G Model
LR-4362; No.of Pages2

Leukemia Research xxx (2011) XXx—Xxx

journal homepage: www.elsevier.com/locate/leukres

Contents lists available at ScienceDirect

Leukemia Research

Leukemia
Research

ICAL 4N LARDRATIEY STUTHE

Editorial

Anagrelide and cardiovascular events. Much ado about nothing?
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Anagrelide hydrochloride (AG) is an orally quinazoline deriva-
tive that reduces the platelet count through inhibition of the
post-mitotic phases of megakaryocyte development. In Europe, AG
was licensed in 2004 by the European Medicines Agency (EMEA)
for the reduction of elevated platelet counts in high-risk essential
thrombocythemia (ET) patients who are intolerant to, or whose
elevated platelet counts are not reduced to an acceptable level by,
their current therapy (usually hydroxycarbamide). Several stud-
ies have demonstrated its efficacy in lowering platelet count and
reducing ET-associated symptoms [reviewed in [1]]. Owing to its
inhibitory effect on cyclic AMP phosphodiesterase III, AG causes
positive inotropic effects and vasodilation, leading to common
side effects such as headache, tachycardia, palpitations and fluid
retention. Although infrequent, some serious cardiovascular (CV)
adverse events (CV-AE) have been associated with AG, mainly
reversible heart failure, including high-output heart failure, atyp-
ical Takotsubo syndrome and cardiomyopathy. The frequent CV
side effects, as well as, in a minor degree, the fear of appearance
of potentially life-threatening cardiac effects, may partially explain
the variable percentage of patients who discontinue treatment, that
ranges from 10% to 50% in published studies. In this background, the
need and/or usefulness for exhaustive cardiac evaluation mainly
by electrocardiogram (ECG) and echocardiography before start-
ing AG or when CV-AE appear is not well defined, and different
approaches varying from no cardiac evaluation to extensive cardio-
vascular investigation are currently being carried out. According to
this scenario, some guidelines or specific recommendations about
this topic would be helpful.

In this issue, the role of CV evaluation in relation to treatment
with AG has been analyzed retrospectively by Gugliotta et al. [2] in
232 patients from the ET Italian Registry. With a mean treatment
duration of 27 months (522 patient-years), 30% of ET patients expe-
rienced some CV-AE, with palpitations being the most frequent
event (24%). AG withdrawal due to any reason was reported in 28%,
but only in 4% of all patients CV-AE led to AG discontinuation. The
unique variable significantly associated to CV-AE occurrence was
a high AG induction dose. The main conclusions of the study are
that most CV-AE were mild and easily manageable, and the lack of
benefit of performing a complete cardiac evaluation as a predictor
of the occurrence of CV-AE. Of interest, the authors describe the
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occurrence of heart failure with normal left ventricular ejection
fraction in seven patients, all of whom continued with AG treat-
ment. Besides, angina or acute myocardial infarction was seenin 12
patients, but AG withdrawal was only performed in two patients.

This study raises several matters to be considered regarding
the cardiovascular effects of AG. First, the small frequency (4%) of
patients who stopped AG due to CV-AE is similar to that reported
by the Anagrelide Study Group in 577 patients [3]. This figure has
been reported to be higher in series published after 2004, probably
due to an increased awareness of these adverse effects in rela-
tion with the warnings and recommendations made by the EMEA
and the pharmaceutical company who licensed the product. More-
over, the serious and fatal cases reported may also have influenced
physicians in taking a conservative side effect-preventing attitude
resulting in a relatively high drop-out rate from treatment. How-
ever, some authors have confirmed the safety of AG even after acute
coronary syndromes [4]. Second, the role of full cardiac evaluation
is difficult to assess from the results of this study. The lack of a
homogeneous/well-defined policy and a prospective design make
this issue complex to interpret. In spite of that, it seems reasonable
to conclude from the results of this study that, at least, exhaus-
tive cardiologic evaluation is not necessary in all patients. Finally,
and to be taken into account, only prospective controlled studies
having AE as the primary objective can be of value for assessing
the frequency and seriousness of complications related to therapy,
since spontaneous registers usually give underestimates of the true
frequency and severity.

In our opinion a basic cardiac evaluation should be performed
before starting AG treatment (Fig. 1). This should include cardio-
vascular risk factors assessment, medical history with reference
to previous cardiac diseases and symptoms (angina, dyspnea, syn-
cope), and ECG. This test is easy to perform, its abnormalities may
warrant further cardiac investigation, and if the patient presents
AG-related palpitations, having a baseline ECG can be very useful
for comparison. Additional testing is not needed in most patients,
but in the case of cardiac-related symptoms, ECG abnormalities or
previous ischemic or valvular heart disease, further evaluation is
mandatory. In this case, other tests can comprise echocardiogra-
phy, exercise testing and referral to a cardiologist. Also, bearing
in mind the inotropic and chronotropic properties of this drug, it
would seem prudent to avoid AG use in those patients with heart
failure.

If the patient presents AG-related palpitations, an ECG exam-
ination during a period where symptoms are present will help
to differentiate benign from arrhythmic etiology (Fig. 2). In case
of symptoms occurring within a 24-h period, simple Holter
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Fig. 1. Cardiac evaluation before initiating anagrelide treatment.
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Fig. 2. Management of palpitations in patients treated with anagrelide.

monitoring is adequate to make a diagnosis. Provided that the
results are normal, no further investigations are necessary and
management may require not more than a review of lifestyle,
patient education and reassurance. Potential non-cardiac causes,
such as stress/anxiety, alcohol, and over-the-counter or prescrip-
tion medications should be explored. Patients should also be
advised to abstain from caffeine, as it may trigger palpitations.
Drugs like beta agonists or theophylline should be avoided or used

inlower doses. Low-dose (3-blockers, may be useful to manage mild
symptoms, mainly if palpitations are exercise or stress-related. If
symptoms are more severe or persistent, referral to a cardiologist
is warranted.

In summary, most CV-AE related to AG are generally mild and
easily manageable with the aforementioned considerations. In the
absence of pre-existing cardiac history and/or symptoms, the use
of exhaustive cardiac evaluation is not necessary, although per-
forming a baseline ECG is recommended. Treatment with AG in the
setting of cardiac disease demands a close collaboration between
the hematologist and the cardiologist.

Conflict of interest statement

CB has received fees in Advisory Boards from Shire; MMS has
received lecture fees from Shire.

Acknowledgement
Contributions. Both authors contributed to the manuscript.

References

[1] Birgegdrd G. Long-term management of thrombocytosis in essential thrombo-
cythemia. Ann Hematol 2009;88:1-10.

[2] Gugliotta L, Tieghi A, Tortorella G, et al. Low impact of cardiovascular adverse
events on anagrelide treatment discontinuation in a cohort of 232 patients with
essential thrombocythemia. Leuk Res. doi:10.1016/j.leukres.2011.06.030.

[3] Anagrelide Study Group. Anagrelide, a therapy for thrombocythemic states:
experience in 577 patients. Am ] Med 1992;92:69-76.

[4] Prieto R, Martinez-Sellés M, Fernandez-Avilés F. Essential thrombocythemia and
acute coronary syndrome: clinical profile and association with other throm-
boembolic events. Acut Card Care 2008;10:116-20.

Carlos Besses*

Clinical Hematology Department, Cancer Research
Program, Hospital del Mar-IMIM, Passeig Maritim
25-29, 08003 Barcelona, Spain

Manuel Martinez-Sellés

Cardiology Department, Hospital General
Universitario Gregorio Marafién, Universidad
Europea de Madrid, Spain

*Corresponding author. Tel.: +34 93 248 3341;
fax: +34 93 248 3343.

E-mail address: cbesses@parcdesalutmar.cat
(C. Besses)

25 July 2011
Available online xxx

doi:10.1016/j.leukres.2011.07.031

Please cite this article in press as: Besses C, Martinez-Sellés M. Anagrelide and cardiovascular events. Much ado about nothing? Leuk Res (2011),



dx.doi.org/10.1016/j.leukres.2011.07.031
http://dx.doi.org/10.1016/j.leukres.2011.06.030
mailto:cbesses@parcdesalutmar.cat

