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Pictorial Summary

Structure & Function of Proteinase 3
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Figure 1. Structure and function of proteinase 3.
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PR1 Peptide Vaccine Induces PR1-specific
Immune And Clinical Responses
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Figure 2. PR1 peptide vaccine induces PR1-specific immune and clinical response.

patients received three to six PR1 peptide
vaccinations, administered subcutaneously
Commentary every 3 weeks at one of three dose levels.
Authors report that PR1-specific CTL
(PR1-CTL) immune responses were noted in
35 of 66 (53%) patients. In the 53 evaluable

patients with active disease, 12 (24%) patients

PR1 is an HLA-A2-restricted peptide derived
from both proteinase 3 and neutrophil elastase
in myeloid leukemia cells. It is recognized as

had objective clinical responses. Interestingly,

leukemia antigen by cytotoxic T lymphocytes clinical responses were predominantly seen in

(CTLs) that preferentially kill leukemia and patients who demonstrated a PR1-specific

contribute to clinical remission (1-2). In this immune response. The authors conclude that

trial, the authors evaluated the safety, PR1 peptide vaccine induces peptide-specific

immunogenicity and clinical activity of PR1 immunity that correlates with clinical

peptide as a vaccine in 66 HLA-A2+ patients
with acute myeloid leukemia (AML: 42),

responses, including molecular remission, in

patients with AML, CML and MDS.
chronic myeloid leukemia (CML: 13) or

myelodysplastic syndrome (MDS: 11). These
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There has been a great interest in harnessing
the power of patient’ s own immune system
against their cancer. Although this approach is

based on sound scientific rationale, the overall

progress has been slow until the last few years.

That is now rapidly changing with recent
exciting results by using immunotherapy

approaches like  vaccines, monoclonal
antibodies, immune checkpoint inhibitors and
engineered T cells targeting cancer proteins
(CAR-T cells). An example of this is the
generation of immune specific T cells derived
from BCR-ABL fusion region within 9;22
translocation in CML shown previously (3-5).
However, our trial adds to a growing list of
immune-based therapies. It is well known that
cytotoxic T lymphocytes (CTL) are perhaps
the strongest mediators of anti-tumor
immunity and have the ability to keep the
proliferating cancer cells in check. The CTLs
work by recognizing and targeting cancer
antigens that are presented by malignant cells
in combination with major histocompatibility
(MHC) molecules (1). In this trial, the
investigators used PR1 peptide antigen as a
vaccine. Because immunotherapy can flare up
underlying  autoimmune  diseases, the
investigators excluded patients with known
autoimmune diseases, specifically Wegener’s
granulomatosis, where anti-proteinase 3
antibodies may exacerbate the underlying
disease. The primary purpose of the study
was to determine the safety of the vaccine, and
to determine if the vaccine could induce
anti-leukemia immune response. This large
vaccine trial clearly showed the safety of this
vaccine, with minor injection site erythema

being the most common adverse event.

Importantly, there was no flare up of vasculitis.
Furthermore, there was no worsening of Graft
Versus Host Disease, cytopenias, or the
of Cc-ANCA, an
associated with Wegener’s granulomatosis.

emergence antibody
The immune response, determined by the
doubling of PR1-CTL compared to baseline,
was observed in 53% of the treated patients
(6). In 53 patients with active disease at
had clinical

enrollment, 24% responses

defined as complete remission, partial
remission or hematologic improvement (7).
Authors showed that generation of PR1-CTL
was independent of pre-existing PR1-CTLs in
the peripheral blood but was influenced by
disease burden and the age of the patient.
Younger age was associated with more robust
immune response which might be related to
the thymic function. As expected in
immune-based approaches, a high tumor
burden overwhelms the slowly developing
anti-tumor immune response. It can be argued
that as the disease burden increases, the
This is
due to selective elimination of high-avidity
PR1-CTL (8). Authors also reported the

durability  of

effectiveness of PR1-CTL decreases.

immunologic and clinical
response in selected patients. They showed
that vaccine-specific T cells were highly
enriched in central memory phenotype, which
conferred a

might  have long-term

anti-leukemia  immunity.  The  clinical
responses were seen in all 3 myeloid leukemia
groups, predominantly in patients with low
disease burden. There was a strong correlation
between vaccine-specific immune response
and achievement of clinical response in this

trial.  One of the strengths of this trial is the
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long-term follow up, with a median follow up
duration of 10 years. The 10-year overall
survival was 38% and 10-year event free
survival was 20% which were both longer in
patients with immune responses and clinical
responses. The authors conclude that this
vaccine can potentially be used in patients
with low disease burden, or those who are in
remission but at a higher risk of relapse. They
also propose that combining it with checkpoint
further

inhibitors  may enhance the

effectiveness of this vaccine.
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