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A NEW FRONTIER IN MEDICINE

Imagine taking a cell from your body, using it to

grow new heart muscle cells in the laboratory, and
transplanting those cells back into your body to repair
heart disease. Or making new insulin-producing cells
for people with type 1 diabetes, so that they no
longer need injections.

Those dreams are still years away from being
achieved, and maybe will never be. But as scientists
unlock the astonishing power of stem cells they are
now a real possibility.

While the potentiol health benefits ore
great, stem célls ore complicoted

QATAR AIMS TO BECOME A PREMIERE CENTRE
FOR STEM-CELL SCIENCE.

Qatar is establishing initiatives that range from
fundamental research at Qatar Foundation, to storing
babies’ umbilical-cord blood at Virgin Health Bank.

While the potential health benefits are great, stem
cells are complicated, and there are important
questions that we will encounter in our everyday lives.

Should | bank my child's cord blood? Should | allow
my stem cells to be used for research? Is stem-cell
research compatible with my religion?

To make decisions like these we need to understand
what stem cells are, and how our choices affect our
families and the community around us.

This booklet introduces the science of stem cells,

outlines Qatar's initiatives, and explores some
of the issues that most often arise.

'

7



THE POWER TO REGENERATE

Stem cells have the unique and powerful property that
when they divide, each new cell can either be another

stem cell or it can turn into a specialised cell such as a

muscle, blood or brain cell.

There are two main kinds of stem cells: those found in
embryos and those in adults. Embryonic stem cells can
develop into any of the 200 kinds of specialised cells
in our bodies, and give rise to our early growth.

Adults also have stem cells, but they can turn into only
a limited variety of specialised cells. They generate
cells that need to be constantly replenished, such as
the blood system and gut lining.

This power to generate other cells raises the hope
that stem cells can be used therapeutically: to grow
replacement cells for those damaged by disease, injury
or birth defect.

In fact stem-cell therapy is not new. There are already
over 80 stem-cell treatments in use, most of which
are transplants of adult tissue. Leukemia, for example,
has been treated by transplanting stem-cell rich bone
marrow since the 1960s.

What is new is the prospect of controlling the growth
and specialisation of stem cells. This could lead to
treatments for some of today's most common and
difficult illnesses such as diabetes, heart disease and
cancer.

Another attraction of stem cells is that they could
avoid the problem of finding “matched” tissue donors.
[T we could use our own cells to generate new tissue,
it would not be rejected by our immune system.

Scientists have made astonishing progress in
understanding stem cells but much work is still
needed to bring the benefits to patients. Further
basic, translational and clinical research is required

to better understand how to tailor and use stem cells,
whether adult or embryonic, for real-waorld therapies.

The power to regenerote cells “
roises hopes thot stem cells
con be used theropeuticoly

_7



NEXT-GENERATION THERAPIES

Stem cells open the door to new medical treatments
based on the regeneration of damaged tissue.

They are still in the experimental stage and face
technical challenges that may take years to overcome.
Proposed therapies include:

Diabetes. The pancreas of someone with type
1 diabetes has too few beta cells, which make
the insulin that regulates blood sugar. Scientists
have succeeded in "reprogramming” embryonic
stem cells into beta cells in the lab. This raises
hope for restoring beta cells in the pancreas and
doing away with insulin injections.

Heart disease: In cardiac surgery, injecting
stem cells into patients’ hearts has been found
to help grow new capillaries and improve heart
function. Cardiovascular disease is the largest
cause of death in the US and other countries,
so stem-cell heart therapies could be of
enormous benefit to public health.

Spinal injury: In animals with spinal-cord injury,
injecting their stem cells into the injury site was
shown to help the animals regain movement.

In the US. a clinical trial using human embryonic
stem cells to treat spinal injuries in people is pending.

Cancer drugs: Stem cells are helping scientists to
develop drugs that fight cancer. Cancer is essentially a
problem of abnormal cell generation, and researchers
use stem cells in the Iab to study the effect of new
drugs on cell development.

Scientists hove reprogrommed [}
stem cells into insulin—producing
cells in the lob
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The 2007 Nobel Laureate in Medicine,
Sir Martin Evans, lecturing on stem cell discove
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Weill-Cornell Medical College in Qatar,
Education City

QATAR: EMERGING RESEARCH LEADER

Stem cell science is not confined to the lab; it also
spans other sectors like education, regulation and
healthcare, Qatar is establishing a comprehensive

set of initiatives that forms an attractive environment
for stem cell science:

Qatar Foundation has chosen stem cells as a focus
for its biomedical research strategy. The Research
Division coordinates and develops research by the
foundation and its member institutes.

Qatar Foundation promotes research in
four ways:

 Supporting the infrastructure and operations of its
member institutes, such as the stem-cell lab of Weill
Cornell Medical College in Qatar.

» Sponsoring projects by international institutes,
for example a partnership with the James A. Baker
Il Insitute of Rice University to develop stem-cell
policies and research codes for Education City

e Establishing its own research centres at Education
City, including a planned biomedical science institute
with a stem-cell unit.

* Supporting the clinical research network in Qatar
for example, the public communication for clinical
trials of stem cell therapies at SIDRA and related
research labs.

Weill Cornell Medical College in Qatar, 2 member
of Qatar Foundation since - opened a stem-cell
research lab in 2008,

The labis initially focusing on cancer. It is studying
the effect of the "microenvironment” on stem cells
and tumour cells, in particular the triggers that cause
stem cells to specialise and tumours to metastasise.

The lab currently works with imported human adult
and embryonic stem cells “in the dish’, i.e. it is not
conducting studies with animals or people. However
it works closely with Hamad Medical Corporation to
compare its results to the real world.

In the future WCMC-Q may also investigate birth
defects, in which stem cells from the local population
could be studied in the lab to see how they grow and
develop. It also plans to create a stem cell derivation
unit, the first in the region, to obtain embryonic

stem cell lines and induce other cells to take on

their properties. By studying cells from local donors,
itis hoped that research results will be especially
applicable to Arab populations.



The James A. Baker Il Institute for Public Policy,
in a partnership with Qatar Foundation, is connecting
Qatar's stem cell research with science and health
policy at an international level. One of its first steps
was to establish an advisory panel of experts in

the ethics, science and policy of stem cells. The
collaboration will lead to a major international
conference on stem cells in Qatarin 2011.

There will also be opportunities for students and
scholars from Qatar to benefit from a fellowship
program with the James A. Baker Il Insitute of Rice
University to gain worldwide experience in stem-cell
policy and research.

Sidra Medical and Research Center is an
academic medical institute established by Qatar
Foundation with healthcare, teaching and
research roles.

Sidra will openin 2012 and is currently developing its
research agenda. The scope of stem-cell research has
not yet been finalised, however as a research hospital
Sidra is a likely setting for clinical trials of stem-cell
therapies that may be undertaken in Qatar,

Hamad Medical Corporation is the primary
provider of public health services in Qatar and
operates its largest hospital. HMC also conducts
medical research.

HMC could potentially participate in clinical trials
of stem-cell therapies in the future.

The Supreme Council of Health, in consultation
with doctors, ethicists and religious scholars, is
drafting regulations for medical research and
treatment in Qatar.

The regulations will provide guidance on how stem-
cell research and clinical trials are ethically conducted,
and the rights of people that choose to participate.

A common principle is that patients must give their
"informed consent” before they are enrolled in trials,
or their donated tissue used for research.

CORD BLOOD RICH IN POTENTIAL

The first time that many Qatar families may
encounter stem cells is the ability to store their
babies’ umbilical-cord blood.

Cord blood, rich in stem cells, is receiving much
attention from clinical researchers. It is already
used to treat blood and immune-system diseases
like leukemia and thalassemia, and is a promising
source for future therapies.

Further, it is easier to match transplant recipients with
cord blood than with bone marrow or circulating blood,
so national cord-blood banks can be a valuable public
health asset.

At the moment there are no significant sources of
cord blood (or bone marrow) to treat Arab populations
anywhere in the world. And because the Arab
population is more homogeneous than many others,
such a bank would be even more useful because of
the greater chance of a donor match.

Another reason for storing cord blood is that scientists
are working on ways of regenerating tissue using an
individual's own stem cells. Storing a baby's cord blood
offers an "insurance policy” in case such therapies are
developed and needed in the future.

Virgin Health Bank (VHB) is establishing a cord-blood
bank in Doha that aims to achieve the best of public
and private models. It would allocate a portion of each
blood sample to the public health system, and hold
the rest privately so that an individual could retrieve
his or her sample if necessary.

\/HB, a partnership with Qatar Science & Technology
Park, has already started collecting cord blood from
Qatar births on a private basis and storing them at its
certified UK facility. It is currently building a cryogenic
storage facility in Doha.

Qatar's health authorities and VHB are considering the
mechanism of a public cord-blood bank, which would
ultimately determine the choices and services offered
to Qatar parents.



ETHICS EXPLORED

Human embryonic stem cells (hESCs) are an important
tool for medical research.

hESCs can generate any of the 200 types of
specialised cells in the body, whereas adult stem cells
(including those from cord blood) usually only generate
cells related to a specific organ. While this distinction
has blurred with scientific advances, hESCs are still
regarded as the most versatile cells and scientists call
them the “gold standard”.

hESCs are obtained from an embryo 5-6 days after
fertilisation, when it consists of around 50-150 cells.
hESCs are typically obtained from left-over embryos
that were created in the test tube from in vitro
fertilisation (I\VF) programs, with the consent of the
participants. The embryos were no longer required
for the [VF program and would have been discarded.
Stem cells are never obtained from the womb.

Scientists work with hESCs “lines’, which are stable
cell populations maintained and cultured in the lab,
sometimes over several years. An embryo is destroyed
only when a new stem-cell line is created, not every
time a scientist needs cells.

Because creating a stem-cell line consumes an embryo,
the use of hESCs has been reviewed worldwide by
regulators, ethicists and religious scholars.

The most common position, adopted by more than twenty
countries, has been to allow hESCs to be obtained from
left-over IVF embryos and used for research.

Around 10 countries have taken a more conservative
stance and banned hESCs from being procured. 15
have taken a more liberal stance and allowed embryos
0 be created expressly for research use.

Humon embr yonic. stem cells
ore on importont tool for
medicol reseorch.
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Dr. Herbert Gottweis from University of VieRRalecturingion the Ethic
Policy of Stem Cell Research in the.ZOOE_),Qaltar Stem Cell Workshop




SHARIA PROVIDES CERTAINTY

Obtaining hESCs has generally been deemed
permissible by Sharia law. In 2003 a fatwa was
issued in Saudi Arabia permitting stem cells to be
obtained from left-over IVF embryos and used for
research - the “middle road" position - although
currently the country only conducts research

with adult stem cells.

A meeting of senior Islamic scholars from Arab
countries was convened in October 2009 to consider
the latest stem-cell science. It was agreed that
stem-cell research using hESCs is permitted by Islam
provided certain ethical norms are adhered to.

The complete recommendations are included in the
current booklet and may be accessed through
www.qf-research-division.org/stemcell.

The result of that meeting will be taken into account
by Qatar's health bodies, which are preparing
guidelines for medical research with the participation
of local religious authorities.




TELL ME MORE

Through cord-blood banking, research programs and
matters of conscience, stem-cell science will touch
the lives of many people in Qatar.

This booklet has provided a brief introduction to
stem cells and the decisions we may be asked to
make. Good decisions are informed decisions.
For further guidance:

e Put questions and comments to Qatar scientists,
health officials and Islamic scholars at the
online forum URL:
www.qf-research-division.org/stemcell

e Access our website at
www.qf-research-division.org/stemcell
to obtain information on the recent Public Forum on
Stem cell Science Policy that was held in spring 2010.

Good decisions owe
informed decisions

7

* Visit the websites of the organisations involved
in stem cell research in Qatar:

Qatar Foundation
www.af.org.qa

Supreme Council of Health
www.nha.org.qa

Weill Cornell Medical College in Qatar
www gatar-weill.cornell.edu

Sidra Medical and Research Center
www sidra.org

James A. Baker lll Institute for Public Policy
www.bakerinstitute.org

Virgin Health Bank
www virginhealthbank.com

www.qf-research-division.org
research-info@qf.org.qa

+974 4540495

© Copyright 2010 Qatar Foundation
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