M easuring the Effect of Therapy for
Chronic Myeloid Leukemia

About Chronic Myel oid Leukeni a
Chronic nyeloid | eukem a (CM)
is a hematol ogi c stem cel |

di sorder characterized by the
presence of an abnormality

call ed the Phil adel phia (Ph)
chronosone. The Ph chronmosone is
created by an exchange of parts
bet ween two chronpbsomes. A

det ached portion of chronobsone 9
shifts to chronbsone 22, and a
section of chronobsone 22 shifts
to chrompbsone 9 in a phenonenon
known as "translocation." The
shortened chronosone 22 is
referred to as the Phil adel phia
chronosone.
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Figure 1: Formation of the Ph
chronosomne

The Ph chronpbsone produces an
abnormal enzyne, known as Bcr-
Abl tyrosine kinase, responsible
for bl ocking the signal that
tells the body to stop producing
white bl ood cells.

Di agnosi s of CML

The Ph chronosone is detected in
approxi mately 95% of patients
with CML and is the hall mark of
the disease. At the tinme of

di agnosis, CM. patients
typically have a significantly
el evated white blood cell count.

A Primary Coal of Therapy: The
El i m nati on of the Ph Chronosone
As CM. is caused by a genetic
abnormality, the Ph chronosone,
elimnation of this chronosone
is a primary goal of therapy.
This is considered a conplete
cytogenetic response (CCR). A
di rect associati on between
cytogenetic response and

prol onged survival has been
denonstrated for various CM
therapies. Controlling the
signs and synptons of CM.,
reduci ng the nunber of white
cells and preventing the
progression of CM. to the

term nal phases are other

i mportant treatnent objectives.

The efficacy of CML treatnent is
nmeasured by two standard
criteria: hematol ogi c response
and cytogenetic response.

Hemat ol ogi ¢ Response

A conpl ete hematol ogi c response
refers to the nornmalization of
bl ood counts, lasting for at

| east four weeks, effectively
identifying the degree to which
the nost apparent abnormality in
CM. (i.e., proliferation of
white blood cells) is
controlled. During a
hemat ol ogi ¢ response, the Ph
chronosone positive (Ph+) cells
may still be present.

Cyt ogeneti ¢ Response

A cytogenetic response,
traditionally regarded by
researchers as conpelling

evi dence that a particular
treatnment is effective, is the
di sappearance or reduction of

t he nunber Ph+ cells detectable
by standard | ab nethods. This
is an indicator of the degree to
whi ch the underlying cause of
the disease itself is
controll ed.
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Figure 2: Hematol ogic vs.
Cyt ogeneti c Responses

Mol ecul ar Response

For patients who have achieved
CCR, nore sensitive neasurenent
of m nimal residual disease may
be desired. There is a

rel atively new techni que, called
Pol ymer ase Chain Reaction (PCR),
whi ch neasures the | evel of Bcr-
Abl transcripts at a nol ecul ar

| evel . Achi evenent of a

nol ecul ar response (near absence
of disease by this nore
sensitive assay) mmy represent a
possi bl e new t herapeutic
benchmark in the future.




