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The origins of cancer: multiple myeloma begins in white blood cells in the bone marrow.

llm\n;lmultiple lines of attack

Researchers are developing new weapons to fight a deadly form of blood cancer.

BY DUNCAN GRAHAM-ROWE

ultiple myeloma is a cancer of the
Mb]ood that is both rare and deadly.

Each year in the United States alone
there are around 20,000 new cases, and just over
half that number die of the disease. But in the
past few years, new drugs and the availability
of stem-cell therapy seem to have set multiple
myeloma on a different course: the survival rate
from the disease has increased faster than that
of any other form of cancer. For some people,
multiple myeloma is changing from an immi-
nent death sentence to a chronic disease that can
be managed for many years.

Myelomas are malignant plasma cells. Nor-
mally these white blood cells play an important
role in the immune system, producing antibod-
ies that help fight off infections and disease.
Plasma cells are generated in the bone mar-
row, and when they become cancerous their

unfettered growth creates lesions within the
bone. The presence of more than one lesion is
known as multiple myeloma.

Once formed, these lesions often crowd out
healthy plasma cells, interfering with the pro-
duction of other types of blood cell as well as
those involved in regenerating the bone and
keeping it strong. As a result, patients often have
low blood counts and develop weak bones that
are easily broken. Cancerous plasma cells con-
tinue to produce antibodies, but because these
immunoglobulin proteins are abnormal and
monoclonal (identical copies of each other), they
offer no protection against infections. Instead,
these so-called M proteins can damage the
kidney. The main symptoms of multiple mye-
loma are often referred to as CRAB, for elevated
calcium (caused by the destruction of bone),
renal failure, anaemia and bone lesions.

Although it is the second most common form
of blood cancer (after the group of diseases
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lumped together as non-Hodgkins lymphoma),
multiple myeloma is still rare. Global incidence
ranges from just 1 in 100,000 people in China to
41in 100,000 in developed countries. The disease
is more common among men than women, and
is roughly twice as prevalent in African Ameri-
cans as in Caucasian Americans. But by far the
biggest risk factor is age — the vast majority of
patients are more than 60 years old, and only 2%
are younger than 40.

Until the late 1990, life expectancy with multi-
ple myeloma using the best available treatments,
such as melphalan and prednisone, was just
three to four years. But the availability of stem-
cell transplants and the introduction of lena-
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MULTIPLE MYELOMA HOTSPOTS

Men and those of African ancestry are hit the hardest.

USA

Multiple myeloma
prevalence among
black people in the
United States is
8.4 for men and
6.4 for women,
compared with 4.3
for white men and
2.6 for white
women.

USA(WHITE)
43
2.6

USA(BLACK)
8.4
6.4

COSTARICA

 f—

CALI, COLOMBIA
3.1

20 SAQ PAULO
BRAZIL

‘313

HAMBURG

GERMANY

hlE(Nl]l]N
3.7
21

39 ’

2.6

MULTIPLE MYELOMA RTINS

ST. PETERSBURG
RUSSIA

18
WARSAW ? 1.5
POLAND

SEOUL
e Southone
18 .
PORTO ISRAEL : 1
PORTUGAL 42 13 q
20 32
1.2

NGHAI
NA

om==
or

Y ==

=

=

© =t cocn

==

==

MANILA
PHILIPPINES
0.7

11

ZIMBABWE
Along with the Philippines, it

is unusual in having a higher
prevalence in women (4.0)

HARARE
ZIMBABWE
3.0

40

’ Men . Women

as Velcade by Millennium Pharmaceuticals in
Cambridge, Massachusetts) has since doubled
life expectancy to 7-8 years. Although the
response to these new drugs is positive, stud-
ies show that once patients relapse, the cancer
becomes resistant to the drugs.

TAILORED TREATMENT

Multiple myeloma follows a predictable progres-
sion. It begins as a precursor condition known
as monoclonal gammopathy of undetermined
significance (MGUS). Characterized by an
excess of M proteins, MGUS is not normally
harmful to the health — people generally don't
even know they have it and exhibit no symptoms
of disease. But every year 1% of MGUS patients
go on to develop multiple myeloma, and every
case of multiple myeloma is thought to have

HOW FAR ALONG?

Multiple myeloma has three distinct stages.
MGUS

+ Serum paraprotein
<30gl?

and

« Clonal plasma cells <10%
on bone-marrow biopsy

and

* No myeloma-related
organ or tissue
impairment.

Smouldering myeloma

» Serum paraprotein
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and/or

« Clonal plasma cells
>10% on bone-marrow
biopsy

and

* No myeloma-related
organ or tissue
impairment.
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started as MGUS. “Currently there is no good
way of identifying which patients with MGUS
will develop multiple myeloma,” says Louise
Perkins, chief scientific officer of the Multiple
Myeloma Research Foundation (MMREF) in
Norwalk, Connecticut.

What is now known, however, is that specific
chromosomal translocations — where parts of
one chromosome break off and attach to another
— occur in myeloma cells. The sequencing of 38
genomes of multiple myeloma tumours earlier
this year' led to certain genetic mutations being
shown to play a major role in the pathogenesis
of myelomas. These mutations alter important
genetic pathways, including one known as
NEF-«B, which controls the transcription of DNA.

The predictive power of genetics is limited,
however. There is little overlap in the genetic

Symptomatic myeloma

« Clonal plasma cells >10% on bone-marrow
biopsy or (in any quantity) in a biopsy from
other tissues

» A monoclonal protein (paraprotein) in either
serum or urine

* Evidence of end-organ damage:
hypercalcemia (corrected calcium
>2.75 mmol I); renal insufficiency; anaemia
(haemoglobin <10 g dI™%); bone lesions
(lytic lesions or osteoporosis with
compression fractures).
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signatures, says Perkins, and not everyone
shares the same translocations. The transloca-
tion t(4;14), for example, which when found
with other genomic aberrations is an important
predictor of survival, occurs in only 15% of
patients, she says. Many researchers believe
that multiple myeloma is best tackled by ‘per-
sonalized medicine, a much-touted approach
where treatments are tailored to an individual’s
genetic make-up. A genomic initiative is already
underway, spearheaded by the MMRF in part-
nership with the Broad Institute in Cambridge,
Massachusetts, and the Translational Genomics
Research Institute in Phoenix, Arizona.

“A fair bit of high-level genetic categorization
has been done,” says Perkins. But one task still
facing researchers, she says, is to find molecular
markers that can help predict new therapeutic
drugs. A central tissue bank has already been
set up, and more than US$12 million has been
poured into genetic profiling and ‘deep’ sequenc-
ing research, and to create an open portal as a
resource for researchers to use. The hope is that
accelerating research into this disease will ulti-
mately lead to personalized treatment — and
much better outcomes for patients. m

Duncan Graham-Rowe is a science writer
based in Brighton, UK.
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