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Today, for a patient diagnosed with Hodgkin’s
disease the chances of receiving a successful
treatment have greatly improved to the point

that cure can be achieved in a large fraction of
patients. This goal has been reached through con-
tinuous clinical trials conducted over the last three
decades. Paradoxically, this effort has also been of
paramount importance in clearly demonstrating
that some treatments used to control cancer have
the potential to induce new primary malignancies.

The occurrence of a second primary malignancy
may have several causes. In one and the same indi-
vidual it may represent a chance occurrence, it may
result from host susceptibility factors, it may be
linked to common carcinogenic influences or a clus-
tering of different risk factors, or it may represent an
association with the treatment for the first tumor.1

Of all the late complications of treatment, second
malignancies are generally considered to be the
most serious since they can threaten the life of
patients potentially cured of their first cancer.
Hodgkin’s disease is probably the most extensively
studied malignancy as far as therapy-related com-
plications are concerned, and the risk of second
cancers, especially acute non-lymphocytic leukemia
(ANLL), has been actively studied since the early
‘70s.2 ANLL was the first second cancer that was
systematically reported, probably because of its rel-
atively short latency period. Virtually every research
group has reported their experience with second
leukemias: overall, compared to the general popu-
lation, the risk of ANLL has been reported to be 10-
to 80-fold increased. Nevertheless, because of the
rarity of this malignancy in the general population,
this highly increased relative risk translates into a
relatively low cumulative risk that ranges between
1.4% to 4.1% at 15 years from starting treatment for
Hodgkin’s disease.3 In the various case series, the
absolute excess risk has been estimated to vary
between 9 and 30 excess cases per 10,000 patients
per year.

Although the relative risks of leukemia are quite
high, leukemia is a rare outcome and individual case
series from clinical trial databases have limited abil-
ity to examine all of the suspected cofactors in the
development of this event. By contrast, population-
based cancer registries, that have large number of
patients available, have the disadvantage of limited
data regarding detailed types of treatment delivered
to each individual patient during the entire course of
the disease.

The paper by Brusamolino et al.4 published in this
issue of the journal, represents an important source
of information. Detailed data from patients with
Hodgkin’s disease diagnosed, treated and followed-
up at the Institutes of Hematology of the Universities
of Pavia and Rome were pooled together to consti-
tute a fairly large database that allowed answers to
specific questions on the risk of ANLL. Besides con-
firming that the risk of leukemia is very low (0.3%)
after radiotherapy alone, Brusamolino et al. attempt-
ed to disentangle the leukemogenic effects of differ-
ent drugs given in combination to treat their
patients. They found that a lomustine-based regi-
men given as salvage therapy after MOPP (mechlore-
tamine, vincristine, procarbazine and prednisone)
and ABVD (adriamycin, bleomycin, vinblastine and
dacarbazine) increased the risk of ANLL compared
to MOPP alone, whether (15.6% vs 10.2%) or not
(4.4% vs 2.2%) radiation therapy was also delivered.
Despite the limited number of patients available,
there is evidence that omitting mechloretamine or
substituting this drug with cyclophosphamide
decreases the risk of ANLL from 10.2% to 0.4-0.6%.
Of importance, the authors confirm that with ABVD,
or MOPP/ABVD, the risk of leukemia is almost non-
existent (1 of 153 and 1 of 423, respectively), despite
the fact that, very recently, evidence has accumulat-
ed that adriamycin and epirubicin, which are inter-
calating topoisomesare II inhibitors, may induce a
type of ANLL similar to the one related to epipodo-
phyllotoxin treatment.5,6

This study also confirms that duration of drug
treatment and extent of radiation therapy can influ-
ence the risk of ANLL, despite the fact that most
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probably the subgroup with prolonged drug therapy
actually includes patients who received the lomus-
tine-based chemotherapy for salvage treatment4 and
it is difficult to disentangle the contribution of each
factor. The role of splenectomy in the etiology of
treatment-related leukemia remains somewhat con-
troversial. Since the initial report of the association
published in 1987,7 most large groups have evaluat-
ed their data, but results are contradictory. In the
paper by Brusamolino et al.,4 splenectomy appears
to be influential only in patients treated with MOPP
chemotherapy. This observation is in line with a
recent report from the Dutch group that revealed a
persistent 3-fold risk associated with splenectomy,
but also reported preliminary evidence that the che-
motherapy regimens currently in use appear to be
associated with a lower risk of leukemia.8

The occurrence of treatment-related cancer is a
major problem in patients who have probably been
cured of their Hodgkin’s disease. Increased knowl-
edge of factors responsible for the occurrence of sec-
ond cancers is of crucial importance for the develop-
ment of new treatment strategies. Despite the great-
ly increased risk observed for several cancer sites, the
issue of treatment-induced second cancers must
always be viewed in relation to the dramatic increase
of survival rates of patients with Hodgkin’s disease.
The short- and long-term risks of second malignancy,
and of other complications, which are associated with
a given treatment regimen should be weighed carefully
against the consequences of not using such an
approach, especially when this treatment is the only,
or the best way to cure the patients. The arbitrary
alteration of a successful therapy in order to reduce
the risk of second cancers is unwarranted and it is of
utmost importance that changes in therapy to reduce
the risk of late complications be made only in the con-
text of carefully designed clinical trials which can eval-
uate whether the overall treatment efficacy has not
been compromised. In 1973 our group designed a
regimen known as ABVD9 which, in successive ran-
domized studies, was found to have a similar, if not
superior, efficacy than the time-honored MOPP
chemotherapy.10,11 The study reported by Brusamoli-
no et al.4 confirms preliminary data2 that ABVD-based
regimens are far less leukemogenic than MOPP and
that it is indeed possible to reduce the risk of ANLL
while maintaining equal levels of therapeutic effec-
tiveness. It is hoped that the reduction of dose and
fields of irradiation, as applied in several recent trials,
will results in a lower risk of solid tumors which, in

long-term follow-up (i.e. >10 years), represent most
of the excess risk of second malignancies and an addi-
tional complication of modern treatment modal-
ities.12
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