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Summary of SAMEP review 
 
 
Receipt of High Cost Medicine (HCM) formulary application: 04 February 2014 
Date of SAMEP meetings: 14 May 2014  
 
 
 
Name of medicine Anagrelide (Agrylin®) 

 

Dosage form capsule 

Strength 0.5 mg 

Requested 
Statewide HCM 
Formulary Listing 

 
 Thrombocytosis associated with myeloid neoplasia. 
 
Myeloid neoplastic disorders include:  

⋅ Essential thrombocythaemia  
⋅ Polycythaemia 
⋅ Myelofibrosis 
⋅ Chronic myeloid leukaemia (CML)  –  Philadelphia positive 

 

Average cost of 
medicine per 
treatment course 

The following table shows the annual cost of anagrelide per patient, 
depending upon dose prescribed: 

Dose Cost per annum 

0.5mg twice daily $6,534 

1mg twice daily $13,067 

1.5mg twice daily $19,601 

2.5mg four times daily  
(10mg is maximum 

recommended daily dose) 
$65,335 

Treatment is usually life-long. 

 
  

    Philadelphia negative 
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SAMEP recommendations 
 
Following the review of the current available evidence (appendix 1), pharmacoeconomic 
considerations (appendix 2) and consideration of formal feedback from haematology 
department heads, or their delegates/ clinicians with an interest in this area, SAMEP 
recommend the following:   
 

• Listing anagrelide on the South Australian High Cost Medicines Formulary as a third-line 
option, in patients with essential thrombocythaemia who fail treatment with hydroxyurea 
(HU) due to intolerance or lack of efficacy, and who are contraindicated to, or failed 
second-line therapy: 

 

o In patients less than 80 years of age:   

 First-line → hydroxyurea 

 Second-line →Interferon-α2a (IFNα) 

 Third line options include:  

⋅ Anagrelide; 

⋅ Busulfan; or  

⋅ combination low dose anagrelide + HU.  

o In patients over 80 years of age: 

 First-line → hydroxyurea 

 Second-line → Busulfan 

 Third line options include:  

⋅ Anagrelide; 

⋅ Combination anagrelide + HU; or 

⋅ IFNα.  

 

• Formulary listing of anagrelide should be limited to patients with essential 
thrombocythemia (ET).  Usage in the other myeloid neoplastic disorders can be 
considered on an individual patient use (IPU) basis through drug committees. 

 

• The dose of anagrelide on formulary should be capped at 1mg twice daily. Higher doses 
would be considered non-formulary and require approval by local hospital drug 
committees.  

 
o SAMEP noted that the cost of anagrelide is open-ended (potentially up to 

$65,000 per annum per patient, depending upon dose), and is dependent upon 
titration with a surrogate marker. The incremental benefit with increasing dosage 
is unknown, therefore members agreed it would be appropriate to limit the 
dosage to 1mg twice daily, with any doses higher than this requiring approval by 
a local hospital drug committee. The cost of 1mg twice daily is $13,067 per 
patient per annum. Restricting higher doses to IPU request only will require 
clinicians to consider the cost & alternate options, such as combination therapy. 
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o SAMEP noted that clinicians agree that combination therapy (HU + low dose 
anagrelide) has a role in patients who have some response to HU but are unable 
to tolerate higher doses due to side effects. Combination therapy allows lower 
doses of anagrelide to be used compared to anagrelide monotherapy, 
substantially reducing cost. 

o The applicant recommended that patients should commence on 0.5mg twice 
daily, with a review of platelet count at 2-3 weeks, and the dose increased if 
required. 

 

• HU is superior to anagrelide and should always be considered first-line treatment, 
except in pregnant women (or women intending to become pregnant) and children. 

  

• SAMEP noted that anagrelide has not been proven to be superior (or inferior) to IFNα, 
and that the comparator, IFNα, is funded on the PBS for this indication, meaning the 
cost of IFNα is negligible from the perspective of SA Health. From the perspective of SA 
Health therefore, IFNα is more cost-effective than anagrelide, but anagrelide would be 
appropriate in patients unable to tolerate or contraindicated to IFNα.  It was noted that 
guidelines from Europe recommend anagrelide as second-line, however SAMEP noted 
that in Europe, IFNα is not registered for treatment of any of the myeloid neoplasias. 
SAMEP members recommend listing anagrelide with in accordance with the amended 
clinical pathway provided in Appendix 3. 

 

• The eligibility checklist (Appendix 4) must be completed prior to dispensing and must 
include the reason for failing treatment with IFNα or the contra-indication to IFNα, and 
the reason for failing HU monotherapy.  

 
• Formulary listing should be contingent on provision of the following outcomes: 

o Platelet count at 3 months, and then annually 

o If therapy with anagrelide is ceased, the reason for cessation 

 

• As there is currently no clinical trial data in the second-line population (that is, patients 
who have failed treatment with hydroxyurea), and therefore no strong evidence that 
anagrelide is effective in patients in whom hydroxyurea was not effective, SAMEP 
recommend that a formulary listing should include a protocol with a trial period (of three 
months), to stop therapy to prevent futile use in patients who do not respond. SAMEP 
noted that it is difficult to define futile use, given that platelet count is an invalidated 
surrogate biomarker (with no direct correlation between platelet count and prevention of 
thrombosis) and the definition of complete response varies between studies.  In the 
opinion of clinical experts, measurement of platelets at 3 months would be appropriate to 
determine efficacy and ongoing treatment. SAMEP noted that in the literature there are 
varying platelet levels that are considered a “response” however clinicians agreed that a 
non-response could be defined as not achieving a platelet count of <600 x 109/L after 
three months treatment, or not getting platelet count to half the pre-treatment level. 
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Appendix 1:  Review of the evidence  
 

Evaluations by other Jurisdictions 
Pharmaceutical Benefits 
Advisory Committee 
(PBAC) 

June 2001 – Full review 
Outcome: Not recommended 
 
Sept 2002 – Resubmission 
Outcome: Not recommended 
 
June 2003 – Resubmission 
Listing requested: “Initial treatment of ET in patients 60 years of age 

or less who satisfy the following criteria: platelet count of not 
less than 1,000 x 109 per L or who have had a prior thrombotic 
event. 
Treatment of symptomatic ET in patients over 60 years of age, 
who initially had a platelet count of not less than 1,000 x 109 
per L or who have had a prior thrombotic event, and who have 
failed to control platelet counts satisfactorily or failed to be 
tolerated or where such therapy is contraindicated as defined in 
the approved Product Information for the agent. 
Continuing treatment of ET where the patient has demonstrated 
a response to treatment as manifested by a decrease in platelet 
count to less than 600 x 109 after 3 months and then a 
maintenance of this reduction is observed every 6 months 
thereafter” 

Outcome: Not recommended due to “clinical and economic 
uncertainties”[1] 

Canadian Agency for 
Drugs and 
Technologies in Health 
(CADTH) 

None 

Scottish Medicines 
Consortium (SMC) 

9 May 2005 – Full review. 
Outcome:  Not recommended for the reduction of 
elevated platelet counts in ‘at risk’ patients with essential 
thrombocythaemia who are intolerant of their current therapy or 
whose elevated platelet counts are not reduced to an acceptable 
level by their current therapy. The cost effectiveness of anagrelide 
has not been demonstrated. [2] 
10 Oct 2005 – Resubmission. 
Outcome: Accepted for use within NHS Scotland for the reduction of 
elevated platelet counts in at-risk patients with essential 
thrombocythaemia who are intolerant of their current therapy or 
whose elevated platelet counts are not reduced to an acceptable 
level by their current therapy. [3] 

National Institute for 
Health and Clinical 
Excellence (NICE) 

None 
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All Wales Medicines 
Strategy Group 
(AWMSG) 

6 May 2005 – Full review 
Outcome:  Recommendation to support the use of anagrelide within 
NHS Wales in accordance with its licensed indications and subject to 
the formation of a uniform pathway for the management of patients 
with essential thrombocythaemia throughout Wales. (Summary 
document not publically available) 

 
Anagrelide (Agrylin®) is registered with TGA for the “treatment of essential thrombocythemia”. 
Treatment of other myeloid neoplastic disorders with anagrelide are off-label indications. 
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OVERVIEW OF MYELOPROLIFERATIVE NEOPLASMS  

Myeloproliferative neoplasms (MPNs) include: 

• Essential thrombocythaemia (ET) is an acquired myeloproliferative disorder 
characterised by a sustained elevated platelet count, with a tendency for thrombosis and 
haemorrhage[4]. The median age at diagnosis is 65 to 70 years but the disease can 
occur at any age[5]. 50% of patients have an acquired JAK2 V617F mutation [6]. 

• Polycythemia vera (PV) 
• Primary myelofibrosis (PMF)  
• Chronic myeloid leukemia (CML)  

Incidence  

The reported incidence in the literature of the chronic myeloproliferative disorders varies 
considerably between publications [5]. The annual incidence of ET is 1.5 per 100,000, and the 
annual incidence of PV is approximately 2 per 100,000 [5]. Survival for ET patients does not 
differ from the general population, but PV patients have a significantly higher mortality [5]. 

The reported prevalence of ET and PV is similar, both approximately 30 per 100,000 (0.03%) 
[5].  

In Australia the age-standardised incidence rate for CML is 1.3 cases per 100,000. The age-
standardised mortality rate from CML is 0.4 deaths per 100,000 people [7]. 

Diagnosis 

In 2008 the World Health Organisation (WHO) revised the classification of myeloproliferative 
disorders, redefining them as ‘neoplasms’, and newly revised diagnostic criteria [8]. It is 
acknowledged that ET and PV form a phenotypic continuum with significant overlap [6]. 

Diagnosis of ET requires meeting all four of the following criteria:   

⋅ Sustained platelet count ≥ 450 x 109/L  
⋅ Bone marrow biopsy showing ↑ number of enlarged mature megakaryocytes; no ↑ or left 

shift of neutrophil granulopoiesis or erythrompoiesis 
⋅ Not meeting WHO criteria for polycythemia vera,  primary myelofibrosis,BCR-ABL1-

positive chronic myeloid leukemia, myelodysplastic syndrome or other myeloid 
neoplasm 

⋅ Demonstration of JAK2V617F or other clonal marker, or in the absence of JAK2V617F 
no evidence of thrombocytosis [8] 

Diagnosis of PV requires meeting both of the major criteria below and one minor criterion, or the 
first major criterion and two minor criteria: 

⋅ Major criteria:   
o Hb > 185g/L in men or > 165g/L in women; or other evidence of   

  increased red cell volume 
o Presence of JAK2V617F or other functionally similar mutation such as JAK2 

exon 12 mutation 
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o  
⋅ Minor criteria:   

o Bone marrow biopsy showing hypercellularity for age with trilineage growth with 
prominant erythroid, granulocytic and megakaryocytic proliferation 

o Serum erythropioetin level below the reference range for normal 
o Endogenous erythroid colony formation in vitro [8] 

Diagnosis of PMF requires meeting all 3 major criteria below and two minor criteria: 

⋅ Major criteria:   
o Megakaryocyte proliferation and atypia 
o Not meeting WHO criteria for PV, BCR-ABL1+ CML, myelodysplastic  

  syndrome or other myeloid neoplasms 
o Demonstration of JAK2V617F or other clonal marker 

⋅  
⋅ Minor criteria: 

o Leukoerythroblastosis 
o Increase in serum lactate dehydrogenase (LDH) 
o Anaemia 
o Splenomegaly [8] 

CML - Most patients with CML present with splenomegaly, leukocytosis with circulating early 
granulocyte forms, thrombocytosis, and low levels of leukocyte alkaline phosphatase activity. 
Most patients (≈95%) with CML test positive for the Philadelphia chromosomal abnormality 
(reciprocal translocation between chromosome 9 and 22) [9]. 

Treatment and Prognosis   

None of the myeloproliferative disorders are curable and treatment is aimed at preventing (or 
treating) a thrombohaemorrhagic event. Prognosis is related to the risk of thrombosis or 
haemorrhagic events [4]. 

Risk stratification for thrombosis is important (age, prior history of thrombosis, presence of 
comorbidities e.g. hypertension or diabetes). There is no strong data to correlate level of platelet 
count and thrombosis risk.  

Treatment may include platelet apheresis or cytoreductive therapy (e.g. hydroxyurea1, 
anagrelide or interferon α)  to reduce platelet numbers, and anti-platelet drugs to prevent 
platelet aggregation (e.g. aspirin). Published clinical guidelines agree that hydroxyurea should 
be the agent of first choice in patients requiring cytoreductive therapy [6, 10, 11]. Guidelines 
vary on the recommended second line agent. Interferon α is not currently registered by the FDA 
or in Europe for the treatment of myeloproliferative disease.  

  

                                                      
1 Hydroxyurea is also known as hydroxycarbamide 

http://en.wikipedia.org/wiki/Chromosomal_translocation
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SUMMARY OF EVIDENCE  
 
Systematic reviews 
 
No systematic reviews were identified that investigated cytoreductive therapy (e.g. hydroxyurea, 
anagrelide or interferon α)  in patients with myeloproliferative neoplasms.  
 
One Cochrane review was identified for the population concerned: a systematic review of RCTs 
investigating antiplatelet drugs in patients with PV or ET [13] .  
 
A Cochrane proposal was identified which aims to determine the clinical efficacy and safety of 
JAK1 and JAK2 inhibitors for treating myelofibrosis generated by hematologic or non-
hematologic conditions [14]. 
 
Randomised controlled trials 
 
No head-to-head randomised trials were identified comparing anagrelide to either interferon-
alpha or busulfan, in patients refractory or intolerant of hydroxyurea. 
 
In a prospective randomised trial hydroxyurea has been shown to reduce the risk of thrombotic 
events compared to no treatment (Risk difference = 20.4%; 95% CI: 8.5%,32%; χ2 = 8.3, 1df, 
p=0.003). [15]. In this trial, the investigators aimed at maintaining the platelet count below 600 x 
109/L with hydroxyurea. 
 
Two randomised controlled trials were identified comparing anagrelide to hydroxyurea. These 
were provided by the applicant with the formulary submission: 
 

Citation 

Gisslinger H, Gotic M, Holowiecki J, Penka M, Thiele J, Kvasnicka 
H-M, et al. Anagrelide compared with hydroxyurea in WHO-
classified essential thrombocythemia: the ANAHYDRET Study, a 
randomized controlled trial. Blood. 2013 March 7, 
2013;121(10):1720-8. 

Funding of study AOP Orphan Pharmaceuticals AG, Austria (manufacturer of 
Thromboreductin®, a brand of anagrelide) 

Design Prospective randomised, single-blind non-inferiority trial 
Trial Identification Number -- 
Duration of treatment 36 months 
Patient population Adults (> 18 years) newly diagnosed with ET (with WHO criteria2) or 

treatment-naïve ET, and considered at risk of thrombotic or 
haemorrhagic events, defined as one of the following: 

⋅ Age ≥ 60 years 
⋅ Platelet count ≥ 1000 x 109/L 
⋅ Increase in platelet count of ≥ 300 x 109/L in 3 months 
⋅ Hypertension 
⋅ Diabetes 
⋅ A history of thrombohaemorrhagic events 

Treatment group Anagrelide (Thromboreductin®) 0.5mg twice daily, increased until 
maintenance of platelet count at normal (<450 x 109/L) or close to 
normal (450-600 x 109/L) levels. (+/-  aspirin or clopidogrel if already 

                                                      
2 World Health Organisation diagnosic criteria for ET (2008). 



10 
 

taking it for >2 weeks) 
No. of patients in treatment 
group 122 

Withdrawals from treatment 
group 

At one year:  19 (15.6%) 
Total (over  9 year follow-up):  49 (40.2%) 

Comparator group Hydroxyurea 1500mg/day, increased until maintenance of platelet 
count at normal (<450 x 109/L) or close to normal (450-600 x 109/L) 
levels.  (+/-  aspirin or clopidogrel if already taking it for >2 weeks) 

No. of patients in comparator 
group 

131 (Intention to treat, not including 6 patients who withdrew 
consent prior to initiation of medication) 

Withdrawals from comparator 
group 

At one year:  11 (8.4%) 
Total (over 9 year follow-up):  47 (35.9%) 

Primary efficacy outcome(s) % change in platelets 
Change in haemoglobin level 
Change in leukocytes 
Total number of ET-related events (major arterial thrombosis, 
major venous thrombosis, minor arterial events, minor venous 
events, major or minor bleeding events) 

Secondary outcome(s) Other adverse events  
Blinding of patients Unclear 
Blinding of outcome assessors Unclear 
Allocation concealment Unclear 
Outcomes: Anagrelide (n=122) Hydroxyurea (n=133) 

Platelet count Actual counts not provided. Results provided graphically only. 
Haemoglobin Results provided graphically only. 
Leukocyte count Actual counts not provided. Results provided graphically only. 
Major arterial thrombosis 7 (5.7%) 8 (6.0%) 
Major venous thrombosis 2 (1.6%) 6 (4.5%) 
Severe bleeding events 5 (4.1%) 2 (1.5%) 
Minor arterial thrombosis 24 (19.7%) 20 (15.0%) 
Minor venous thrombosis 3 (2.5%) 3 (2.3%) 
Minor bleeding events 18 (14.8%) 15 (11.5%) 

Other 
Adverse 
Events: 
 
 

 Anagrelide (n=122) Hydroxyurea (n=131) 
Infections 12 (9.8%) 28 (21.4%) 
Anaemia 11 (9.0%) 24 (18.3%) 
Epistaxis 6 (4.9%) 15 (11.5%) 

Leukopenia 1 (0.8%) 37 (28.2%) 
Hypertension 14 (11.5%) 4 (3.1%) 

Palpitation 30 (24.6%) 3 (2.3%) 
 Tachycardia 13 (10.7%) 3 (2.3%) 
 Alopecia 0 5 (3.8%) 
 
Discussion: The authors of the above industry-funded trial have concluded that anagrelide is 
non-inferior to hydroxyurea in preventing thromboembolic and bleeding events in patients 
diagnosed with ET [16]. However there is some ambiguity noted with the reported numbers of 
patient withdrawals from each group and the number of patients followed up for the three year 
period. The following table indicates that at 36 months only 39 patients of the 122 randomised 
to anagrelide (32%) were assessed for platelet count, haemoglobin and leukocyte count [16]. Of 
the 131 patients randomised to hydroxyurea, only 46 were followed up at 36 months (35%).  
Because the number of patients enrolled in the ANAHYDRET trial, the duration of followup, and 
primary endpoints recorded were relatively small, the trial was not powered to see the 
differences observed in the PT-1 study. 
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Extracted from Figure 2 (page 1724) in:  Gisslinger H, Gotic M, Holowiecki J, Penka M, Thiele J, Kvasnicka 
H-M, et al. Anagrelide compared with hydroxyurea in WHO-classified essential thrombocythemia: the 
ANAHYDRET Study, a randomized controlled trial. Blood. 2013 March 7, 2013;121(10):1720-8. 

 
Therefore while there is evidence to suggest non-inferiority at 3 and 6 months, there is 
uncertainty regarding the claim of non-inferiority at 2 and 3 years due to the high number or 
withdrawals. It is unclear for what period adverse events are reported for (if the table above is 
inclusive to 3 years or longer).  
 
The brand of anagrelide used in the above trial, Thromboreductin, is not bioequivalent to the 
brand available in Australia (Agrylin). Thromboreductin capsules take longer to dissolve in vitro, 
and in bioequivalence studies, the Cmax was significantly lower (point estimate 66%, 90% CI: 58 
-76%), and the area under the plasma concentration time curve from time zero to infinity (AUC0-

∞) was also significantly decreased (point estimate 77%; 90% CI: 68-86%) [17]. The implication 
of this is that potentially a lower dose of Agrylin could be used to obtain similar outcomes. 
 
There was statistically significant difference in the number of cardiovascular events between the 
two groups.  Rates of hypertension, palpitations and tachycardia were higher in the anagrelide 
group.  
 
 
Randomised controlled trial  

Citation 

Harrison CN, Campbell PJ, Buck G, Wheatley K, East CL, Bareford D, 
et al. Hydroxyurea compared with anagrelide in high-risk essential 
thrombocythemia. New England Journal of Medicine. 2005; 
353(1):33-45. (Primary Thrombocythaemia 1 (PT-1) trial) 

Funding of study Funding from UK Medical Research Council and the Leukemia 
Research Fund 
Anagrelide provided at reduced price from Shire 
Pharmaceuticals 

Design Open-label randomised trial 
Trial Identification number Not provided 
Duration of treatment Median follow-up 39 months (range: 12-72 months) 
Patient population Adult patients with essential thrombocythemia, considered high risk 

for thrombotic or haemorrhagic events. High risk defined as 
including one of the following criteria: 

⋅ >60 years old 
⋅ Current or previous platelet counts of ≥ 1x106/mm3 
⋅ History of ischaemia, thrombosis or embolism 
⋅ Haemorrhage caused by ET 
⋅ Hypertension or diabetes requiring therapy 

Treatment group Anagrelide 0.5mg twice daily (adjusted according to platelet count) 
+ aspirin 75mg daily (or 100mg daily for Australian patients) 

No. of patients in treatment 
group 405 

Withdrawals from treatment 148 
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group 
Comparator group Hydroxyurea 0.5 to 1.0g daily (adjusted according to platelet count) 

+ aspirin 75mg daily (or 100mg daily for Australian patients) 
No. of patients in comparator 
group 404 

Withdrawals from comparator 
group 79 

Primary efficacy outcome(s) Time from randomisation to death from thrombosis or 
haemorrhage or time to an arterial or venous thrombotic event or a 
serious haemorrhage 

Secondary outcome(s) Time to first arterial or venous thrombotic event or to the first 
serious haemorrhage; 
Time to death; 
Incidence of transformation to myelofibrosis, acute myeloid 
leukemia, myelodysplasia or polycythemia vera; 
Control of platelet count 

Blinding of patients No 
Blinding of outcome assessors Yes 
Allocation concealment Unclear 
Outcomes: 

Thrombosis, serious 
haemorrhage or death  

Anagrelide + aspirin HU + aspirin OR (95% CI) P value 

55 36 1.57 (1.04 - 
2.37) 0.03 

Venous thromboembolism 
3 14 0.27 (0.11 - 

0.71) 0.006 

Arterial thrombosis 
37 17 2.16 (1.27 - 

3.69) 0.004 

Serious haemorrhage 
22 8 2.61 (1.27 - 

5.33) 0.008 

Myelofibrosis 16 5 2.92 (1.24-6.86) 0.01 
Adverse events: Anagrelide + aspirin HU + aspirin   

Non-thrombotic 
cardiovascular events 92 27  <0.001 

Diarrhoea 18 6  0.01 
Total GI events 59 36  0.01 

Total withdrawals from assigned 
treatment group 148 79  <0.001 

 
Discussion: The authors of the PT-1 randomized trial above demonstrated that anagrelide plus 
aspirin was inferior to hydroxyurea plus aspirin in high-risk ET patients [18]. Patients treated 
with anagrelide experienced reduced event-free survival (p = 0.03) with higher rates of arterial 
thrombosis (p = 0.004), major hemorrhage (p = 0.008), and progression to myelofibrosis (p = 
0.01), despite equivalent control of the platelet count. However the rate of venous thrombosis 
was decreased (p = 0.006).  
 
It is noted that the trial closed early due to an excess number of vascular events and deaths in 
the anagrelide arm of the trial [18]. The number of patients who withdrew from the anagrelide 
arm before closure of the trial was significantly higher than the hydroxyurea group (148 vs 79, 
p<0.001) [18]. Significantly more patients withdrew from the anagrelide group due to side 
effects (88 vs 43, p<0.001) or because of a serious adverse event or end point occurred 
(cardiac failure, serious arrythmia, myocardial infarction) [18]. Withdrawals from the anagrelide 
group due to lack of platelet control was 19 (4.7%) compared to 15 in the HU group (3.7%), 

javascript:windowReference('drugInfo','drugContentPopup.aspx?mid=5673');
javascript:windowReference('drugInfo','drugContentPopup.aspx?mid=6345');
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which was not significantly different.  In addition, the anagrelide group had a higher rate of 
transformation to myelofibrosis than the hydroxyurea group (OR = 2.92, 95%CI: 1.24-6.86, 
p=0.01).  
 
Other studies  
 
Interferon-alfa lowers platelet count in patients with PV and ET and there are reported cases of 
molecular remissions being sustained for several years even after discontinuation of INFα 
treatment (Silver 2013). There are however no head to head comparative trials with anagrelide.  
IFNα has a documented high rate of discontinuation due to side effects [10], including 
depression, fatigue, hepatitis and pneumonitis. The requirement of 3-times weekly injections 
may affect compliance. The pegylated forms of IFNα allow once weekly dosing, and a number 
of clinical trials are currently underway investigating their use in myeloproliferative neoplasms. 
 
Busulfan - The safety and efficacy of busulfan treatment  in myeloproliferative neoplasms is 
based largely on case studies and observational cohorts only. A published randomised trial 
compared busulfan to radiophosphorus in PV, however thrombocytosis was not a requirement 
of inclusion, nor was platelet count was not a measured outcome [19]. The most common 
adverse effect with busulfan is bone marrow depression, particularly thrombocytopenia. 
Busulfan is carcinogenic and although acute leukaemia is probably part of the natural history of 
PV, prolonged busulfan therapy may increase the incidence [20]. In light of the carcinogenetic 
potential of busulfan, the manufacturers recommend avoiding using the drug in younger or 
asymptomatic patients with PV or ET [20]. Other reported side effects include hepatotoxicity, 
infections, pulmonary fibrosis, cardiac tamponade and alterations of cornea and lens of the eye 
and hyperpigmentation of the skin. Busulfan is contraindicated in pregnancy and breastfeeding.  
 
 
OVERVIEW OF EVIDENCE 
 
Study Design and Quality 
 
There are no head-to-head studies comparing anagrelide with either interferon or busulfan, in 
patients intolerant or refractory to hydroxyurea. 

Two randomised trials have compared anagrelide to hydroxyurea. Because the number of 
patients enrolled in the ANAHYDRET trial, the duration of followup, and primary endpoints 
recorded were relatively small, the trial was not sufficiently powered to detect differences 
between the two treatments [16]. The PT-1 trial was randomised, but neither patients nor carers 
were blinded to treatment arms, however outcome assessors were blinded to treatment arms 
[18]. Patient numbers were sufficiently high to adequately reach 80% power and a significance 
level of 0.05.  

The evidence for interferon and busulfan is based upon case-control and cohort studies only 
(NHMRC level of evidence: III-2).  

 
Effectiveness 
 
Hydroxyurea has been shown to reduce thrombotic events in ET and PV and clinical guidelines 
recommend it as first-line therapy for patients with myeloproliferative neoplasms who require 
cytoreductive therapy [10]. 



14 
 

Comparison of patients in the PT-1 (hydroxyurea vs. anagrelide) suggests that although 
anagrelide is inferior to hydroxyurea at controlling platelet count at three and six months, the 
control of platelet count was similar at nine months after trial entry and subsequently and 
therefore  may be suitable as second-line therapy for patients in whom hydroxyurea therapy is 
inadequate or not tolerated [18]. Anagrelide has been authorised in the European Union since 
November 2004 for the “reduction of elevated platelet counts in at risk ET patients who are 
intolerant to their current therapy or whose elevated platelet counts are not reduced to an 
acceptable level by their current therapy” [21]. An at risk ET patient was defined by the 
European Medicines Agency as having one or more of the following: >60years of age, a platelet 
count >1000 x 109/L or a history of thrombohaemorrhagic events [21]. 

There are no head-to-head comparative studies comparing anagrelide to IFNα in patients with 
myeloproliferative neoplasms, nor are there any head-to-head trials comparing anagrelide to 
busulfan. 

IFNα  is effective at controlling the platelet count in ET [22] although there is little direct 
evidence of efficacy in prevention of thrombosis [6].  Although registered and funded in 
Australia, IFNα is not registered in Europe or the USA (as at Feb 2014) for the treatment of 
myeloproliferative neoplasms.  
 
 
Safety 
 
In the PT-1 randomised trial, up to one-third of patients could not tolerate anagrelide because of 
side effects, many of which result from its vasodilatory and positive inotropic actions, including 
palpitations and arrhythmias, fluid retention, heart failure, and headaches [18]. Use of 
anagrelide requires particular caution in elderly patients and in those with pre-existing cardiac 
disease.  The manufacturer recommends close monitoring of liver function and for 
cardiovascular effects [23]. The PT-1 trial closed early due to an excess of vascular events and 
deaths observed in the anagrelide arm of the trial, together with an excess of myelofibrosis, 
other adverse events and withdrawal from treatment [18]. 
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Appendix 2:  Comparative costs & pharmacoeconomic considerations  
 
Perspective 
 
For the purposes of this review, the cost-effectiveness of anagrelide as a second line treatment 
for myeloproliferative disease was considered from the perspective of the state.  Because IFNα 
is funded on the PBS for myeloproliferative disease with excessive thrombocytosis, it is not a 
cost to SA Health unless the patient is admitted to hospital and treated as an inpatient. 
Anagrelide is not on the PBS, and therefore is a cost to SA Health for inpatient and outpatient 
treatment.   
 
 
Comparative Costs:  
 

• Cost of anagrelide per treatment course: 
 

The following table shows the annual cost of anagrelide per patient, depending upon 
dose prescribed. Treatment is usually life-long. 

 
Dose Cost per annum 

0.5mg twice daily $6,534 
1mg twice daily $13,067 

1.5mg twice daily $19,601 
2.5mg four times daily (max dose) $65,335 

 
  

• Interferon alfa 2a:  
 

The annual cost of interferon alfa 2a per patient is shown in the following table:  
 

Dose Cost per month Cost per annum 
Initial dose: 3 million units/day 

days 1-3, then 6 million units/day 
for days 3-30 

$1,699 N/A 

3 million units twice weekly $238 $3,099 (per 52 weeks) 
3 million units three times weekly $358 $4,649 (per 52 weeks) 

 
 

• Busulfan:  
 
 Recommended dose in ET & PV: 4-6mg daily ($631 - $947 per annum) 
 Recommended dose in PMF: 2-4mg daily ($316 - $631 per annum) 
 
 
Cost offsets:  Assumes no cost off-sets 
 
Other costs:  Monitoring costs between the comparative treatments can be assumed to be similar.  
 
Effectiveness/Utility: As there are no head-to head trials comparing anagrelide to interferon or 
busulfan, as second-line therapy in patients intolerant or refractory to hydroxyurea, then only indirect 
comparisons are possible. As the degree of platelet elevation does not appear to directly correlate with 
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thrombotic risk, it is not possible to correlate the efficacy of platelet reduction by anagrelide to a direct 
reduction in thrombotic risk. 
 
Side effects are common with anagrelide, interferon alfa 2a and busulfan, although the side effect 
profiles are different.  
 
Because there are no comparative studies of efficacy and quality of life, the cost-effectiveness of 
anagrelide compared to IFNα is uncertain, and likely to be high from the perspective of SA Health (as 
IFNα is federally funded on the PBS).  However despite the economic uncertainties arising from clinical 
uncertainties, there appears to be a role for anagrelide in patients who are intolerant (or contra-
indicated to) and/or refractory to HU & IFNα. 
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Appendix 3: Clinical pathway 
 
Patient diagnosis: Essential Thrombocythemia  
 
Low risk patients → aspirin 
 

 
 
NOTES:  

• First line always hydroxyurea, except for patients who are pregnant, or planning on 
becoming pregnant & children. 

• The maximum dose on formulary is 2mg/day (1mg twice daily). Requests for doses 
higher than this must be referred to hospital drug committees for approval. 

• Individual Patient Use (IPU) requests for anagrelide to treat myelodysplastic disorders 
other than essential thrombocythemia (e.g. polycythemia vera, primary myelofibrosis, 
CML) must be referred to the hospital drug committee. 

• To be eligible for anagrelide, patients must have either tried and failed, or be 
contraindicated to, first and second line therapy.  

• Intolerance to hydroxyurea is defined as: 
o Presence of leg ulcers or other unacceptable hydroxyurea-related non-

haematological toxicities, such as mucocutaneous manifestations, 
gastrointestinal symptoms, pneumonitis or fever at the minimum dose of 
hydroxyurea required to maintain a normal platelet count. 

o Haematological toxicity  (anaemia or leukopenia) at the lowest dose of 
hydroxyurea required to achieve a normal platelet count. 

• Refractory to hydroxyurea is defined as uncontrolled myeloproliferation, i.e. platelet 
count > 600 x 109/L AND white blood cell count > 10 x 109/L after 3 months of at least 2 
g/day of Hydroxyurea (or 2.5g/day in patients > 80kg) 

• Contraindications or intolerance to interferon α2a must be provided on the eligibility 
checklist at the time of dispensing of anagrelide 
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Appendix 4: Eligibility checklist 
 

 Anagrelide 
Capsules, 0.5mg 

Anagrelide is listed on the Statewide High Cost Medicines Formulary for the following 
indication: 

• Essential thrombocythaemia, in patients who are intolerant of or refractory to 
hydroxyurea; and 

o If < 80 years of age, are intolerant of, or have a contra-indication for the 
use of, interferon-α2a; or are refractory to interferon-α2a; or 

o If ≥ 80 years of age, are resistant to, or intolerant of, busulfan 

 

Note: If all criteria are met, the patient is eligible for an initial THREE months therapy with anagrelide.  

To be eligible for anagrelide beyond three months, proof of effectiveness must be shown by the 
provision of agreed outcome measurements. This must be explained to the patient at the initiation of 
therapy. 

 

 
The following information is required to be provided by the prescriber prior to dispensing of the high cost 
medicine: 

Patient UR number:       

Patient initials:       Date of birth:       Gender:       

Patient location (site/hospital):       

 

Prescriber eligibility for anagrelide: (both criteria must be ticked) 

1.  Prescriber is a consultant haematologist 

 and 

2.  Prescriber agrees to provide the following objective measures of outcome to the DTC3: 

o Platelet count at baseline, 3 months, and annually thereafter  

o If anagrelide therapy ceased, the reason for cessation 

 

Patient eligibility for anagrelide: (all four criteria must be ticked) 

1.   Patient has been diagnosed with essential thrombocythaemia 

and 

2.   Patient has been treated with hydroxyurea, and is (select 1 of the 2 options): 

i.   Intolerant of hydroxyurea;  
                                                      
3 Platelet counts must be provided with each new prescription.  
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 If yes, please tick one of the following:  

   anaemia or leukopenia at minimum dose to maintain normal 
platelet level 

   leg ulcers 

   hydroxyurea-related fever 

   other non-haematological side effect at minimum dose to 
maintain normal platelet level. Please 
specify:____________________________________ 

or 

ii.   Resistant* to hydroxyurea after 3 months of treatment 

(* defined as platelets still above 600 x 109/L after three months 
treatment of at least 2g/day hydroxyurea (or 2.5g/day if patient > 80kg), 
or not reducing platelet count to half the pre-treatment level within three 
months) 

and 

3.   Patient is intolerant, contra-indicated or resistant to second-line therapy (one criteria 
must be ticked) 

i.   Aged < 80years of age and  

 resistant to interferon-α2a (defined as platelets still above 600 x 109/L 
after three months treatment); or 

 intolerant to three month trial of interferon. If yes, please provide 
details:  

  Persistant flu-like symptoms (fever, chills, myalgia)  

  Depression or other psychiatric disorders 

  Hypo/hypertension, palpitations, arrthymias 

  Nausea, vomiting, anorexia, weightloss 

  Other adverse effect. Please specify:  

 ___________________________________________ 

 contraindicated to interferon-α2a. If yes, please provide details: 
___________________________________________ 

or 

ii.    Aged ≥ 80 years of age and  

resistant to busulfan; or 

 intolerant of / contraindicated to busulfan.  

   

  and 

4.  Patient has been provided with written information about the intended treatment with 
anagrelide 
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