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Long-term use of anagrelide in young patients with essential thrombocythemia

Elizabeth C. Storen and Ayalew Tefferi

Anagrelide is a novel platelet-lowering
agent that has recently been approved for
use in essential thrombocythemia (ET)
and related disorders. Short-term drug
efficacy and toxicity data have previously
been presented. The purpose of this study
was to obtain additional information re-
garding long-term anagrelide use. This is
a retrospective series of 35 young pa-
tients (17 to 48 years) with ET who re-
ceived anagrelide treatment before 1992.
Initial drug dosage ranged between 1 and
10 mg/d, and the median maintenance
dosage was 2.5 mg/d. The overall initial
response rate of 94% included 74% com-

plete remissions and 20% partial remis-
sions. Of the 33 responding patients, 27
(82%) remained on anagrelide therapy for

a median of 10.8 years (range, 7 to 15.5).

Of these, 66% maintained a complete and
34% a partial remission over the study
period. In general, the reporting of so-
matic side effects decreased over time,
and anemia was the only new side effect
that emerged after long-term therapy.
Eight patients (24%) experienced a more
than 3 g/dL decrease in hemoglobin level.
Despite active therapy, 20% of the pa-
tients experienced a total of 10 throm-
botic episodes, and a similar proportion

experienced major hemorrhagic events.
All thrombohemorrhagic complications

occurred at a platelet count of more than
400 x 109/L. It is concluded that long-
term treatment of ET with anagrelide is
associated with decreased reporting of
initial side effects and the development of
mild-to-moderate anemia. Complete nor-
malization of platelet counts may be
needed to minimize residual thrombohem-
orrhagic risk during therapy. (Blood. 2001,

97:863-866)
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Essential thrombocythemia (ET) is currently classified, with polyrause&! However, there is as yet little information regarding
cythemia vera and agnogenic myeloid metaplasia, as a chroling-term efficacy and toxicity in ET. We report here on a group 9f
myeloproliferative disorder. Among these 3 disorders, ET has tlgeung patients with ET who began treatment with anagrelige
best prognosis, with the least propensity to undergo transformatioefore 1992. Our primary goals were to identify any unexpec@d
to acute leukemid At present, specific therapy in ET minimizeslong-term toxicity, to examine the natural history of the knowg
morbidity from thrombohemorrhagic complications and has nshort-term side effects, to assess the durability of response§ to
altered survivat.In this regard, a single randomized study showethonitor thrombohemorrhagic events, and to define the circugn-
significant reduction in the incidence of thrombosis when high-risitances under which these events occurred. g
patients were treated with hydroxyurék addition, other, nonran-

domized studies have suggested a reduction in thrombotic epi-

sodes, with an adequate control of thrombocytosis in patients

treated with ET:5 On the other hand, the incidence of thrombosi®atients, materials, and methods

in low-risk patients with ET may not be high enough to warrant o ) A
drug therapy. Therefore, cytoreductive treatmentin ET is currentl%‘he current study was approved by the Institutional Review Board of the

08U/0LELLIL/EI8/YIL6,

. . . . .9
reserved for patients who are considered to be at high risk pye Clinic. The study population included consecutive young patieds
age younger than 50 years) who were selected from a retrospective sgries

thrombohemoarrhagic complicatiof8: _ _ of all patients with ET who were seen at our institution and were started®n
Platelet-lowering agents currently used in ET include hydrox}é‘nagrelide therapy before 1992. In this study, we investigated only yoidng
urea?'%! pipobromart?1213interferon alphd*® busulfan?!’'®  patients to minimize the confounding effects of age and underlyi;ﬁg
radiophosphoru¥’2!and the newest of the agents, anagrelff. comorbid conditions on the long-term toxicity and antithrombotic activi/
Anagrelide is an oral imidazo-quinazoline derivative that wasf anagrelide. The diagnosis of ET had been made according to con\ﬁen—
initially approved in the United States in 1997 for use in ET, and tf@nal criteria®? To be eligible for evaluation, patients had to havg
treatment indications have since been expanded to include polygggPonded to or been treated with anagrelide for a minimum of 4 weeks.
themia vera and related disorders. The mechanism of action I§¥€'¢ were no restrictions regarding prior cytoreductive  therapy “or
anagrelide is not well defined but may involve drug interferené@_mmbos's risk profile. Anagrelide was _|n|t|a||y administered in doses of
with megakaryocyte maturatich either 0.5 or 1.0 mg every 6 hours, with increases of 0.5 mg/d every 5 to 7

) . . days as needed to decrease the platelet count to levels acceptable to the
The short-term benefits and side effects of anagrelide are nQ ating physician P P
well established: Control of thrombocytosis occurs in more than pyring the first several weeks of treatment with anagrelide, initial side
89% of patients with ET a.nd related dlsor.ders, mdepenc!ent &fects and the platelet count were closely monitored at least every 2 weeks.
disease category and previous treatment higfoReported side Once proper dose titration had been achieved, information on drug dosage,

effects include headache, palpitations, fluid retention, diarrhea, anzicity, and treatment efficacy was accumulated by reviewing progress

From the Division of Hematology and Internal Medicine, Mayo Clinic,
Rochester, MN.

The publication costs of this article were defrayed in part by page charge
payment. Therefore, and solely to indicate this fact, this article is hereby
. marked “advertisement” in accordance with 18 U.S.C. section 1734.
Submitted August 9, 2000; accepted October 10, 2000.

Reprints: Ayalew Tefferi, Mayo Clinic, 200 First St SW, Rochester, MN 55905.  © 2001 by The American Society of Hematology

BLOOD, 15 FEBRUARY 2001 + VOLUME 97, NUMBER 4 863


https://crossmark.crossref.org/dialog/?doi=10.1182/blood.V97.4.863&domain=pdf&date_stamp=2001-02-15

864  STOREN and TEFFERI BLOOD, 15 FEBRUARY 2001 - VOLUME 97, NUMBER 4

Table 1. Incidence of reported side effects of anagrelide in 35 young patients artery hemorrhage and one from a motor vehicle accident. The
with essential thrombocythemia during the first 3 months remaining 4 patients withdrew from anagrelide therapy because of
of treatment (initial) and afterward (long term) K X . N
either side effects (3 patients) or progressive splenomegaly (one
patient). Of the 29 patients who responded and did not withdraw
Initial 34.2% 22.8% 14.2% 85%  from treatment because of side effects, 19 (66%) maintained
Long term 5% 8.5% 5% 0% complete remission and 10 (34%) partial remission during the
treatment course. Six of the 10 patients with partial remission had
notes from periodic visits to our institution or by communication with thdnitially achieved complete remission. In 3 of these, the dosage of
local primary physicians as well as with the patients themselves. Fapagrelide had to be reduced because of side effects, and the other 3
patients reporting thrombohemorrhagic complications, documentation ad@st their complete remission without a change in dosage.
the circumstances and details surrounding those events were obtained from .
the treating physicians. Thrombotic episodes other than superficial thromﬂ%—xmlty
phlebitis were considered major. Brief epistaxis, nonextensive ecchymos1aﬁe initial side-effect profile of anagrelide in our patients was

and gingival hemorrhage were considered minor bleeding events, Sigl?nilar to that described in previous short-term studies (Table 1)
effects that were reported in the first 3 months of anagrelide therapy wiée :

considered short-term or initial, whereas those that continued to be repor Yer the long term, anemia Wasf the O|.1|y new side effect that
after the first 3 months of treatment constituted long-term side effects. @nerged. Pretreatment hemoglobin (median, 13.5 g/dL, range, 1.4

addition to somatic complaints, pretreatment and posttreatment (m&t15.9) and posttreatment hemoglobin (median, 12.3 g/dL, rar?ge,
recent) hemoglobin levels were recorded and compared by the Wilcox8r2 to 16.1) levels were available in 33 of the 35 patients a%ld
signed-rank test. Complete response was defined as a sustained plagflewed a significant differenc® (< .0001). Eight patients (24%)s;
count of less than 458 10°/L. Partial response was defined as a plateldhad a more than 3 g/dL reduction in hemoglobin level. On the otlier
count of between 450 and 600 10°/L or a 50% reduction from baseline. hand, reporting by patients of the known side effects decreaged
over time (Table 1). Side effects resulted in discontinuation $f
treatment in 3 cases after 2 months (headaches), 7 moEiths
Results (headaches, diarrhea, edema), and 12 months (nausea) of treagnent
with anagrelide. In addition, dosage reductions because of somtic
side effects were documented in 3 patients, one for tachycardia,g)ne
We identified 35 young patients with ET who were started off" €dema, and one for edema and headache.
anagrelide therapy before 1992. The median age of the group WaS,mnohemorrhagic events during treatment with anagrelide
38 years (range, 17 to 48). Before treatment with anagrelide, 77%
of the patients (27 cases) had symptomatic disease, includingeven patients (20%) experienced a total of 10 episodes
history of thrombosis in 20%, hemorrhage in 26%, and vasomotirrombosis over the duration of the study (Table 2). The plat
manifestations in 51%. Twenty-four patients (69%) had previoustpunt during the adverse episodes was above4Q@°L in all the
been treated with either hydroxyurea or busulfan. The mediaases, and above 60010%/L in 8 of the 10 total episodes. None ot}‘
platelet count at the start of anagrelide therapy was 2078°%L the events were fatal. Seven patients (20%) experienced mgjor
(range, 690 to 2525). The median starting dose of anagrelide wasnorrhagic events over the duration of the study (Table 3). '§1e
2.0 mg/d (range, 1 to 10), with a median maintenance dosage of 2dnplication was fatal in the patient who had basilar artegy
mg/d (range, 1to 5). hemorrhage. Similar to the circumstances surrounding the thr@n-
botic complications, the platelet count during the bleeding episoées

°

was always more than 400 10°/L. In total, 4 major thrombohem s
Follow-up information was available for all the patients over th@mhagic events occurred despite platelet counts of 400 t0>60@G
duration of the study. The overall initial response rate was 94.3¢4/L. In addition, one episode of thrombophlebitis and 3 mingr
with 26 patients (74.3%) achieving complete remission, 7 (zocpgpisodes of epistaxis were reported at a median platelet courg of
having partial remission, and only 2 (5.7%) showing no response20 < 1C°/L.
Over the duration of the study, 27 of the 33 responding patients

(82%) remained on anagrelide therapy for a median of 10.8 years ]
(range, 7 to 15.5). Of the 6 initially responding patients who af@iscussion

currently not on therapy, 2 died while on therapy, one from a basilar ) ] ) o
Because of the expectedly long survival of patients with ET, it is

) ) ) imperative that specific treatment be both well tolerated and
Table 2. Thrombotic events that occurred in 7 of 35 young patients who d . . K
were treated with anagrelide and followed for up to 15.5 years efficacious over the long term. Before the recent introduction of

Headache Tachycardia Edema Diarrhea

Clinical characteristics
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Treatment response
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Platelet count at time of event
Patient Event (X 109L) Table 3. Hemorrhagic events that occurred in 7 of 35 young patients who
were treated with anagrelide and followed for up to 15.5 years

1 Cerebrovascular accident 1578
2 Transient ischemic attack 688 Platelet count at time of event
3 Deep vein thrombosis 571 Patient Event (x 10°91L)
4 Thrombophlebitis 424 1 Gastrointestinal bleeding 911
5 Thrombophlebitis 682 2 Gastrointestinal bleeding 924
6 Thrombophlebitis 618 3 Gastrointestinal bleeding 409
7 Cerebrovascular accident 900 4 Retinal artery hemorrhage 412
Deep vein thrombosis 600 5 Basilar artery hemorrhage 453
Deep vein thrombosis 751 6 Uterine hemorrhage 680
Pulmonary embolism 973 7 Pulmonary hemorrhage 647
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anagrelide as a platelet-lowering agent in chronic myeloproliferatin. In any case, hemodilution from fluid retention may contribute
tive disorderg? patients with ET had been treated with hydroxyio the anemia in some patients on anagrelide therapy.
urea, alkylating agents, and radioactive phosphorus. Each of theseThe majority of the patients (54%) achieved and sustained a
modalities, however, is potentially leukemogeti€3-*5This par  complete remission (platelet count less than 4500%/L) over a
ticular concern has encouraged the investigation of presumabhedian of approximately 11 years of treatment with anagrelide.
nonleukemogenic treatment agents, including interferon alfa ap@wever, a substantial minority (29%) were in partial remission
anagrelidé® The present long-term study complements the prelimyer the long term and their clinical course was interrupted by
nary treatment reports of anagrelide therapy in ET by describifgajor thrombotic and hemorrhagic events, each occurring in 20%
the natural history of the initial drug side effects, the possiblgf the total study population. Of note, only 2 of the 7 patients with
emergence of new side effects, the durability of initial responsefrombotic events had a history of thrombosis, and inadequately
and the clinical efficacy of maintenance therapy. To minimize theyntrolled thrombocytosis was also prevalent in the patients who
confounding effect of advanced age and comorbid conditions @}perienced minor bleeding episodes. These observations are
these objectives, the study was restricted to young patients.  consistent with those of previous reports associating a substantial
The spectrum and incidence of initial side effects of anagrelidgy of thrombosis with mild-to-moderate thrombocytosis (platelet

therapy in our study population were similar to those described i \nt 400 to 600< 10°/L).4540 In one particular study, for

iqi iad2,23\\/i i .
the original studies?*With a dropout rate due to side effects ofe,ampje, all hemorrhagic events occurred at platelet counts of 500
only 9% and the demonstration of decreased reporting of si 2

. . h f$ 650 % 10°/L, and the overall risk of severe disease complica
effects over time, this study suggests long-term tolerability q{ ns was 22% versus 4% at platelet levels of less than &0

a_r(njagrilidet inhET. 'Il'he Eossik_)le oll_e \éefpmtt-:]nt oftttggglgce to initi mpared with 400< 10°/L.%° Similarly, in a randomized study ofg
side efiects has also been implied by other stud 0 NEW " high-risk patients comparing hydroxyurea treatment with no treat-

somatlc_: side effects emerged after a median treatme_nt pe_rlod ent, the only 2 thrombotic events that occurred in hydroxyuré&a-
approximately 11 years. However, the number of patients in the . . . 5

cated patients were associated with platelet counts of 490 &nd
current study was too small to allow accurate assessment of

. ) X 10°/L.% Therefore, it is possible that the residual risk &
occurrence of rare side effects such as congestive heart failure, L . . =
. . thrombosis in treated patients with ET can be further decreaged
However, we are not aware of the reporting of any somatic side

y keeping the platelet count below 46010%L. It is under %
bﬁgored, however, that the target platelet count in patients v%th
A?[_T requiring treatment needs to be addressed in a prospecdive
ndomized setting. g
Large, randomized studies are needed to accurately comp;iare

effects of anagrelide that had not previously been described.
During the original anagrelide studies, the median hemoglo
level decreased by 1 g/dL after approximately 2 years of tre
ment23 The results from the current study are similar and sugge@
that a longer treatment period may result in further deterioration of ) 2 - )
anemia. The reduction in the pretreatment level of hemoglobin e €fficacy and toxicity of platelet-lowering agents in E}
more than 3 g/dL in almost a quarter of the patients on treatm pntrolleq gtudles are also negded to separate inherent dlsgase
was impressive. The pathogenesis of anagrelide-induced anemigharacteristics from treatment-induced events. In the currgnt
not known. In previous in vitro studies, we and others have sho@tdy, we have shown long-term tolerability of anagrelide
that anagrelide does not significantly affect erythroid and granuiflerapy in ET. Although this was comforting, we were inf
cyte progenitor growth and that only supratherapeutic concentRf€ssed by the continued occurrence of thrombohemorrhagjic
tions inhibit megakaryocyte proliferatid2°3°0n the other hand, €vVents, despite active therapy. A careful analysis of patient d‘gta
the use of other quinazoline derivatives has been associated wigtggests that the aggressive control of thrombocytosis tg a
marked decrease in serum erythropoietin concentration in patieptatelet count of less than 400 10°L may be imperative to g
with posttransplant erythrocytosi§Whether anagrelide alters theminimize the incidence of recurrent thrombohemorrhagic evergs,
endogenous synthesis or erythroid precursor sensitivity of erythr@gardless of the treatment agent used. However, the occurré&nce
poietin remains to be determined. However, erythropoiesis in Bf dose-dependent side effects may not allow the optimal uség*of
may not always be erythropoietin depend®& Regardless, we a specific agent and require the use of an alternative agent. $he
have occasionally observed improvement in anemia in sorfater situation may be more relevant to an older patient
patients who are either taken off anagrelide treatment or wegpepulation, to whom the results of this study cannot kie
concomitantly treated with exogenous administration of erythropaxtrapolated. R

e
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