of PD 0332991 and letrozole was also well tolerated. The most common adverse
events were neutropenia, leukopenia, anemia and fatigue. "Importantly, this was uncomplicated
neutropenia,” Finn said. "There was no evidence of febrile neutropenia.”

Further, after retrospectively analyzing the biomarkers for cyclin D1 amplification or p16 loss, the
researchers found that "ER positivity was the only biomarker we really needed to select patients who
were most likely to benefit from PD 0332991," he said.

"If these results are verified in a large, phase |1l study this could establish PD 0332991 as an important
new treatment option for advanced ER-positive breast cancer in a frontline setting.”
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Neurocognitive problems may be present before chemotherapy in women with
breast cancer
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Women undergoing chemotherapy who experience cognitive problems, commonly referred to as
"chemo brain," displayed alterations in neurocognitive responses prior to undergoing treatment,
according to data presented at the 2012 CTRC-AACR San Antonio Breast Cancer Symposium.

Bernadine Cimprich, Ph.D., R.N., associate professor emerita at the University of Michigan School of
Nursing in Ann Arbor, and colleagues found that pretreatment neurocognitive compromise and fatigue
were key contributors to the cognitive effects often attributed to chemotherapy.

"For a long time, women undergoing treatment for breast cancer have reported cognitive problems
such as trouble thinking clearly, remembering things, and carrying out jobs and other responsibilities,
which we have attributed to chemotherapy or ‘chemo brain,” Cimprich said. "Research shows that
these problems do occur in some women during chemotherapy, but we still do not understand what the
underlying causes are."

Cimprich and her colleagues reasoned that the mental demand and stress of a breast cancer
diagnosis could play a role in these early cognitive problems. They tested neurocognitive responses
using functional magnetic resonance imaging (fMRI) on 28 women who received adjuvant
chemotherapy, 37 who received radiotherapy and 32 healthy controls. Before treatment and one month
after treatment, the participants performed a verbal working memory task with varying levels of
demand for cognitive control during fMRI scanning. They also provided self-reports of fatigue.

Women who underwent chemotherapy reported a significantly higher level of fatigue and performed
less accurately on the cognitive tests before treatment and one month after treatment. In addition,
greater fatigue correlated with poorer test performance and more cognitive problems reported over
time.

Brain imaging before treatment showed reduced function in regions needed to perform the task in both
patient groups when compared with controls, with more compromise seen in women awaiting
chemotherapy. Women who were less successful in recruiting the brain regions needed for the task
before treatment were more likely to suffer greater fatigue over time, regardless of treatment group.
"Our initial findings showed that the level of worry interfered with patients' ability to do a task," Cimprich
said. "The level of worry had a key role in the cognitive problems with these women before treatment,
and this worry was related to fatigue.”

Scores for cognitive testing from women who underwent radiation treatment fell between those of
women who underwent chemotherapy and those of the healthy women.

"Women faced with the decision to undergo chemotherapy should know that cognitive problems,
should they occur, may not always stem from chemotherapy,” Cimprich said. "Women should not avoid
accepting recommendations for lifesaving chemotherapy for fear of ‘chemo brain.™

Cimprich recommended existing interventions to combat stress after a breast cancer diagnosis,
including mindfulness intervention, psychological support, cognitive behavior interventions and
exercise.

"It might be possible to diminish worry and fatigue and maintain strong brain function during the course
of treatment using these interventions," Cimprich said.
The research was funded by the National Institutes of Health.
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