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SUMMARY
This phase II multicentric trial investigated whether a vaccine
targeting the hallmark BCR–ABL derived p210 fusion protein can
further reduce persistent residual disease in patients on conven-
tional treatment for chronic myeloid leukaemia (CML) and elicit a
tumour-specific immune response.

Sixteen patients with CML (with a b3a2 fusion point of p210)
with stable residual disease after a minimum of 12 months of
imatinib or 24 months of interferon and with no further reduction of
residual disease for at least 6 months preceding enrolment were
recruited. The vaccination strategy consisted of a biweekly schedule
of 6 injections of a peptide vaccine (CMLVAX100) derived from a
junction sequence of p210 b3a2 consisting of 4 HLA class I (A11,
A3, A3/A11, B8) and one 25-amino acid peptide with HLA class II
(DR1, DR4, DR11)-binding motifs, and 100 mg Quillaja saponaria
(QS-21; an immunological adjuvant). Also, 50 mg/m2 of
molgramostim (GM-CSF) was given subcutaneously close to the
vaccination site on the day before as well as on the day of vaccina-
tion. Patients recruited for the trial were individuals with HLA
alleles known to bind the fusion peptide. Peptide-specific immune
responses were measured at baseline and after the third and sixth
vaccination. Delayed type hypersensitivity was measured by skin
tests with intradermal injections of a mixture of 5 mg per peptide in
PBS with QS-21 and molgramostim. Unprimed CD4 cell prolifera-
tion was measured using standard H3 thymidine incorporation
assay. Unprimed interferon-a ELISA spot assay was done to esti-
mate increase in interferon-a secreting cells post-vaccination. As-
sessment of the disease response was done after the third and sixth
vaccination by standard bone marrow cytogenetic analysis for Phila-
delphia (Ph) chromosome. Patients achieving complete cytogenetic
response (CCR: 0% Ph-positive metaphases) were assessed by
quantitative real-time PCR. To confirm molecular remission, addi-
tional qualitative nested RT-PCR was done. The median age of the
patients was 51 (range 45–68) years. Ten patients were on imatinib
and 6 on interferon. Nine of 11 patients on imatinib with measurable
cytogenetic disease showed a variable degree of progressive reduc-
tion of residual Ph-positive metaphases after 3 vaccinations and 5
patients achieved CCR after 6 vaccinations. Three of 5 patients in
CCR had undetectable transcripts after 6 vaccinations when as-
sessed by quantitative real-time PCR and qualitative nested RT-
PCR analysis. One patient in CCR before vaccination showed a half
log reduction of residual molecular response after vaccination. Five
of 6 patients on interferon showed reduction of their stable disease
with 2 reaching CCR. In 1 patient  the RT-PCR results were
negative. Tolerance to the vaccine was optimum in patients but with
some initial symptoms. All 16 patients were negative for delayed
type hypersensitivity before vaccination and almost 70% had a
positive reaction after vaccination. All but 1 patient with appropriate

A vacine for chronic myeloid leukaemia
HLA class II molecules showed varying positive CD4 cell prolifera-
tion response after vaccination, and more than half the patients with
appropriate HLA class I molecules presented b3a2 peptide-specific
interferon-a production after vaccination.

These preliminary data suggest that the addition of a b3a2-
specific vaccine such as CMLVAX100 to b3a2 CML patients treated
with conventional therapy might lead to a further reduction of
residual disease and increase the number of patients who reach a
molecular response.

COMMENT
Chronic myeloid leukaemia is a pluripotent stem cell disorder
characterized by the presence of splenomegaly, anaemia,
hyperleucocytosis and the presence of specific chromosome trans-
location between chromosome 9 and 22, designated as the Phila-
delphia (Ph) chromosome (t 9;22) (q34;q11).1 As a result of this,
the c-abl proto-oncogene from chromosome 9 is translocated to
the breakpoint cluster region (bcr) within the BCR gene on
chromosome 22, forming a chimeric bcr–abl gene. This gene
encodes a 8.5 kb chimeric mRNA that is translated to a p210 kd
chimeric protein. This chimeric protein results in unregulated
tyrosine kinase activity, which is central to leukaemogenesis.1,2 In
95% of patients, the breakpoint in the bcr gene occurs either
between bcr exon 2 (b2) and 3 (b3), or between bcr exon 3 (b3) and
4 (b4). Thus, depending upon the breakpoint in the bcr gene, the
bcr–abl fusion transcript can either be of the b2a2 or b3a2 type.
Imatinib, a potent tyrosine kinase inhibitor that blocks the kinase
activity of bcr–abl p210 has improved the treatment of CML.3

However, eradication of residual disease without bone marrow
transplantation still seems a difficult goal with the tyrosine kinase
inhibitor approach alone.4 An alternative therapeutic strategy
could be an active and specific immuno-therapy targeting the
tumour-specific hallmark BCR–ABL p210 chimeric protein. The
junctional region of p210 BCR–ABL contains amino acid se-
quences that are not expressed in a normal cell. From these amino
acid sequences, peptides can be synthesized, which can elicit HLA
class I restricted cytotoxic T-lymphocytes and class II responses.5–7

Pinilla-Ibarz et al. in a phase I trial first evaluated the safety and
immunogenicity of a b3a2 breakpoint multi peptide vaccine in
CML patients. They reported that BCR–ABL derived vaccine can
be safely administered in a variety of doses and is capable of
eliciting specific immune responses to the fusion peptide but no
clinical efficacy was reported.8 Phase II clinical trials were re-
ported by the same group in 2004 with a larger cohort of CML-
chronic phase patients and showed that this tumour-specific
vaccine elicits CD4 immune responses in CML patients treated
previously with bone marrow transplantation, interferon or imatinib
mesylate therapy. However, they were unable to assess clinical
outcome as a consequence of vaccination and no relationship
between the clinical response and vaccination could be estab-
lished from this study.9

This phase II study is relevant because unlike earlier trials it
has shown a reduction in residual disease and a higher number of
patients reaching a molecular response. Unlike the previous
studies,5–7 the authors used one less class I peptide and adminis-
tered (50 mg/m2) molgramostim (GM-CSF) as an immunological
adjuvant the day before and on the day of vaccination. However,
they did not include a placebo control or GM-CSF alone group.
Contrary to previous studies, the present study included patients
with HLA alleles known to bind the fusion peptides. In addition,
at the time of vaccination, the patients had stable measurable
residual disease for at least 6 months on imatinib treatment or
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interferon. This helped in evaluating the efficacy of the vaccine.10

The role of immunotherapy has been demonstrated in patients
with CML, especially those who have undergone allogeneic bone
marrow transplantation and have had a relapse. Treatment with an
infusion of donor T-lymphocytes (DLI) results in complete remis-
sion in more than 85% of patients with cytogenetic/molecular
relapse and in more than 70% of patients relapsing in the chronic
phase. As a result, DLI is now considered a standard approach for
such patients with early relapse after allogeneic bone marrow
transplantation.11 This study is the first to show the efficacy of
BCR–ABL peptide vaccination. It will be important to monitor
these patients for the presence of disease at the molecular level
(leukaemia-free survival) for a longer period. While these findings
will need to be confirmed in a larger number of patients, the dose
(of peptide) and schedule of administration of the vaccine also
need to be worked out.
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Obituaries

Many doctors in India practise medicine in difficult areas under trying
circumstances and resist the attraction of better prospects in western coun-
tries and in the Middle East. They die without their contributions to our
country being acknowledged.

The National Medical Journal of India wishes to recognize the efforts of
these doctors. We invite short accounts of the life and work of a recently
deceased colleague by a friend, student or relative. The account in about 500
to 1000 words should describe his or her education and training and
highlight the achievements as well as disappointments. A photograph should
accompany the obituary.

—Editor




