WHAT IS PH+ ALL?
Leukemia is a blood cancer that forms in certain cells in a person's bone marrow. Acute lymphoblastic leukemia (ALL) results
from an injury to a stem cell in the bone marrow. This injured cell becomes a leukemic cell and begins multiplying uncontrollably.
These early cells are called lymphoblasts, and they block the production of normal, healthy blood cells.1
There are several ALL subtypes, including Philadelphia chromosome-positive acute lymphoblastic leukemia (Ph+ ALL).1 Ph+ ALL
is a rare subtype of leukemia characterized by the abnormal formation of the Philadelphia chromosome, which occurs when
pieces of chromosomes 9 and 22 switch with each other. This forms a longer chromosome 9 and a shorter chromosome 22,
which leads to the development of the BCR-ABL gene.2-3 The BCR-ABL gene creates an abnormal protein that allows for
leukemia cell growth. 2
Ph+ ALL is a fast progressing and aggressive disease, and the long-term prognosis is poor. Individuals with Ph+ ALL typically
have a worse prognosis than those with other subtypes of ALL.3-5

PREVALENCE

RISK FACTORS

Ph+ ALL accounts for:

People are generally not born with ALL and it has not
been proven to be hereditary.1 However, there are certain
risk factors associated with developing ALL, including:

25% of adults diagnosed with ALL

Radiation
Exposure to high-dose radiation, exposure to
chemotherapy or radiotherapy and certain
genetic disorders increase a person’s risk.1

and 3% of children diagnosed with ALL.6

Age
ALL incidence rises with age, occurring in 50%
of ALL patients older than 70 years.1
Gender and race
ALL is more common in males than females,
and more common in Hispanics and whites
compared to African Americans.1,8

In the United States, more than 1,500 people are diagnosed
with Ph+ ALL each year.6-7

SIGNS AND SYMPTOMS9,10
The amount of lymphoblasts can cause a shortage of red blood cells, white blood cells and platelets, which may result in the
following signs and symptoms:

Fatigue

Weakness

Dizziness

Shortness of
breath

Pale skin

Frequent
infections

Bruising
easily

Bleeding

DIAGNOSIS
Following the onset of symptoms, diagnosis of ALL is usually determined through blood and bone
marrow tests. Genetic tests may also be conducted to examine chromosomes or genes to ﬁnd
abnormal changes and genetic mutations. Diagnosis is then conﬁrmed by ﬁnding an abnormal number
of lymphoblasts in the bone marrow samples.11

To tailor treatment for ALL, doctors will identify the ALL subtype using follow-up tests including
chromosome testing.11 Doctors use results from chromosome testing to look for abnormalities in
certain genes and chromosomes, including identifying the presence of the Philadelphia chromosome to
conﬁrm a diagnosis of Ph+ ALL and evaluate treatment options.11

TREATMENT
It is important that patients who are diagnosed with Ph+ ALL receive treatment as soon as possible after diagnosis.12

TKIs are not currently approved for newly
diagnosed Ph+ ALL patients. Data from clinical trials
show TKIs are eﬀective in improving outcomes for
patients.3 TKIs work by stopping the BCR-ABL
protein’s ability to make leukemia cells grow,
speciﬁcally targeting the genetic abnormality of
Ph+ ALL in a way chemotherapy cannot.15 However,
BCR-ABL mutations can impact treatment
response to TKIs, making patients resistant to TKIs.
Earlier incorporation of TKIs in treatment may help
prevent the development of BCR-ABL mutations in
patients with Ph+ ALL.16-18

Stem cell transplantation (SCT) has been
preferred as a treatment option for patients with
Ph+ ALL, but it may not be an appropriate
treatment for all patients depending on their age,
comorbidities and possible risks, including organ
and tissue dysfunction, changes in quality of life
and infections as a result of graft-versus-host
disease.13-14 For patients for whom SCT is not
appropriate, treatment typically includes
chemotherapy, steroids and/or a tyrosine kinase
inhibitor (TKI).3
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