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Our own experience and a thorough literature review suggest that interferon a (IFNa) should be reconsidered for the
treatment of acute myeloid leukemia patients. Most likely, the success of such treatment depends on the achievement of
high serum levels of IFNa for several months, which can be obtained by using pegylated IFNa.

Starting in 1966 (with a peak in the 1980s
and 1990s), the results of no less than
34 clinical studies on the antineoplastic
activity of interferon a (IFNa) in acute
myeloid leukemia (AML) patients have
been published.'? IFNa has been tested
in three different therapeutic settings:
(1) for the induction of AML remission,
(2) as a salvage therapy for the treatment
of patients relapsing upon hematopoietic
stem cell transplantation (HSCT), and
(3) as a post-remission strategy to prevent
recurrence.! Although objective clinical
responses were observed in all such set-
tings, reported clinical outcomes are con-
siderably heterogeneous, probably linked
to similarly heterogeneous study designs.
As a consequence, firm conclusions about
the therapeutic role of IFNa could not
be made, explaining why IFNa did not
become a standard treatment option for
AML patients.!

Nevertheless, there is a biologi-
cal rationale for the use of Type I
IFN (IFNa or IFNB) to treat AML
(Fig. 1).! First, Type I IFN exerts direct
antitumor effects on AML cells by mul-
tiple mechanisms, as it (1) limits the
secretion of growth-promoting cytokines,

(2) stimulates apoptosis, (3) inhibits cell

proliferation, and (4) increases the immu-
nogenicity of AML cells. Second, Type I
IEN exerts indirect antitumor effects by
activating dendritic cells (DCs), natural
killer (NK) cells and T cells, three cell
types that play a major role in antitu-
mor immune responses. In this context, a
recent report has shown that Type I IFN
is critical to the initiation of antitumor
immunity through direct actions on cross-
presenting DCs.* In addition, IFNe, simi-
lar to interleukin-15,> can induce DCs to
become killer cells and hence exert direct
cytotoxic activity against AML cells.®”
Why has IFNa failed to show con-
sistent clinical benefit in AML patients,
in spite of the conceptual background
supporting its potential efficacy? A pre-
clinical study performed by Benjamin et
al.® identified what could have made the
difference between treatment success or
failure. According to this study, high IFN
serum levels (at least 3000 TU/mL) dur-
ing a prolonged period seem to be a pre-
requisite for treatment success in AML."#
Thus, the therapeutic potential of IFNa
can perhaps be unlocked by the use of
long-acting IFN preparations, such as
IFNa conjugated to a polyethylene glycol
moiety (pegylated-IFNa). Such modified
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IFNa preparations have an improved
pharmacokinetic profile that allows for
the protracted maintenance of high and
stable serum IFNa levels.

We tested pegylated IFNa-2a in a
patient affected by AML secondary to
myelofibrosis who turned down che-
motherapy and HSCT.> After 5 mo of
treatment with at least 180 pg pegylated
IFNa-2a per week, bone marrow analy-
ses showed complete AML remission.
This remission lasted for more than 3y
and the patient is still alive after 4 y, far
longer than the expected 6-mo survival
after diagnosis.” Currently, high doses of
pegylated IFNa-2a are required to keep
leukemia under control in this patient.

Following our study, Dagorne et al.?
reported the induction of complete hema-
tological remission in a patient affected by
AML secondary to essential thrombocy-
temia who received pegylated IFNa-2a at
a dose of 180 pg per week. This regimen
was continued for 13 mo until HSCT.
The overall survival of this patient was 18
mo and death was due to HSCT-related
complications.

IFNa-based has
been shown to exert remarkable effects in
patients affected by BCR/ABL-negative

immunotherapy
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Figure 1. Biological rationale behind the use of interferon « to treat acute myeloid leukemia. Interferon « (IFN«) can exert direct as well as indirect
anticancer effects against acute myeloid leukemia (AML) cells. Indirect antineoplastic effects stem as IFNa stimulates dendritic cells (DCs), natural killer
(NK) cells and T cells to exert antileukemic functions. By using pegylated (peg)-IFNe, sustained high serum levels of IFN« can be achieved, which is
probably a prerequisite for the success of such an immunotherapeutic regimen against AML.

myeloproliferative neoplasms, especially
polycythemia vera and essential throm-
bocythemia.'” As evidenced by the cases
described above, a prolonged treatment
with pegylated IFNa-2a can also provide
clinical benefits in individuals affected
by AML secondary to myelofibrosis or
Whether

essential  thrombocytemia.
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