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Message from the Director
This newsletter marks a major milestone for the Center for Ethics in Science and Technology.
The Center has been addressing ethical challenges of science and technology in San Diego for 10
years. We’re now thinking about what we might do to commemorate this achievement. Your
ideas are welcome.
In the meantime, we just recently finished a collection of highly successful programs centered
around the themes of Siddhartha Mukherjee’s Emperor of All Maladies. This series was largely
possible because of the energy and expertise of co-chairs Mary Walshok (UCSD) and Ivor
Royston (Forward Ventures). Since the last newsletter, our programs covered (1) use of genomics
to better diagnose and treat cancer (Razelle Kurzrock, Dec. 2013), (2) use of genomics and
proteomics in designing optimal treatments for cancer (Patrick Soon-Shiong, Feb. 2014), (3)
many of the major themes of Emperor of All Maladies (Mukherjee, Feb. 2014), (4) communication
about challenges in dealing with the diagnosis, treatment, and recovery from cancer (Wayne
Beach and Deborah Mayer, Apr. 2014), (5) treating cancer with immunotherapy (Carl June, May
2014), and (6) ethical perspectives on the study and treatment of cancer (Rebecca Dresser, June
2014). The power and impact of these conversations are particularly apparent in the number of
views for our videos recorded on UCSD-TV. The average number of views is now in excess of
96,000 … per program!
We have only just scheduled an Exploring Ethics program for this year (“Preventing HIV by
Understanding Patterns of Transmission”, Feb. 4, 2015), but we were proud to help organize a
special symposium with the Reuben H. Fleet Science Center on the opening of a new exhibit
titled “Genome: Unlocking Life’s Code” (Oct. 2014). Joining several UCSD participants, the
keynote speaker was Eric Green, Director of the National Human Genome Research Institute.
Finally, I am delighted to announce that for the fourth year in a row, the Ethics Center served as
partner with the COSMOS program for high school students over the summer at UC San
Diego.
I hope you’ll enjoy reading this newsletter to catch up on all of the above activities. And as
always, I look forward to seeing you at future discussions about the ethical challenges raised by
science and technology.
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WINNING THE WAR AGAINST CANCER IN THE
GENOMICS ERA: IS IT ABOUT TIME?
December 4, 2013
RAZELLE KURZROCK, M.D.
Moderator: Charles Redfern, M.D.
Following October’s “Lessons from a One-Eyed
Surgeon” program presented by Clifton Leaf (see Fall
2013 newsletter), the second forum in the “Emperor of
All Maladies” series featured Dr. Razelle Kurzrock of
the UCSD Moore’s Cancer Center. Dr. Kurzrock
explored how cancer diagnosis and treatment might
improve cancer prognosis.
Kurzrock began by explaining that there is a
fundamental problem in the way cancer has been
diagnosed by organ of origin. She stated that doctors
are learning that lung cancer, for instance, is multiple
diseases, each defined by a different underlying
molecular genetic aberration. This explains why, in
terms of complete remission, cancer drugs often work
for a small subset of the population but not very well
Dr. Razelle Kurzrock
for most. Kurzrock compared this approach to using
insulin to cure pneumonia, which would leave us with the impression that “insulin is not a very effective drug and
pneumonia is very hard to treat.” In other words, it does not matter how amazing a particular cancer drug may be
if it is being given to the wrong patient.
Kurzrock has seen the positive outcomes of this approach in her own research. Her Phase 1 clinical trials program,
the largest in the world, used molecular profiling to match patients to a drug targeted for their specific genomic
variant. The matched patients, who had all been told previously that there was no therapy for their disease, had
response rates five times as high as patients who were not. In the past, if two patients had the same cancer doctors
would attempt to find the similarities between them, but Kurzrock asserts treatments need to be customized for
each patient based on a variety of variables such as their tolerance to drug treatment, genomics, as well as their
RNA and protein makeup. With advances in technology making gene sequencing faster and more cost effective
than ever, as well as supercomputers allowing for the integration of massive amounts of data, this paradigm shift is
not only possible but necessary.
This new approach faces challenges in the form of regulatory burdens, which seem to grow as technology
advances. Kurzrock notes that it has been very difficult to get even FDA approved drugs for testing when they are
not specified for a particular cancer. In the face of these administrative burdens, Kurzrock believes that the
Moore’s Cancer Center would benefit from a tumor board which would bring doctors together to discuss difficult
patients, not just on the basis of pathology, but in regard to molecular profiles and targeted treatment
recommendations. The next step would be to initiate a center for personalized cancer therapy so that advanced
molecular testing can be done for all patients. Kurzrock emphasized that this personalized therapy approach is not
just about cancer, but could revolutionize all of medicine.
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ARE WE ON THE PATH TO CURING CANCER IN THE
ERA OF GENOMICS AND PROTEOMICS?
February 5, 2014
PATRICK SOON-SHIONG, M.D.
Moderator: Razelle Kurzrock, M.D.
The third forum in the 2013-2014 “Emperor of All Maladies” series featured Dr. Patrick Soon-Shiong, who discussed how his multidisciplinary team at Nantworks aims to revolutionize how cancer
is diagnosed and treated.
Dr. Soon-Shiong asserted that one important transformation that
needs to occur is to build on developments made with the human
genome, but to not be distracted from the importance of proteins.
Since the Human Genome Project completed in 2000, many researchers focused their energies in measuring a single gene out of
the 22,000 in the human genome. For example, doctors are performing mastectomies and other irreversible procedures based on
a single gene. This is problematic considering that genes are only a
single factor in the growth of cancer. Genes are only the first step
Dr. Patrick Soon-Shiong
in a pathway from “DNA to RNA to protein.” Though we inherit
risks, we do not inherit cancer, and as such, what happens downstream at the protein level is vitally important to
achieving a greater understanding of cancer. Soon-Shiong believes that in the future we will think of cancer drugs
like antibiotics, such that we can measure a protein that is active or inactive in a cancer cell and determine whether that protein confers susceptibility or resistance to a particular cancer drug. Based on these principles, SoonShiong has been able to report an unprecedented 1 year survival for 84% of pancreatic metastatic cancer patients.
Though Soon-Shiong has observed promising results in personal experiences, he laments that unless a theory is
proven on a large scale, it is difficult to be adopted. In one case, Soon-Shiong sequenced the genome of a young
woman with cervical cancer. After six failed cycles of chemotherapy, she was on her death bed. He found that
human papillomavirus had inserted itself into her genome, causing downstream production of a protein which
drove her cancer and indicated that she needed a breast cancer drug to treat her cervical cancer. This was proof of
a new mechanism of causing cancer, but it also highlights the need to increase access to the appropriate FDA approved drugs, independent of the anatomical cancer diagnosis, and increase the affordability of these treatments.
Dr. Soon-Shiong believes that when developing a new technology there are three “buckets” that have to be considered: knowledge, delivery and payment. He is working to meet these challenges by creating a clinical system
that integrates massive amounts of data, using information on genomes as well as real time monitoring. The payment bucket may be the most difficult to overcome. Currently, there is an incentive to not give primary concern
to the health of the patient. Though we spend more money than any other country, in part because we don't truly
have patient centered care, we are still left with worse outcomes and without the technological developments necessary to make progress with cancer. Though many fear that developments in cancer technology will increase the
cost of healthcare, Dr. Soon-Shiong is confident that, in the long run, better outcomes with fewer side effects will
actually save money. With all of these developments, Dr. Soon-Shiong expects that cancer can become a manageable condition rather than a terminal illness.
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THE EMPEROR OF ALL MALADIES:
A BIOGRAPHY OF CANCER
February 25, 2014
SIDDHARTHA MUKHERJEE, M.D., Ph.D.
Moderator: Dean Nelson, Ph.D.
In one of the Ethics Center’s most anticipated events of
its 2014 Emperor of All Maladies series, Dr. Siddhartha
Mukherjee, author of the 2010 Pulitzer Prize winning
book and a leading cancer physician and researcher,
spoke to a full-capacity audience on the ethical
implications of cancer research and treatment and the
delicate dynamics of patient-physician relationships. The
talk was conducted in an interview format, with Dean
Nelson, founder and director of the journalism program
at Point Loma Nazarene University serving as the
moderator.
Dr. Mukherjee emphasized the importance of
understanding a cancer patient’s story and goals for
treatment. He contended that cancer has had an
enormous influence on our perceptions of morality,
achievement and ingenuity.

Dr. Siddhartha Mukherjee

“In the story of cancer is every story,” he said. Contemporary society would be incomplete without factoring in
the effects of cancer. Just as context is important on a macro level, it is just as essential to understand a patient’s
background and desire for retreatment before operating.
Mukherjee warned against performing cancer research without considering the human factors within the situation.
“It’s important to be cognizant of the limits of medicine,” he said.
Associated with the goals of the patient is the fears of the patient. Dr. Mukherjee implores his staff and other
doctors to understand a patient’s fear of the effects of cancer in order to properly investigate a person’s medical
needs.
“What is the fear here? Is the fear that you’ll lose your hair? Is the fear that you’ll lose your eyesight? That you’ll
lose your function, your autonomy?” Mukherjee said. “One of the goals in cancer medicine is to get to those fears.
Otherwise you’re just practicing in a vacuum.”
Dr. Mukherjee stressed that the reconciliation of goals to reality is one of the fundamental goals of medical ethics
and palliative care. In order to look at the microscopic aspects of cancer research, those in the medical field must
also focus on the broader picture of cancer in society. Cancer is everyone’s problem, he said.
Mukherjee concluded by suggesting that the ability to achieve medical advances in cancer research demands that
we as a community approach the subject with a sense of urgency, optimism, and energy.
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COMMUNICATING THROUGH THE CANCER:
CAN WE TALK?
April 2, 2014
WAYNE BEACH, DEBORAH MAYER
The fifth forum in the 2013-2014 “Emperor of All Maladies” series featured Dr. Wayne Beach, a professor in the
School of Communication at San Diego State University. During the program, Beach focused on conversations
regarding serious illnesses and how diseases like cancer cause discomfort and fear for many directly affected by
the disease. The forum’s second speaker, Deborah Mayer, an advanced practice oncology nurse , discussed how
different, yet mostly negative, connotations associated with the word “cancer” limits a person with cancer from
sharing his or her experiences, feelings, and questions during and after the process.
Dr. Beach argues that despite our society’s significant advances in technology, the
important issue that remains is communication. Lack of proper communication
prevents many from effectively responding to the challenges, hopes, and
uncertainties of cancer that patients face on a daily basis. He questions why the topic
is so difficult to discuss by looking closely at examples of how communication
occurs among patients, family, and health care providers.
The first few examples included audio recordings of
family conversations revealing bad news over the
phone which were then juxtaposed to a few scenes
from “When Cancer Calls,” a theatre production with
dialogue drawn from transcripts of real phone calls. He
noted that both examples clearly outline how delicate concerns are improperly
raised and responded to with references of hope and apologies before ending
quickly.
In addition, Dr. Beach addressed how the same news can be taken differently
depending on whether a person is a patient or a physician. Patients and doctors may
have different perceptions on what is considered good news. It is common for
patients to find themselves hoping for improvement only to be disappointed when discovered that their condition
is stable. Patients may have a negative connotation associated with the word “stable.” Dr. Beach emphasizes the
importance of assuring patients they should not necessarily worry if their condition is stable and continue to
emphasize the importance of a positive attitude.
Dr. Mayer elaborated on Dr. Beach’s featured communication issues in cancer care by extending the influences of
poor communication to cancer survivors who still have difficultly asking the questions behind their questions.
These may be questions that the patients refrains from asking out of fear or insecurities. Dr. Mayer stresses the
value of patient-centered care and patient self-management between visits.
Both speakers concluded their discussions by challenging the audience to really engage in conversations about
cancer that may feel difficult or uncomfortable. By doing so, Dr. Beach and Dr. Mayer hope that cancer will
become a more widely discussed topic in the near future.
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TARGETED IMMUNOTHERAPY TO REVOLUTIONIZE
CANCER TREATMENT
May 14, 2014
CARL JUNE, M.D.
Moderator: Garth Powis, D. Phil

Dr. Carl June

In May, Dr. Carl June spoke about the emergence of a
promising new form of cancer treatment, namely targeted
immunotherapy involving the use of a patient’s own T lymphocytes. Dr. Carl June, is the Richard W. Vague
Professor in Immunotherapy in the Department of Pathology and Laboratory Medicine and Director of
Translational Research at the Abramson Cancer Center at the University of Pennsylvania. He is also a professor
with the University of Pennsylvania in the immunotherapy department.
Dr. Carl June discussed the revolutionary form of targeted immunotherapy by sharing, “What we have learned
how to do is train the immune system to recognize and then kill tumor cells.” In this form of therapy, the
patient’s own T cells are genetically altered to have the ability to recognize tumor cells. Dr. Carl June shares that
through this therapy, each genetically modified cell has the ability to kill over 1,000 tumor cells.
One of the challenging aspects of developing new cancer treatments is the unpredictable nature of a patient’s
response. A promising story was shared about a recipient of this revolutionary cancer treatment. A young girl
named Emma facing a second recurrence of leukemia is shown during a video receiving targeted immunotherapy
T cell treatment. Although Emma faced challenges with treatment initially, today she is in remission and living a
healthy life.
With many patients, the immune system fails when faced with cancer. Dr. Carl June believes targeted
immunotherapy can rewire the immune system response to ultimately attack cancer instead of falling victim to it.
The basic approach for engineered T cell therapy is the patient donates their own T cells that are then
manufactured in a laboratory to convert into a tool to improve the immune system. The cells are then given to the
patient through a T cell transfusion. Dr. Carl June shares that it is different from other blood transfusion therapies
because T cells are specific to an individual so there is no identical match. This requires the patient to be their
own donor. This approach, as Dr. Carl June describes, is “The ultimate form of a personalized therapy.”
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ETHICISTS CONFRONT CANCER: WHEN THE
PROFESSIONAL BECOMES PERSONAL
June 4, 2014
REBECCA DRESSER
Rebecca Dresser was the final speaker in the “Overthrowing the
Emperor of All Maladies” series. Dresser is the Daniel Noyes
Kirby Professor of Law and Professor of Ethics in Medicine at
Washington University in St. Louis. However, Dresses admits that
despite her vast knowledge of cancer, nothing had prepared her for
the experience of being an oral cancer patient.
Dresser shared her story, along with other cancer patients’ stories,
in great detail to focus on the topic of truth telling in medicine. As
a patient, she realized that there was a lack of guidance from the
doctor with regards to deciding which treatment plan to pursue.
Dresser shared that some doctors do not disclose all options
available to patients or make clear what they feel is their best
option. Dresser faced doctors who lacked sensitivity when
discussing this critical decision.
For example, one of her stories narrated how a family practitioner
failed to mention his patient had cancer. The family found out
abruptly in the emergency room through another doctor also
Rebecca Dresser
lacking sensitivity. Both doctors justified their actions by stating
they were unsure of how to break the news to the patient.
Appalled, Dresser stressed the importance of balancing humane feelings with the truth. She asserted that truth
telling must not be ignorant because the already terrifying truth will become an unavoidable truth.
Dresser wished that there was more reassurance from doctors on what they would do for her and how she and
the doctor could have effectively worked as a team to face the challenges together. During such a vital chapter
in a patient’s life, there should be a doctor available to comfort patients and calmly explain the circumstances.
Truth telling in medicine is challenging but coping with the truth is much more frightening as a patient. If done
incorrectly, the truth can inflict a new and terrifying reality among patients, families, and friends. Dresser
believes that patients need help handling and accepting the truth. Part of this should involve a partnership with
clinicians to discuss how to convey the truth to family and friends. Sharing the news with loved ones is an
emotionally charged challenge for patients. Guidance from experienced clinicians on this topic could prove
extremely valuable to patients and help alleviate stress. She concludes with a reminder that truth telling is
complicated. Improving communication when sharing the truth, sometimes the difficult truth, is something that
both patients and doctors may benefit from.
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Interview with David Higgins, Ph.D.
Member, Executive Committee, Center for Ethics in Science and Technology

About David Higgins, Ph.D.:
Higgins has held positions at Invitrogen, Chiron, Idun Pharmaceuticals, and most
recently, he was Executive VP for Business Development and Head of US Operations
for BioMedica, Inc., a UK-based gene therapy company. Higgins has served as Adjunct
Associate Professor of Biology at SDSU and as an Instructor in the biotech technician
training program at City College. Higgins was recently appointed as Patient Advocate
for Parkinson’s disease to California’s Stem Cell Agency Board. He is the California
Assistant State Director with the Parkinson’s Action Network and serves as the
President of the Board of Directors of the Parkinson’s Association in SD. He is a
Scientific Advisor for iDiverse, a SD biotech company, serves on the steering committee
of the MLK All People's Breakfast, and is the President of the Board of Directors of the
ACLU of San Diego and Imperial Counties. Higgins earned his Ph.D. in molecular
biology and genetics from the University of Rochester followed by a postdoctoral
fellowship at the National Cancer Institute.

Q: How and why did you become involved with the Ethics Center?
A: The Center provides a service to the community, a forum for sharing science and all its potential with the
public. It creates an opportunity to “teach,” providing a 2-way forum between scientists and the public.
Q: What do you think is the Center's most important achievement to date?
A: Bringing the public into the science “circle” allowing access, contact, 2-way interaction with the science/
medical/technology community. Elevating the very notion of ethics in technical fields in the public’s awareness
to something that is not only OK, but that should be an expected conversation for us to have.
Q: What science and technology ethical issues have special traction in San Diego?
Privacy issues concern all of us: medicine, surveillance and personal security, communication, transportation.
Specifically in SD, international border security and anti-terrorism challenge the intersection of public safety
and civil rights. We are capable technically of far more than we should be engaged in morally.
Q: Is it important for scientists to participate in discussions like those convened by the Ethics Center?
Extremely important. Many scientists believe that “science” or “truth” is independent of questions of morality.
That’s an understandable point of view, but not a very useful one. There’s no practical differentiation between
the “pursuit of knowledge” and its use or misuse. Scientists need to be connected to the mores of society and
one way to help do that is by these interactions.
Q: Is it important for non-scientists to participate in discussions like those convened by the Ethics
Center?
Also extremely important. Just as important as participation by scientists. One can’t begin to understand the
ethical implications of science and technology unless you have some fundamental understanding of the
underlying principles and potential applications of the science and technology. And probably most importantly,
unanticipated applications of technology completely outside of their original context. Who would have
predicted that Watson and Crick’s elucidation of the structure of DNA would ultimately lead to personal
medical information with monumental privacy issues? Or how NASA’s moon project would lead to Facebook
and a concern for cybersecurity?
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EDUCATIONAL PARTNERSHIP:
COSMOS ETHICS IN SCIENCE AWARDS 2014
In collaboration with the California State Summer School for Mathematics and Science (COSMOS) for high school students, the Ethics Center hosted its fourth annual COSMOS Ethics in Science Essay Contest.
This year, it awarded four grand prize winners for their excellent analyses of ethics in science and technology research.
1st place: Shannon Hwang (Concordia International School, Shanghai, China)
"The Problem of Profit: Ethics of Moneymaking through Tissue Engineering"
2nd place: Akua McLeod (The Webb Schools, Upland, CA)
"The Impact of Biofuels on Human Rights"
3rd place: (tied)
Yu-Jane Chen (Troy High School, Fullerton, CA)
"Geoengineering and Stratospheric Sulfate Aerosols: The Ethical Issues"
Leora Mazumdar (Oak Ridge High School, El Dorado Hills, CA
"The Importance of Childhood Vaccinations"

Yu-Jane Chen, Leora Mazumdar, Akua McLeod, and
Shannon Hwang

COSMOS leaders Becky Hames and Charles Tu, and Ethics Center
executive committee members, David Higgins and Michael Kalichman.

ETHICS CENTER IN THE NEWS
“Fighting cancer with modified ‘killer’ T cells” (May 11, 2014)
Carl June’s groundbreaking cancer research examined in the San Diego Union-Tribune
Leading up to the May Ethics Center seminar, the success in Carl June’s research to fight leukemia
received widespread media coverage.
“Cancer researcher describes breakthrough” (May 14, 2014)
Carl June presentation featured in San Diego Union-Tribune
Dr. Carl June’s presentation on May 14 at the La Jolla Playhouse on cancer therapy using the patients’ own genetically engineered immune cells drew an audience of over 500.
“When cancer really hits home” (June 4, 2014)
Rebecca Dresser event covered in the San Diego Union-Tribune
The June seminar featuring Rebecca Dresser, Professor of Law and Ethics in Medicine at Washington University in St. Louis., addressed the professional and private aspects of cancer.
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Human Genome Symposium and Exhibit Summary
October 21, 2014, Reuben H. Fleet Science Center, San Diego, CA
On Tuesday, October 21st, the Reuben H. Fleet Science Center hosted
the Human Genome Physician Symposium and Exhibit. During this
event, three distinguished physicians, Dr. Eric Green, Razelle Kurzrock, MD and Gary Firestein, MD, discussed our understanding of
the human genome, its application to clinical practice and where human genomics, as it relates to health and medicine, is headed.
Dr. Green, director of the National Human Genome Research Institute, discussed his experience at the Institute and observed
“...incredible opportunities on the near horizon for beginning to use
Image courtesy of the Reuben H. Fleet Science Center what we have learned about our blueprint for now changing how we
practice medicine.” He described an emerging medical discipline that incorporates an individual’s genomic information into their clinical care. Although it will be perhaps 10-15 years before this is common practice, Dr. Green believes it will be possible because of a collective effort across the medical and science community.
Dr. Kurzrock, Chief of the Division of Hematology and Oncology at Moores Cancer Center, spoke next about the
paradigm shift that occurs as clinicians integrate genomics. Kurzrock discussed the necessary changes to occur within
the current models for clinical research and practice. She also shared the components of a new personalized cancer
therapy center at Moores Cancer Center. With San Diego as one of the major biotech startup hubs in the country,
accessibility to a supercomputer and institutions like the Salk Institute, the Scripps Research Institute and SanfordBurnham Medical Research Institute nearby, Kurzrock feels San Diego is well equipped to face the complicated bioinformatics aspect of human genomic sequencing.
Lastly, Dr. Firestein, Director of the Clinical and Translational Research Institute at UC San Diego, spoke about the
challenges of integrating genomic information with the many other non-genetic factors that are important to disease
detection and treatment. He noted that one of the most promising areas for progress is cancer. Firestein discussed
various factors that will make personalized therapy a challenge and emphasized the importance of early detection
since cancers become increasingly complicated as they become more advanced: “This is one of the critical reasons
why treating cancer in the earlier stages will be one of the most essential components to personalizing therapy based
on genomics….”
The event was attended by practicing physicians as well as members of the public. Attendees also enjoyed a viewing
of the traveling exhibit called “Unlocking Life’s Code.” This exhibit was developed two years ago by the National
Human Genome Research Institute, in partnership with the Smithsonian’s National Museum of Natural History, to
commemorate two significant scientific anniversaries: 2013 marked 60 years since Watson and Crick’s DNA-double
helix report as well as ten years since the Human Genome Project, a mapping and sequencing of the entire human
genome, was completed. The symposium gave the public and practicing physicians an opportunity to further their
understanding of the human genome and glimpse the clinical opportunities and challenges arising from the fascinating discoveries in genomic science.
The Reuben H. Fleet Science Center featured the exhibit, “Unlocking Life’s Code,” until January 4, 2015. It was the
first destination for the traveling exhibit, which has already reached more than 2.3 million visitors at the National
Museum of Natural History. For more information, visit http://unlockinglifescode.org/traveling-exhibit and
http://www.rhfleet.org/exhibitions/genome-unlocking-lifes-code.

