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H&O What percentage of acute lymphocytic 
leukemia is Philadelphia chromosome–positive?

DH Philadelphia chromosome (Ph)–positive acute 
lymphocytic leukemia (ALL) accounts for approximately 
25% of all adult ALL. The incidence of this subtype of 
ALL increases with age; according to data from the United 
States and Europe, over 50% of elderly patients with  
B-lineage ALL have Ph-positive disease. 

H&O Historically, what have been the survival 
outcomes for this disease subtype?

DH Historically, Ph-positive disease was the subtype of 
ALL with the poorest prognosis. Patients with Ph-positive 
disease had a survival rate of 10% or less when treated 
with chemotherapy alone. By comparison, the cure rate 
among other ALL subgroups is approximately 40%, with 
some studies indicating even higher survival rates. 

Ph-positive ALL has also been associated with a 
worse prognosis in children, although the survival rates 
are somewhat better than in adults—approximately 30%. 
However, the frequency of this subtype among children is 
very low, 3–4%. 

H&O What were the initial attempts made  
to improve outcomes among patients with  
Ph-positive ALL?

DH Because the results with chemotherapy were so poor, 
the first step was to introduce stem cell transplantation. In 
most clinical trials, patients with Ph-positive ALL would 
receive stem cell transplantation after induction therapy. 

First the tumor load was reduced and patients achieved a 
so-called complete remission. The survival rate seen with 
this approach was approximately 40%. 

These outcomes, achieved with allogeneic stem cell 
transplantation, were of course much better than what 
had been seen previously. In Europe, unrelated donors 
were also acceptable, and with this approach, approxi-
mately 70–80% of nonelderly Ph-positive ALL patients 
were undergoing transplantation. 

Transplantation is possible only for younger 
patients. Elderly patients are not candidates for this  
approach. Considering that most patients with Ph- 
positive disease are elderly, an additional strategy was 
clearly needed. 

H&O What was the next step?

DH After the successful use of a Bcr/Abl kinase inhibi-
tor in the treatment of chronic myeloid leukemia, this  
treatment principle was transferred to the setting of Ph-
positive ALL. The same fusion proteins, P190 and P210, 
are present in ALL, and so it was thought that the Bcr/Abl 
tyrosine kinase inhibitor imatinib (Gleevec, Novartis) 
would be effective in the treatment of adults with Ph-
positive ALL. 

H&O Could you describe the findings of studies 
evaluating imatinib in this setting?

DH Intensive chemotherapy plus imatinib achieves 
excellent results in the treatment of Ph-positive ALL. The 
hematologic complete response rate after chemotherapy 
induction was 60–70%; with the addition of imatinib, 
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this rate increased to 90% or higher. These findings were 
reported by several independent study groups. Another 
encouraging finding was that the improved complete 
response rate correlated with a dramatic decrease in the 
number of deaths during induction therapy. 

This success has been the greatest change in adult 
ALL; what for decades was a poor prognostic factor has 
now become a positive prognostic factor.  

H&O What was the next step after these  
initial findings?

DH The next step was to determine whether this strat-
egy achieved not only a hematologic remission but also a 
molecular remission, with no malignant cells detectable by 
polymerase chain reaction, which can be used to detect the 
presence of the Bcr/Abl fusion protein. In all of the studies of 
imatinib in the treatment of Ph-positive ALL, the molecular 
remission rate was increased to approximately 50%. 

Considering the benefit observed with stem cell trans-
plantation, clinicians have been hesitant to exclude this 
treatment from the therapeutic strategy. Thus, patients are 
now receiving imatinib plus chemotherapy followed by 
stem cell transplantation. One of the major questions that 
now needs to be addressed is: if patients achieve a molecu-
lar remission, will they remain in remission if they forego 
transplantation? This question is currently being studied. 
One group has omitted stem cell transplantation from the 
treatment approach and has reported good results; how-
ever, this study was small and omitting transplantation 
cannot yet be considered evidence-based medicine. 

H&O Have elderly patients, who are not 
candidates for transplantation, benefited from  
the use of imatinib?

DH The German ALL Study Group conducted a trial 
in which elderly patients received either conventional 
induction chemotherapy or 4 weeks of imatinib mono-
therapy. Patients who received imatinib achieved a com-
plete response rate of 90%, compared with 50% among 
patients receiving chemotherapy. There were no deaths 
during induction with imatinib and patients required 
little or no hospitalization leading to improved quality of 
life; in addition, the side effects are much less toxic than 
those seen with chemotherapy. 

However, elderly patients who respond to imatinib 
still show a higher rate of relapse, and investigators are 

exploring ways to preserve the initial success. A new 
European study is being planned to try to improve the 
outcomes among elderly patients after successful induc-
tion therapy. 

H&O Are there other treatment approaches 
currently being considered for Ph-positive ALL?

DH Imatinib is also being studied in the pediatric set-
ting. In addition, following the success of imatinib, new 
tyrosine kinase inhibitors are being developed. Dasatinib 
(Sprycel, Bristol-Myers Squibb) is being evaluating among 
patients with Ph-positive ALL who have become resistant 
to imatinib. 

The resistance pattern in Ph-positive ALL is similar 
to that seen in CML; however, the rate of mutations at 
the time of diagnosis is apparently higher in Ph-positive 
ALL. In addition, the absolute rate of mutations seems to 
be higher at the time of relapse in the elderly Ph-positive 
ALL population.

H&O Why do some adults with Ph-positive ALL 
respond to therapy and others not? 

DH Ph-positive ALL patients relapse as a result of  
the development of mutations. Among elderly patients, 
70–80% of patients develop mutations that are resistant 
to imatinib. Some of these mutations are preexistent; 
patients have the clone that is already resistant to imatinib, 
or to other drugs, and clearly these patients will relapse. 

Most likely, the future treatment of Ph-positive ALL 
will require not only measuring hematologic and molecu-
lar remission rates but also understanding how resistance 
develops and how it can be avoided. 
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