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Executive Summary:  

Eltrombopag is an orally bioavailable thrombopoietin-receptor (TPO) agonist.  It received FDA-approval for use in chronic idiopathic (immune) thrombocytopenia purpura (ITP) in those who have had insufficient response to corticosteroids, immune globulin or splenectomy.
Efficacy:

The short-term use of eltrombopag was evaluated in two randomized, placebo-controlled trials.  Each trial enrolled adults with a chronic ITP history of at least 6 months-duration.  These adults also had received at least one prior therapy for ITP and had pretreatment platelet counts < 30,000 mm3.  

· Patients were randomly assigned 2:1 to either eltrombopag 50mg or placebo daily for up to 6 weeks6.  The primary endpoint was a platelet count > 50,000 mm3 on day 43.  Results indicated that significantly more patients in the eltrombopag arm achieved a platelet count > 50,000 mm3 than those in the placebo arm [59 vs. 16%; OR 9.61 (3.31-27.86); p<0.001].  A post-hoc analysis determined that of those with baseline platelet counts < 15,000 mm3 who did not meet the primary endpoint, 36% did have a clinically significant response in platelet counts.  Response to eltrombopag was noted to occur irrespective of splenectomy status, concomitant ITP medications or baseline platelet counts.

· A total of 117 patients were evaluated in a multicenter, randomized, double-blind, placebo-controlled trial of short duration8.  Adult patients with chronic ITP were included to evaluate the primary endpoint of a platelet count > 50,000 mm3 on day 43.  Treatment arms included placebo, eltrombopag 30mg, 50mg and 75mg.  The results indicate that at day 43, the subjects in the eltrombopag 50mg and 75mg arms had a significantly better platelet response compared to the placebo arm [70% vs. 11% eltrombopag 50mg vs. placebo; p=0.002] and [81% vs. 11% eltrombopag 75mg vs. placebo; p=0.001]. 
Safety:

· Hemorrhage was the most common serious adverse event associated with eltrombopag, although most hemorrhagic reactions followed discontinuation of eltrombopag, when platelets returned to their baseline value.  Included were menorrhagia, ecchymosis and conjunctival hemorrhage.
· Eltrombopag has a Black Box Warning for the risk of hepatotoxicity.  
· TPO-receptor agonists, including eltrombopag, increase the risk for development or progression of reticulin fiber deposition within the bone marrow.  
· Discontinuation of eltrombopag may result in thrombocytopenia of greater severity than was present prior to initiation of therapy, which may increase the risk of bleeding.  
· Excessive increases in platelet counts may result in thrombotic or thromboembolic complications.   Eltrombopag should not be used in an attempt to normalize platelet counts. Follow the dose-adjustment guide to maintain platelet counts > 50,000 mm3.

· Eltrombopag stimulation of the TPO-receptor on the surface of hematopoietic cells may possibly increase the risk for hematologic malignancies. 
· In the controlled clinical studies, cataracts developed or worsened in some patients who received eltrombopag 50 mg daily and a few placebo-group patients.  Baseline ocular examinations should be performed prior to administration of eltrombopag.  
· Off-label use in patients with chronic liver disease and thrombocytopenia led to early discontinuation of the ELEVATE trial due to cases of portal vein thrombosis among those receiving eltrombopag.

Introduction

The purposes of this monograph are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating eltrombopag for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA.

Pharmacology/Pharmacokinetics1
Eltrombopag is an orally bioavailable TPO-receptor agonist.  It interacts with the transmembrane domain of the human TPO-receptor and initiates signaling to induce proliferation and differentiation of megakaryocytes. 
Absorption: 
Eltrombopag is orally absorbed; peak concentration is achieved 2-6 hours after oral administration; bioavailability noted to be at least 52%.
Effect of food on bioavailability: high-fat content decreased plasma AUC0-∞ ~59%, Cmax ~65% and delayed tmax ~ 1hour.

Effect of cation-containing antacid: administration of eltrombopag with antacid (containing aluminum hydroxide, magnesium carbonate, sodium alginate) decreased eltrombopag AUC 0-∞ and Cmax ~70%.
Distribution:
Based on a radiolabeled study, the concentration of eltrombopag is ~50-79% of plasma concentrations.  In vitro data suggests it is highly protein bound (> 99%) and is not a substrate for p-glycoprotein or OATP1B1.

Metabolism:  Eltrombopag is extensive metabolized.  CYP1A2 and CYP2C8 are responsible for the oxidative metabolism, while UGT1A1 and UGT1A3 are responsible for the glucuronidation of eltrombopag.

Elimination:  The major route of eltrombopag excretion is via feces (59%; 20% unchanged) with 31% eliminated through urinary excretion.  Plasma half-life ~21 – 32 hours in individuals; ~26 – 35 hours in patients with ITP.  Males may have ~27% greater clearance than females.  
Special considerations:  
· Race.  Clinical trial participants of East Asian descent (those of Japanese, Chinese, Taiwanese, Korean ancestry) were noted to have plasma eltrombopag exposure ~70% higher than non-Asian subjects.  The pharmacodynamic response to eltrombopag in this population was somewhat greater as well.

· Hepatic impairment.  Pharmacokinetics of eltrombopag in patients with mild, moderate and severe hepatic impairment was compared to healthy individuals.  Plasma eltrombopag AUC 0-∞ was 41% higher in those with mild impairment; 80-93% higher in those with moderate to severe impairment.

FDA Approved Indication(s) and Potential Off-Label Uses
           Please note that this section is not meant to promote off-label use. It is only a summary of the current literature. For discussion of the PBM Guidance on off- label prescribing, please refer to: http://vaww.national.cmop.va.gov/PBM/Directives%20Policies%20and%20Information%20Letters/Guidance%20on%20Off%20Label%20Prescribing.pdf
Eltrombopag is FDA-approved for use in chronic ITP in those who have had insufficient response to corticosteroids, immune globulin or splenectomy.1
Potential off-label uses for eltrombopag include:  treatment of chemotherapy-induced thrombocytopenia, thrombocytopenia associated with Hepatitis C Virus (HCV) treatment, treatment of thrombocytopenia secondary to chronic liver disease.
Current VA National Formulary Alternatives

Options for patients with chronic ITP who have had an insufficient response to corticosteroids, immune globulins or splenectomy are limited.  Drugs that are used in these clinical situations are those without FDA-approval and are based on data published in small numbers of patients.  Each therapy has varied reports of success.  The cytotoxic therapies along with danazol are the options with which there is the most experience, but are often times limited by their adverse effect profile.  Recent data supports some success with immune modulation such as cyclosporine, mycophenolate mofetil and rituximab.

Cytotoxic therapies:

Azathioprine: 

Formulary item; not FDA-approved for ITP
Cyclophosphamide: 
Formulary item

Vincristine: 

Formulary item; not FDA-approved for ITP
Immune suppressants:

Cyclosporine: 

Formulary item; not FDA-approved for ITP
Mycophenolate Mofetil:
Formulary item; not FDA-approved for ITP
Rituximab:

Formulary with restrictions to Oncology and Rheumatology Services; 



CFU in Rheumatoid Arthritis; not FDA-approved for ITP
Prednisone:

Formulary item; FDA-approved for ITP
Miscellaneous:

Danazol:

Formulary item; not FDA-approved for ITP

Dosage and Administration1
Eltrombopag is available only to prescribers, pharmacies and patients that are enrolled in the PROMACTA CARES program.

Dosing: 

· Eltrombopag is available as a 25 mg and 50 mg tablet for oral administration.

· Initial dose of eltrombopag is 50mg orally once daily.

· Patients of East Asian descent or those with moderate or severe hepatic insufficiency should start at 25mg orally once daily. 

· Daily doses should not exceed 75mg.
Dose Adjustments:
Table 1.  Recommended Dose Adjustments
	Platelet Count Result
	Dose Adjustment or Response

	< 50 x 109/L following at least 2 weeks of eltrombopag
	Increase daily dose by 25 mg to a maximum of 75 mg/day

	> 200 x 109/L to < 400 x 109/L at any time
	Decrease the daily dose by 25 mg. Wait 2 weeks to assess the effects of this and subsequent dose adjustments

	> 400 x 109/L
	Stop eltrombopag; increase the frequency of platelet monitoring to twice weekly.  

Once platelet count < 150 x 109/L, reinitiate therapy at daily dose reduced by 25 mg

	> 400 x 109/L after 2 weeks of therapy at lowest dose of eltrombopag
	Permanently discontinue eltrombopag


Administration:

· Eltrombopag should be taken on an empty stomach (one hour before or two hours after a meal).

· Separate doses of eltrombopag and products containing polyvalent cations such as antacids, dairy products and mineral supplements (e.g. iron, calcium, aluminum, magnesium, selenium and zinc) by ~ 4 hours.

Monitoring:

· Adjust daily dose to achieve and maintain platelet count > 50,000 mm3 to reduce the risk of bleeding.  

· Discontinue eltrombopag after 4 weeks at maximum dose if any of the following occurs: 

1) Platelet count does not increase

2) Liver test abnormalities are noted

3) Excessive platelet response

· Baseline CBC’s (including platelet count), peripheral blood smear, serum liver tests (ALT, AST, Tbili) should be assessed.

· During therapy, CBC’s (including platelet count) and peripheral blood smears should be assessed weekly until a stable platelet count has been achieved, then assess monthly.  Obtain CBC’s (including platelet count) weekly for at least 4 weeks following discontinuation of eltrombopag.
· During therapy, serum liver tests (AST, ALT, bilirubin) should be assessed every 2 weeks while dose is being adjusted, then monthly once a stable dose is established.

Efficacy 

Efficacy Measures

The goal of treating patients with ITP is to maintain a platelet count that prevents the risk of bleeding.  Studies have indicated that ITP patients with persistent platelet counts < 30,000 mm3 are at risk for life-threatening bleeds2,3.   Patients without evidence of bleed or only minor purpura and platelet counts > 50,000 mm3 do not need treatment4.  Those that are considered to be at a higher risk of developing a bleed (e.g. due to lifestyle, concomitant medications, hypertension, scheduled surgery) should be treated when platelets fall between 30,000 - 50,000 mm3.  
Proposed criteria recently published suggest defining a response as platelet count > 30,000 mm3 and at least a 2-fold increase from the baseline count without evidence of bleed5.  A complete response, published from the same group, is defined as platelet count > 100,000 mm3 without evidence of bleed.
The primary endpoint of efficacy, as defined in the published eltrombopag trials, was defined as platelet count > 50,000 mm3.  
Other endpoints should include (1) the incidence of bleeding (2) quality of life assessments and (3) evaluation of safety.
Although not a primary endpoint, one trial performed a post hoc analysis to determine if non-responders achieved a clinically meaningful increase in platelet count, defined as platelets between 15,000 – 50,000 mm3.6
Summary of Efficacy Findings

The short-term use of eltrombopag was evaluated in two randomized, placebo-controlled trials.  Each trial received at least one prior therapy for ITP.  They had pretreatment platelet counts < 30,000 mm3.  

Bussel et al evaluated 114 patients who were randomly assigned 2:1 to either eltrombopag 50mg or placebo daily for up to 6 weeks6.  The primary endpoint was a platelet count > 50,000 mm3 on day 43.  Secondary endpoints included those who responded within the 6-week period, incidence of bleeding, safety, tolerability and quality of life.  Results indicated that significantly more patients in the eltrombopag arm achieved a platelet count > 50,000 mm3 than those in the placebo arm [59 vs. 16%; OR 9.61 (3.31-27.86); p<0.001].  A post-hoc analysis determined that of those with baseline platelet counts < 15,000 mm3 who did not meet the primary endpoint, 36% did have a clinically significant response in platelet counts.  Response to eltrombopag was noted to occur irrespective of splenectomy status, concomitant ITP medications or baseline platelet counts.
A total of 117 patients were evaluated in a multicenter, randomized, double-blind, placebo-controlled trial of short duration10.  Adult patients with chronic ITP were included to evaluate the primary endpoint of a platelet count > 50,000 mm3 on day 43.  Treatment arms included placebo, eltrombopag 30mg, 50mg and 75mg.  The results indicate that at day 43, the subjects in the eltrombopag 50mg and 75mg arms had a significantly better platelet response compared to the placebo arm [70% vs. 11% eltrombopag 50mg vs. placebo; p=0.002] and [81% vs. 11% eltrombopag 75mg vs. placebo; p=0.001]. 

Trials of longer duration to evaluate response to eltrombopag beyond 6 weeks, include the EXTEND and RAISE studies, which are available in abstract form.  

The primary endpoint of the EXTEND trial was to assess long-term safety and clinical benefit of eltrombopag in patients with chronic ITP.10, 12  The trial was conducted in an open-label fashion and included those previously enrolled in an eltrombopag trial.   A total of 201 patients had follow-up.  Overall, 51%, 35% and 24% of patients were able to maintain elevated platelet counts continuously as weeks 4, 10 and 15.  In addition, 48% receiving concomitant medications were able to stop or reduce their dosage.  Incidence of bleeding decreased from week 2 to at least week 47.
An update of the EXTEND trial was presented at the recent American Society of Hematology annual meeting.16  At the time of last analysis, a total 299 patients had received eltrombopag (240, 126, 48 and  17 patients were exposed for > 6, 12, 18 and 24 months, respectively).  Median duration of eltrombopag therapy was 204 days (range, 2-861).  A total of 86% (257/299) patients achieved a platelet count > 50,000 µ/L.  Median platelet counts increased to > 50,000 µ/L by week 2 and maintained that level throughout the entire study period.  Regardless of splenectomy status, patients responded well to therapy (89 vs 82%; splenectomized vs. non-splenectomized).

The primary endpoint of the REPEAT trial was to evaluate the proportion of patients with platelets > 50,000 mm3 and 2x baseline at day 43 of the second and third cycles, once a response was noted in the first cycle.  Cycles were 6 weeks long with a 4 week rest period in between.  A total of 66 patients enrolled; 80% responded from cycle 1.  A total of 87% achieved responses in cycles 2 or 3.  A total of 71% responded in cycles 1, 2 and 3. Durability was defined as patients who responded at least 80% of the time.  Durability was noted in cycles 1,2 and 3 as follows: 79%, 78% and 70%, respectively.
The primary endpoint of the RAISE trial was to compare the odds of responding (platelet count 50,000 to 400,000 mm3) from eltrombopag vs. placebo during the 6-month treatment period.  A total of 197 patients were enrolled.  Results indicate that those in the eltrombopag group were 8x more likely to achieve platelet counts in the goal range during the 6-month period compared to those in the placebo group.  Fewer patients in the eltrombopag group had any or clinically significant bleeding as compared to the placebo group.

Adverse Events (Safety Data)

Common Adverse Events

Hemorrhage was the most common serious adverse event associated with eltrombopag although most hemorrhagic reactions followed discontinuation of eltrombopag, when platelets returned to their baseline value.  This included menorrhagia, ecchymosis and conjunctival hemorrhage.  In a randomized, placebo-controlled trial, fewer patients were reported to have bleeding symptoms on day 43 in the eltrombopag vs. placebo group [20(39%) vs. 18(60%); OR 0.27 [95% CI 0.09-0.88]; p=0.029] or any point during the course of treatment [46 (61%) vs 30 (79%); OR 0.49 [95% CI 0.26-0.89]; p=0.021].  No reports of clinically significant bleeding (defined as WHO grades 2-4) were noted while platelet counts > 50,000 mm3 during treatment.  Gastrointestinal and cerebral hemorrhages caused two patients given eltrombopag to withdraw from study, although these events were not considered to be related to the study medication.  In the placebo arm, one patient withdrew because of gastrointestinal and cerebral hemorrhage as well as hematuria.  In patients given eltrombopag, all were considered non-responders at the time of the event and platelet counts most proximal to the event were < 20,000 mm3. 6
Other serious adverse events included thrombotic/thromboembolic complications and liver test abnormalities.  See Table 1 for a listing of adverse events experienced in the two placebo-controlled trials.  Patients in these trials received drug for no longer than 6 weeks.  The study populations ranged in age from 18 – 85 years, with 65% of female gender.

Among 207 patients with chronic ITP who received eltrombopag in the single-arm extended study, the adverse reactions occurred in a comparable fashion to those reported in the placebo-controlled studies.
Table 1.  Eltrombopag Adverse Events: Data from Placebo-Controlled Trials
	Adverse Reaction
	Eltrombopag  50mg (n = 106)
	Placebo (n = 67)

	Nausea
	6%
	4%

	Vomiting
	4%
	3%

	Menorrhagia
	4%
	1%

	Myalgia
	3%
	1%

	Paresthesia
	3%
	1%

	Cataract
	3%
	1%

	Dyspepsia
	2%
	0

	Ecchymosis
	2%
	1%

	Thrombocytopenia
	2%
	0

	Increased ALT
	2%
	0

	Increased AST
	2%
	0

	Conjunctival hemorrhage
	2%
	1%


An update of the EXTEND trial was presented at the recent American Society of Hematology annual meeting.16   At the time of analysis, a total of 299 patients were exposed to eltrombopag.  Adverse events were reported in 248 patients (83%).  The majority of events were considered to be mild-moderate in severity.  The most common events were headache (23%), upper respiratory tract infection (17%), nasopharyngitis (17%), fatigue (13%), arthralgia (12%) and diarrhea (11%). TEEs were experienced by 13/299 (4%) and 11/13 (85%) had the event at a lower platelet count than their maximum platelet count level.  No clinically relevant findings were found on 86 bone marrow biopsies.
A safety advisory was released alerting professionals of the early discontinuation of the ELEVATE trial.  The ELEVATE trial was a randomized, double-blind, placebo-controlled, multinational study with the intent to investigate the safety and efficacy of eltrombopag in reducing need for platelet transfusions in patients with chronic liver disease undergoing invasive elective procedures.  Patients with mild to moderate hepatic impairment were treated with eltrombopag 75mg or placebo daily for 14 days.  An Independent Data Safety Monitoring Committee identified an imbalance of portal vein thromboses in the eltrombopag-treated group [6 patients (4%) vs. 1 patient (1%)].  Five of the six patients experienced the thrombotic event with platelet counts > 200,000 mm3.  This information was presented at the European Association for the Study of the Liver (EASL), April 2010.19
For further details on the safety results of the clinical trials, refer to Appendix:  Clinical Trials p. 16. 
Abstracts from ASH 2009 With A Primary Endpoint Focus on Safety
	Title/Methods
	Primary endpoint
	Results

	Thromboembolic Events (TEE) Observed in Eltrombopag Clinical Trials in Chronic ITP13
Data from 3 placebo-controlled and 2 open-label studies were analyzed
	TEE
	Drug exposure in patient-years (PY): eltrombopag 377 PYs vs. placebo 26 PYs

Most common TEEs: DVT, PE

TEEs reported with eltrombopag; none with placebo; 17 pts had 22 TEEs
All had > 1 risk factor for TEE

No association between plt ct ↑ and TEE; not related to max plt ct during therapy

	Platelet Counts Following Eltrombopag Discontinuation in Patients with Chronic ITP14
Data from 369 patients from 3 randomized, double-blind, placebo-controlled studies analyzed; median baseline plt ct compared to lowest median plt ct 4 wks posttherapy
	Platelet ct, bleeding events, use of rescue medication
	Pooled data indicates no ↓ below median baseline plt ct compared to lowest plt ct posttherapy;
8% placebo vs. 8% eltrombopag-tx patients had transient ↓

3 of 20 eltrombopag pts had bleeding events and/or use of rescue meds with posttherapy nadirs

	Results of Bone Marrow Examinations in Patients with Chronic ITP Treated with Eltrombopag15
Bone marrow biopsy data from RAISE, REPEAT  and EXTEND studies were evaluated
	Bone marrow biopsy results evaluated for presence of reticulin; quantified using modified myelofibrosis (MF) scale
	EXTEND data: 86 pts treated for median 12 mos (range, 1-18) had biopsies; 83 had mention of reticulin fibers;5 had MF grade 2 reticullin; 2 reported collagen: 1 with grade 1 prior to EXTEND, 1 with hx of 3 cancers


Precautions/Contraindications

Risk for Hepatotoxicity

Eltrombopag has a Black Box Warning for the risk of hepatotoxicity.  It recommends monitoring of hepatic transaminases and bilirubin prior to initiation of eltrombopag, every 2 weeks while adjusting doses, then monthly once dose is stabilized.  Fractionation of bilirubin is recommended if laboratory values indicate that it is elevated.

The Black Box Warning also specifies that abnormal hepatic tests should be repeated within 3 – 5 days.  If the abnormal values are confirmed, then tests should be monitored weekly until they normalize, stabilize or return to baseline levels.

Eltrombopag should be discontinued if ALT levels increase to ≥3X the upper limit of normal (ULN) and are:

· progressive, or 

· persistent for ≥ 4 weeks, or 

· accompanied by increased direct bilirubin, or 

· accompanied by clinical symptoms of liver injury or evidence for hepatic decompensation 

In the controlled clinical studies, one patient receiving eltrombopag experienced Grade 4 elevations in serum liver test values, worsening of underlying cardiopulmonary disease, and death. No patients in the placebo group experienced Grade 4 liver test abnormalities.  Serum liver test abnormalities (primarily Grade 2 or less in severity) were reported in 10% and 8% of the eltrombopag and placebo groups, respectively.

It is not recommended to reinitiate eltrombopag when there is evidence of hepatotoxicity.  If the benefit of therapy outweighs the risk, then eltrombopag should be cautiously restarted and liver tests should be monitored weekly.  If liver abnormalities persist, eltrombopag should be permanently discontinued.
Those with pre-existing hepatic disease should start eltrombopag at a lower dose.

Bone Marrow Reticulin Formation and Risk for Bone Marrow Fibrosis 
TPO-receptor agonists, including eltrombopag, increase the risk for development or progression of reticulin fiber deposition within the bone marrow.  In the eltrombopag extension study, seven out of 207 patients had reticulin fiber deposition reported in bone marrow biopsies, including two patients who also had collagen fiber deposition. The fiber deposition was not associated with cytopenias or other clinically relevant effects, and did not result in discontinuation of eltrombopag. 

The peripheral blood smear should be examined prior to initiation of eltrombopag to establish a baseline of morphologic abnormalities (e.g. teardrop and nucleated RBCs, immature WBCs).  Once a stable dose of eltrombopag is achieved, peripheral blood smears and CBCs should be assessed monthly for new or worsening cellular abnormalities or cytopenias.  If noted, then eltrombopag should be discontinued.  Consider a bone marrow biopsy and include staining for fibrosis.

Worsened Thrombocytopenia and Hemorrhage Risk After Cessation of Eltrombopag

Discontinuation of eltrombopag may result in thrombocytopenia of greater severity than was present prior to initiation of therapy, which may increase the risk of bleeding.  Transient decreases in platelet counts to levels lower than baseline were observed after discontinuation of treatment in 10% and 6% of the eltrombopag and placebo groups, respectively.  Within one month of discontinuation of eltrombopag, three patients in the eltrombopag group experienced hemorrhage complications that required the use of supportive ITP medications.  No hemorrhagic complications were noted in the placebo group.   
Following discontinuation of eltrombopag, obtain weekly CBCs, including platelet counts for at least 4 weeks and considering alternative treatments for worsening thrombocytopenia, according to current treatment guidelines.
Thrombotic/Thromboembolic Complications

Excessive increases in platelet counts may result in thrombotic or thromboembolic complications.   One patient who received eltrombopag in the placebo-controlled studies, and 7 patients in the extension study experienced a thrombotic/thromboembolic complication.  None of the patients in the placebo arms experienced such an event. 
Eltrombopag should not be used in an attempt to normalize platelet counts. Follow the dose-adjustment guide to maintain platelet counts > 50,000 mm3.
Use caution when administering eltrombopag to patients with known risk factors for thromboembolism (e.g. Factor V Leiden, Antiphospholipid Syndrome, etc.).
Off-label, short-term use of eltrombopag was associated with portal vein thromboses in the ELEVATE trial.  The study population included those with mild to moderate hepatic impairment and thrombocytopenia.  This finding led to early discontinuation of the ELEVATE trial.  Although use of eltrombopag in this situation is investigational, it supports the need to exercise caution when administering treatment to those with hepatic impairment and those at high risk of thromboembolism.  It also supports the recommendation to use eltrombopag only to maintain platelet counts > 50,000 mm3 and not to normalize platelet counts.  
Malignancies and Progression of Malignancies
Eltrombopag stimulation of the TPO-receptor on the surface of hematopoietic cells may possibly increase the risk for hematologic malignancies. No malignancies were reported in the controlled clinical studies, which lasted a maximum of 6 weeks. One hematologic malignancy (non-Hodgkin's lymphoma) was reported in the extension study.

Cataracts

Cataracts were observed in toxicology studies of eltrombopag in rodents.  In the controlled clinical studies, cataracts developed or worsened in five (5%) patients who received eltrombopag 50 mg daily and two (3%) placebo-group patients. In the extension study, cataracts developed or worsened in 4% of patients who underwent ocular examination prior to therapy with eltrombopag.  
Baseline ocular examinations should be performed prior to administration of eltrombopag.  Monitor patients for signs and symptoms of cataracts during therapy.
Overdosage
One report of an overdose was in an individual who ingested 5000 mg of eltrombopag.  Treatment was initiated with gastric lavage, oral lactulose, intravenous fluids, omeprazole, atropine, furosemide, calcium, dexamethasone and plasmapheresis.  The platelet count increased to 929 x 109/L  at 13 days post ingestion.  In addition, patient experienced rash, bradycardia, AST/ALT elevations and fatigue.  The abnormal lab values persisted for 3 weeks.  All events had resolved without sequelae at the 2-month follow-up.  

Due to the minimal amount of excretion through renal mechanisms and high protein binding, would not expect hemodialysis to enhance elimination of eltrombopag.

Platelet counts may increase excessively in overdose situations.  Thrombotic complications may result.  In the case of an overdose, consider oral administration of a metal cation-containing preparation, such as calcium, aluminum or magnesium preparation to chelate eltrombopag, thus limiting its absorption.

Use in Specific Populations

Pregnancy

Pregnancy Category C

There is not enough data regarding the use of eltrombopag in pregnancy.  Animal reproduction and developmental toxicity studies showed embryolethality and reduced fetal weights at maternally toxic doses.  Eltrombopag should be used in pregnancy only if the potential benefit to the mother justifies the possible risk to the fetus.

A pregnancy registry has been established to collect information about the effects of eltrombopag during pregnancy.  Physicians are encouraged to register pregnant patients.  Pregnant women may enroll themselves in the registry by calling 1-888-825-5249.
Nursing Mothers

It is not known whether eltrombopag is excreted in human milk. Since many drugs are excreted in human milk and because of the potential for severe adverse reactions in nursing infants from eltrombopag, an assessment must be made whether to discontinue nursing or to discontinue eltrombopag.  This decision should take into account the importance of drug to the mother as well as the known benefits of nursing. 
Pediatric Use

Safety and efficacy of eltrombopag has not been established in the pediatric population.
Geriatric Use

The two randomized clinical trials included 22% over the age of 65 years and 9% aged 75 years or older.  No overall differences in safety or efficacy were noted.  

Dose-adjustments for the elderly population should be done cautiously, taking into consideration reduced organ function (e.g. hepatic, renal, cardiac, etc.).
Hepatic Impairment
Hepatic clearance of eltrombopag was reduced by ~50% in individuals with moderate to severe hepatic impairment, when compared to subjects with normal hepatic function.  In addition, the half-life of eltrombopag was increased 2-fold in those with hepatic impairment.
For patients with moderate to severe hepatic impairment, the starting dose of eltrombopag should be reduced to 25mg daily.

Renal Impairment
Closely monitor those with renal impairment.  Safety and efficacy of eltrombopag in those with renal insufficiency has not been studied.

Contraindications

None
Look-alike / Sound-alike (LA / SA) Error Risk Potential

As part of a JCAHO standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:

LA/SA for generic name <eltrombopag >:  Electrolyte/PEG-3350
LA/SA for trade name <Promacta >:
Promacet™ (butalbital 50 mg/APAP 650 mg)





Proamatine™ 2.5, 5, 10 mg tab






Promethazine 25, 50, 100 mg tab
Drug Interactions

Drug-Drug Interactions

Cytochrome P450

In vitro studies have shown that eltrombopag is a substrate of CYP1A2 and CYP2C8.  The clinical significance of strong inhibitors of CYP1A2 (ciprofloxacin, fluvoxamine), or CYP2C8 (trimethoprim, gemfibrozil), or inducers of CYP1A2 (omeprazole), or CYP2C8 (rifampin) on the systemic exposure to eltrombopag not been established in clinical studies.  Patients should be monitored closely for signs of toxicity if receiving concomitant therapy with strong CYP1A2 or CYP2C8 inhibitors. 

Transporters

In vitro studies have shown that eltrombopag is an inhibitor of the organic anion transporting polypeptide OATP1B1 and can increase serum levels of drugs that are substrates of this transporter (e.g. benzylpenicillin, atorvastatin, fluvastatin, pravastatin, rosuvastatin, methotrexate, nateglinide, repaglinide, rifampin).  Use caution when using drugs that are substrates of OATP1B1 and consider dose reductions of those drugs.  In clinical trials, rosuvastatin was reduced by 50% when given concomitantly with eltrombopag.
UDP-glucuronosyltransferases (UGTs)

In vitro studies have shown that eltrombopag is an inhibitor of UGT1A1, UGT1A3, UGT1A4, UGT1A6, UGT1A9, UGT2B7, and UGT2B15.  Those enzymes are responsible for the metabolism of drugs such as acetaminophen, narcotics, and nonsteroidal anti-inflammatory drugs (NSAIDs).  These interactions have not been investigated in clinical studies.  Caution and close monitoring is advised when using drugs that are metabolized by the above enzymes in conjunction with eltrombopag.  Patients may exhibit signs and symptoms of increased drug exposure.
In vitro studies indicate that eltrombopag undergoes glucuronidation via UGT1A1 and UGT1A3.   The effect of moderate or strong inhibitors or inducers on eltrombopag systemic exposure has not been evaluated in clinical studies.  Use caution when using moderate or strong inhibitors of UGT1A1 and UGT1A3 are given with eltrombopag.  Monitor patients for eltrombopag toxicity.

Polyvalent cations (chelation)

Eltrombopag chelates polyvalent cations such as iron, calcium, aluminum, magnesium, selenium, and zinc.  In a clinical trial, administration of eltrombopag with a polyvalent cation-containing antacid (1,524 mg aluminum hydroxide, 1,425 mg magnesium carbonate, and sodium alginate) decreased plasma eltrombopag systemic exposure by ~ 70%.  It is recommended that eltrombopag not be administered within 4 hours of polyvalent cation-containing products such as mineral supplements, antacids and dairy products.

Drug-Lab Interactions

None reported.
Drug-Food Interactions

Eltrombopag has potential interactions with foods that contain polyvalent cations such as iron, calcium, aluminum, magnesium, selenium and zinc.  This interaction can influence the pharmacokinetics of eltrombopag in some patients, which, in turn, can affect their platelet counts.  To avoid bioavailability variations between eltrombopag and food, patients must be advised to keep at least 4 hour interval before or after meals to take eltrombopag.        

Acquisition Costs

Table #2: Cost of Select Therapies for Chronic ITP Following Splenectomy*
	Drug
	Dose
	Cost/Unit time
/patient ($)
	Cost/Unit time
 /patient ($)

	Azathioprine


	1-2 mg/kg PO daily
	0.49/day
	179-360/yr


	Cyclophosphamide
	1-1.5 g/m2 IV x 1, 
repeat every 3-4 wks
	27-40/month
	346-520/yr

	Cyclosporine
	2.5-3 mg/kg PO daily, 
in 2 divided doses
	4.40-5.50/day
	1606-2007/yr

	Danazol£
	400-600 mg PO daily, 
in 2-3 divided doses
	5.98-8.97/day
	2182-3274/yr

	Dexamethasone
	40mg PO daily x 4 days,
then taper
	0.40/day
	1.60/course

	Eltrombopag
	50-75 mg PO daily,

titrate by 25 mg
	82.26-123.39/day
	3948-5922/6-week course

30,024-45,037/yr

	Immune globulin IV
	1 g/kg IV daily, 

x 3 days
	2804.20/day
	8412/3-day course

	Rho(D) Immune globulin
	50 mcg/kg IV x 1, 

then as needed
	400 – 2300/dose
	400 – 2300/dose

	Mycophenolate mofetil**
	1500-2000 mg PO daily, in 2 divided doses
	3.81-5.08/day
	1390-1854/yr

	Prednisone


	1 mg/kg/day
	0.20/day
	4.20/21-day course

	Rituximab
	375 mg/m2 IV weekly, 

x 4 wks
	3026.79/week
	12,107/4-week course

	Romiplostim
	1 µg/kg SQ weekly, titrate by 1 µg/kg
	1623.08/week
	9738/6-week course

84,400/yr

	Vincristine
	2 mg IV weekly, 

x several weeks
	3.80/week
	15/month


* FSS price of 2/2010; Cost based on individual 80kg, BSA 2m2 **FSSR price £ Open market price
Table #3: Reported Response to Select Therapies Following Splenectomy in Chronic ITP7 

	Treatment
	Patients with platelet ct < 30,000 mm3 (n)
	Response to Treatment n (%)

	
	
	Complete
	Partial
	None

	Azathioprine
	53
	10 (19)
	35 (66)
	8 (15)

	Cyclophosphamide
	28
	11 (39)
	8 (29)
	9 (32)

	Cyclosporine
	8
	3 (38)
	4 (58)
	1 (12)

	Danazol
	52
	0
	37 (71)
	15 (29)

	Mycophenolate mofetil
	7
	0
	5 (71)
	2 (29)

	Rituximab
	35
	8 (23)
	15 (43)
	12 (34)

	Vincristine
	34
	2 (6)
	17 (50)
	15 (44)


Pharmacoeconomic Analysis

To date, there have not been any published pharmacoeconomic evaluations of eltrombopag. 
Conclusions

Eltrombopag is an oral thrombopoetin-receptor agonist that is FDA-approved for use in chronic ITP in those who have had an insufficient response to corticosteroids, immune globulin or splenectomy. The chronic ITP population is not extensive within the VA system, but is estimated to affect ~5300 patients.  Treatment options for ITP are limited.  There are pharmacologic options that have been used with varying degrees of success, but most are limited by their adverse effect profile.  Some options are limited because of supply and demand issues (ie. immune globulin).  Splenectomy, which is the only non-pharmacologic treatment, is an option only for those healthy enough to undergo a surgical procedure.  
Eltrombopag provides an option for those patients who no longer have platelet responses to corticosteroids, immune globulin or splenectomy.  It may also serve as an option in those patients who are not candidates for splenectomy, who cannot tolerate corticosteroids or have contraindications to their long-term use.  

A phase II dose-ranging study was designed to evaluate doses of eltrombopag to raise platelet count values to > 50,000 cells/mcL on day 43.  Of the three dosing arms, both the 50mg and 75mg arms were effective in elevating platelet counts.  A phase III, randomized, double-blind, placebo-controlled trial compared eltrombopag 50mg once-daily to placebo.  The primary endpoint of platelet count > 50,000 cells/mcL on day 43 was met by 59% of those receiving eltrombopag vs. 16% of those receiving placebo.  All other efficacy data reported (RAISE, EXTEND and REPEAT trials) are published in abstract form.  Based on data provided by the abstracts, platelet counts rose to safe levels in a significant amount of the study population.  Some that did not reach the primary endpoint of 50,000 cells/mcL platelets did exhibit a clinically meaningful response of 2x their baseline value.  
Unfortunately, the increase in platelet count is not maintained when drug therapy is discontinued.  Platelet counts returned to baseline values within 2 weeks of discontinuing therapy.  
Not all patients respond to therapy with eltrombopag.  For this reason, an adequate trial of therapy should be defined so that therapy is discontinued in non-responders, avoiding potential toxicity and expense. 
Eltrombopag is available as an oral formulation, which can be beneficial with regards to ease of administration and convenience.  Special consideration needs to be given to racial ethnicity and hepatic function as well as potential drug-food and drug-drug interactions.  

A special distribution program, PROMACTA CARES, has been created.  Prescribers, pharmacies and patients must be enrolled to provide eltrombopag.
ITP patients should have established care with a VA hematologist to closely monitor them throughout their course of therapy.  Eltrombopag has a significant adverse effect profile.  
· A Black Box warning highlights the risk of hepatotoxicity and recommends frequent monitoring of hepatic transaminases and bilirubin at initiation and throughout therapy.  
· Bone marrow reticulin formation has been reported in the eltrombopag arms of the clinical trials.  For this reason, a peripheral blood smear should be evaluated at initiation, then on a monthly basis.  
· Discontinuation of eltrombopag may lead to a transient worsening of thrombocytopenia to below baseline values.  Abrupt discontinuation should be avoided and consideration given to tapering therapy.  Weekly CBCs should be monitored during and for at least 4 weeks following eltrombopag discontinuation.  
· Excessive platelet counts may result in thrombotic complications.  Eight patients were reported to experience thromboses in the clinical trials.  All of these patients received eltrombopag.  Caution should be used when considering therapy with known risk factors for development of thromboembolism. 
· Off-label, short-term use of eltrombopag in a study population of patients with mild to moderate hepatic impairment and thrombocytopenia was associated with portal vein thrombosis.
· Baseline ocular examinations should be performed due to the risk of developing or worsening cataract formation.  
· Although hemorrhage is considered to be a common adverse event, it does not appear that the risk of hemorrhage is greater with eltrombopag.  As platelet counts return to baseline value, would monitor closely for any bleeding events.

Eltrombopag has potential off-label uses in (1) the treatment of thrombocytopenia associated with Hepatitis C treatment (2) treatment of chemotherapy-induced thrombocytopenia and (3) treatment of thrombocytopenia associated with chronic liver disease.  Until there is sufficient evidence for either of these indications to support its use, eltrombopag should be limited to the treatment of chronic ITP.
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Appendix:  Clinical Trials

A literature search was performed on PubMed/Medline (1966 to August 2004) using the search terms <eltrombopag> and <Promacta>. The search was limited to studies performed in humans and published in English language. Reference lists of review articles and the manufacturer’s AMCP dossier were searched for relevant clinical trials. All randomized controlled trials published in peer-reviewed journals were included.

	Citation
	Bussel JB, Cheng G, Saleh MN, et al.  Eltrombopag for the Treatment of Chronic Idiopathic Thrombocytopenic Purpura. N Eng J Med 2007; 357: 2237.

	Study Goals
	The primary endpoint was a platelet count > 50,000 mm3 on day 43. Secondary endpoints included safety, tolerability, signs of bleeding, serum thrombopoietin level and health-related quality of life.

	Methods
	Study Design 

Multicenter, randomized, double-blind, placebo-controlled trial; patients randomly assigned (1:1:1:1 ratio) to receive placebo, eltrombopag 30mg, 50mg or 75mg daily for 6 weeks; treatment was discontinued  when platelet count  > 200,000 cells/mm3;
Patients assessed weekly x 6 weeks then at 2-week intervals for 6 weeks after study med discontinued.
Data Analysis

Used last-observation-carried-forward imputation; two interim analyses were planned when data was available for one-third and two-thirds of the sample size; trial had 90% statistical power at 2.5% level of significance (one-sided) to detect a 30% difference in the proportion of patients with a response to those without a response, assuming that 30% of placebo-treated patients would have a response; at the interim analysis, a given dose of drug could be stopped based on efficacy, futility or safety; at the first interim analysis, both eltrombopag 50mg and 75mg arms met the efficacy criterion;  all study arms were stopped since the a/e profile of all 4 arms were similar.

	Criteria
	Inclusion criteria

Age > 18 years; > 6 month history of ITP, received at least one treatment for ITP, platelet count < 30,000 mm3, those receiving maintenance immunosuppressive agents were eligible if dose had been stable for at least 1 month prior to study entry, values within normal range for neutrophils, reticulocytes, creatinine and liver enzymes
Exclusion criteria

Conditions such as secondary immune thrombocytopenia,  < 10g/dL, CHF, arrhythmia, thromboses within prior year, MI within prior 3 months, women pregnant or nursing

	Results
	Baseline characteristics
Mean age of patients was 50 years; 62% were women; 47% had undergone splenectomy; 32% were receiving concomitant medication for ITP; 74% received > 2 prior treatments for ITP
Placebo

(n=27)
Eltrombopag 

30mg 
(n=29)
Eltrombopag 

50mg

(n=27)
Eltrombopag 

75mg

(n=26)
Day 8

44%
62%
Day 15

88%
81%
Day 43*
11% (3)
28% (8)
70% (19)
P=0.002
81% (21)
P=0.001
* Primary endpoint
Median platelet counts returned to baseline within 2 weeks of discontinuing therapy

Further subgroup analyses showed no significant interaction between response and those with prior splenectomy, age or race.

Health-related quality of life was similar at baseline and at the conclusion of the study, except there was a decrease in the mean emotional-role score from baseline in the 75mg group (p=0.02).

Safety

The most common adverse effect was headache in all groups; percent of those experiencing grade 3 & 4 adverse events was similar between all study groups; one case of progressive cataracts was noted; one death due to cardiopulmonary failure with sepsis – no thromboemboli were noted on vessels of the kidneys or liver at autopsy.

	Conclusions
	Daily at doses of eltrombopag 50mg or 75mg are an effective short-term effective treatment for chronic ITP.

	Critique
	Strengths
Multicenter, randomized, double-blind, placebo-controlled design of the trial
Limitations

Endpoint was platelet count on day 43; does not take into account chronic, persistent nature of ITP


	Citation
	Bussel JB, Provan D, Shamsi T, et al.  Effect of eltrombopag on platelet counts and bleeding during treatment of chronic idiopathic thrombocytopenic purpura: a randomized, double-blind, placebo-controlled trial. Lancet 2009; 373: 641.

	Study Goals
	The primary endpoint was a platelet count > 50,000 mm3 on day 43 (6 weeks after the start of treatment). Secondary endpoints included any responders during the 6-week treatment period,  incidence of bleeding, safety, tolerability and quality of life.

	Methods
	Study Design
Multicenter, randomized, double-blind, placebo-controlled trial; patients randomly assigned 2:1 to receive standard of care or eltrombopag 50mg or placebo daily for up to 6 weeks.

Groups stratified by splenectomy status, use of baseline concomitant ITP therapy, baseline platelet counts < 15,000 mm3 or > 15,000 mm3.

Eltrombopag dose could be ↑ to 75mg after 3 wks if platelet count < 50,000 mm3;

Treatment discontinued if platelet count > 200,000 mm3 reached.

Data Analysis

Primary analysis compared the odds of response between eltrombopag and placebo on day 43. It was determined that 87 patients total were needed to provide 90% power at 5% level of significance (two-sided).  All who received at least one dose were included in ITT and safety populations.  Odds of response were compared between eltrombopag and placebo with a logistic regression model with adjustment for use of concomitant ITP drugs, splenectomy and baseline platelet count. A post-hoc analysis was done using data from patients with baseline platelet counts < 15,000 mm3 who did not meet the primary endpoint, to explore if they had a clinically meaningful platelet increase regardless.

	Criteria
	Inclusion criteria
Age > 18 years; > 6 month history of ITP, received at least one previous treatment for ITP; pretreatment platelet count < 30,000 mm3; those receiving other ITP maintenance therapies were eligible if doses were stable > 1 month and remained stable throughout the study; new ITP therapies were only permitted in emergency situations; prior therapies with immune globulins, immune modulators, rituximab and cyclophosphamide must have been completed > 2 weeks before enrollment; creatinine and liver enzymes within normal limits
Exclusion criteria
Conditions such as HIV, hepatitis B or C infections, CHF, arrhythrmia or thrombosis in prior year, MI within 3 months, women nursing or pregnant, patients requiring use of calcium or magnesium-containing drugs

	Results
	Baseline characteristics
Median age of 48 years (range, 19-84); 61% were women; 39% had undergone splenectomy; 43% were receiving concomitant ITP medications (75% prednisone); 48% with baseline platelet count < 15,000 mm3; other ITP therapies included IVIG and rituximab

Primary endpoint
Platelets > 50,000

OR (95% CI)

p-value

Eltrombopag

43 (59%)

9.61 (3.31 – 27.86)

<0.0001

Placebo

6 (16%)

Response at any time during 6-week treatment period (secondary endpoint)
Responders

OR (95% CI)

p-value

Eltrombopag

NR

8.79 (3.54 – 21.86)

<0.0001

Placebo

NR
Safety

Bleeding* @ day 43

OR (95% CI)

p-value

Eltrombopag

20 (39%)

0.27 (0.09 – 0.88)

0.029

Placebo

18 (60%)

Bleeding anytime

OR (95% CI)

p-value

Eltrombopag

46 (61%)

0.49 (0.26 – 0.89)

0.021

Placebo

30 (79%)

* Bleeding events include: GI and CNS bleeds, hematuria, gingival bleed, contusion and epistaxis
· Eltrombopag response was irrespective of splenectomy status, concomitant ITP drugs or baseline platelet count.
· Platelet counts returned to baseline within 2 weeks of study completion.

· Post-hoc analysis: 8 of 22 (36%) had clinically meaningful platelet ↑ ; 5 had ↑ to 15,000 – 30,000 mm3; 3 had ↑ to 30,000 – 49,999 mm3
· Health-related QOL at baseline and end of study were similar (data not provided).

· Patients > 1 adverse event during treatment: eltrombopag 45 (59%) vs placebo 14 (37%);

· Nausea: eltrombopag 6(8%) vs. placebo 0; 
· Vomiting: eltrombopag 4(5%) vs. placebo 0;
· AST/ALT elevations: eltrombopag 2(3%) vs. placebo 0;

· Cataract development: eltrombopag 3 vs. placebo 1;

· Cataract progression: eltrombopag 2 vs. placebo 1;

· Frequency of grade 3-4 adverse events and events leading to study discontinuation were similar between both groups.

· No deaths occurred during the study.

	Conclusions
	Eltrombopag is effective for the management of thrombocytopenia secondary to ITP.

	Critique
	Strengths
Design of trial: randomized, double-blind, placebo-controlled trial; power calculations provided

Limitations

Length of trial (6 weeks) is short in comparison to the chronic nature of ITP;  majority of population is female, which is not consistent with the veteran population; QOL data not provided in manuscript; study funded by GSK; multiple authors (8 of 12) have COI ranging from receiving research funds, service on advisory board, own stock or are employees of GSK


	Citation
	Cheng G, Saleh MN, Bussel JB, et al.  Oral Eltrombopag for the Long-Term Treatment of Patients with Chronic Idiopathic Thrombocytopenic Purpura: Results of a Phase III, Double-blind, Placebo-controlled Study (RAISE). Blood  2008; 112: Abstract 400.

	Study Goals
	The primary endpoint was the odds of having a platelet response (defined as platelets 50,000 – 400,000 mm3) while receiving treatment with eltrombopag vs. placebo.  Secondary endpoints include (1) proportion receiving rescue medication (2) proportion of subjects with > 75% of assessments were > 50,000 mm3 and < 400,000 mm3 (3) maximum duration of response (4) proportion of patients with counts > 50,000 mm3 and < 400,000 mm3 during weeks 2-6 (5) proportion of subjects with reduction in concomitant ITP meds from baseline (6) evaluation of incidence/severity of symptoms associated with ITP. 

	Methods
	Study Design
Multicenter, randomized, double-blind, placebo-controlled Phase III trial; patients were randomized (2:1 ratio) to either eltrombopag 50mg PO daily or placebo; doses were then individualized based on response.  After day 22, the dose could be increased to maximum of 75mg daily or matching placebo, if platelet response was insufficient.  After completing 6 weeks of treatment, concomitant ITP medications could be reduced or discontinued if platelet count > 100,000 for at least 2 consecutive weeks.  Rescue treatments were allowed as necessary.
Patients were stratified by splenectomy status, use of concomitant ITP medications and platelet count 15,000 mm3.
Data Analysis

Approximately 189 subjects were needed to provide sufficient statistical power.

	Criteria
	Inclusion criteria
Adult patients with ITP s/p > 1 prior ITP therapy and either responded initially (defined as platelet count > 100,000) or had bone marrow exam c/w ITP in the past 3 years to r/o MDS or other causes of thrombocytopenia.
Exclusion criteria

Not available.

	Results
	Baseline characteristics
Well-balanced between groups with similar demographic profiles; median age 47 and 52.5 years, respectively for eltrombopag and placebo groups; 69% female population; those on ITP meds at baseline (47,50% - eltrombopag, placebo respectively); prior splenectomy (37,34% - eltrombopag, placebo respectively); baseline platelet count < 15,000 mm3 (50, 48% - eltrombopag, placebo respectively).
Results
The odds of achieving a platelet count in the goal range during the 6-month treatment period was 8x greater for those in the eltrombopag group (OR [95%CI]:8.2 [4.32, 15.38], p< 0.001). Baseline median platelet counts were 16,000 mm3 in both groups and never exceeded 30,000 mm3 in the placebo group.  Platelets rose to 36,000 mm3 in the eltrombopag group after week 1 and ranged from 52,000 – 91,000 mm3 for the remainder of the study.  
Median platelet counts returned to baseline within 2 weeks of study discontinuation.

Patients responded to eltrombopag regardless of splenectomy status (p=0.890), use of ITP medications (p=0.562) or baseline platelet counts (p=0.804).
Significantly fewer eltrombopag patients had less clinically significant bleeding compared to the placebo group (33 vs. 53%; OR 0.30 [95% CI, 0.14, 0.66] p<0.002).

Greater number of eltrombopag patients stopped or reduced concomitant ITP meds (59 vs. 32%; p=0.016).

Less patients in the eltrombopag group needed rescue meds (19 vs. 49%; p=0.001).

Adverse effect profile was similar in eltrombopag vs. placebo groups (87 vs. 92%). Headache was most common AE reported in both groups (~30%).  

Higher incidence of liver function abnormalities were reported in the eltrombopag group (13 vs. 7%). The majority were grades 1 and 2. Five subjects had drug withdrawn or interrupted due to grade 3 elevations.

	Conclusions
	Long-term use of eltrombopag significantly increased platelet counts, decreased bleeding symptoms, allowed for reduction or discontinuation of baseline ITP therapies and reduced use of rescue medications compared to placebo.  
Eltrombopag was tolerated well and had a safety profile similar to placebo.

	Critique
	Strengths
Strong study design (randomized, double-blind, placebo-controlled trial).
Limitations 

Data only available in abstract form; not peer-reviewed.  Minimal statistical methodology provided.


	Citation
	Saleh MN, Bussel JB, Cheng G, et al. Eltrombopag is Efficacious in Patients with Refractory Chronic Idiopathic Thrombocytopenic Purpura (ITP) – Data from the EXTEND Study. Blood 2008; 112: Abstract 401.

	Study Goals
	The primary endpoint was to assess long-term safety and clinical benefit of eltrombopag in patients with chronic ITP.  

	Methods
	Study Design

Open-label, extended dosing study in subjects previously enrolled in an eltrombopag trial. The trial was conducted in four stages:
Stage 1: The goal was to identify a dose of eltrombopag that increases platelet counts enough to allow dose-reduction of concomitant ITP medication.

Stage 2: The goal was to reduce or eliminate concomitant ITP medications while maintaining platelet count  > 50,000 mm3.
Stage 3: The goal was to identify the minimal effective dose of eltrombopag necessary to maintain platelet count > 50,000 mm3 with the minimal dose of concomitant ITP medication.
Stage 4: The goal was to monitor safety and efficacy of eltrombopag.
Patient started on eltrombopag 50mg once daily.  Doses may be increased to max 75mg daily if platelet count was not > 50,000 mm3 after 3 weeks of therapy.
Data Analysis

Statistical analysis was not provided.

	Criteria
	Inclusion criteria

Not listed.  Assuming same criterion as for original eltrombopag trials.  Age > 18 years; > 6 month history of ITP, received at least one treatment for ITP, platelet count < 30,000 mm3, those receiving maintenance immunosuppressive agents were eligible if dose had been stable for at least 1 month prior to study entry, values within normal range for neutrophils, reticulocytes, creatinine and liver enzymes
Exclusion criteria

Not listed. Assuming same criterion as for original eltrombopag trials. Conditions such as secondary immune thrombocytopenia,  < 10g/dL, CHF, arrhythmia, thromboses within prior year, MI within prior 3 months, women pregnant or nursing

	Results
	Of a total of 117 patients with baseline platelet counts < 30,000 mm3, 78% achieved platelet counts > 50,000 mm3 at least once during the study.
Of those NOT achieving platelet counts > 50,000 mm3, majority had baseline platelets < 15,000 mm3. 

The majority (62%) of those not achieving platelet counts > 50,000 mm3 doubled their counts x2 at least once during the 6 weeks.

Reduction or discontinuation of concomitant ITP meds occurred in 48% of patients.

Rescue treatment was needed in 15% of patients; approximately 50% of those were non-responders.

The proportion of patients with any bleeding or clinically significant bleeding decreased from baseline by approx 50% for at least 47 weeks.

The most common AE were headaches, upper respiratory tract infection, diarrhea, nasopharyngitis and arthralgia; majority were grades 1 and 2; AE thought to be due to study medication included headache and nausea; elevations in liver transaminases occurred in 15 subjects.

	Conclusions
	Approximately 80% of those with baseline platelet counts < 30K achieved platelet counts > 50,000 mm3 during the study.  Of those who did not achieve platelet count > 50,000 mm3 during the study, 92% achieved clinical benefit (doubled platelet counts, reduced bleeding symptoms and/or reduced concomitant medication use).

	Critique
	Strengths
Long-term evaluation of eltrombopag use.

Limitations
Data reported in abstract form; not peer-reviewed at this time; limited information available
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	Study Goals
	The primary endpoint was the proportion of patients with a response (platelets > 50,000 mm3 and 2x baseline at day 43 of each cycle) to eltrombopag for the second or third cycle of treatment, after a response was noted in the first cycle.

	Methods
	Study Design

Phase II, open-label, single-group, repeat-dose study (REPEAT); adult patients with chronic ITP were given eltrombopag 50mg daily initially.  Each cycle was 6-weeks long with 4-week rest period in between.  A total of three cycles were given. 

Subsequent cycles were started when platelet count < 20,000 mm3 or patient reached week 4 of the rest period and platelets < 50,000 mm3.  Patients must have responded to cycle 1 before proceeding to subsequent cycles.
Concurrent ITP medications permitted if patients were stable prior to entry.

Data Analysis

Statistical analysis was not provided.

	Criteria
	Inclusion criteria

Not listed.  Adult patients with previously treated chronic ITP were included.
Exclusion criteria

Not listed. 

	Results
	Baseline demographics
Total of 66 patients enrolled; median age 51 years; 71% Caucasian; 68% female; most common concomitant med was corticosteroids (23%).
Results

Sixty-five patients evaluable for cycle 1: 52/65 (80%) responded.

Fifty-five patient (83%) entered cycle 2; fifty-one patients (77%) entered cycle 3.

Total of 87% (45/52) achieved response in cycles 2 or 3.
Thirty-four (71%) were responders in cycles 1, 2 and 3.

Most patients responded by days 8 and 15 of each cycle.

Median platelet count remained elevated 1 week after discontinuation; returned to baseline within 2 weeks.

Durability of response was defined as patients who responded at least 80% of time evaluated.  Durability was noted in cycles 1, 2 and 3: 79%, 78% and 70% respectively.

Bleeding events reduced in 50% of patients during therapy. No WHO grade 3 or 4 bleeding symptoms were reported during treatment.

Overall incidence of AE was similar among cycles; headache was most frequently reported (21%); one serious AE was pneumonia and considered unrelated to eltrombopag.

	Conclusions
	Repeated intermittent use of eltrombopag produced consistent and predictable responses In patients with chronic ITP; eltrombopag was well-tolerated.

	Critique
	Strengths
Evaluated a practical dosing schema.
Limitations
Data reported in abstract form; not peer-reviewed at this time; limited information available; no comparator group; small population.


	Citation
	McHutchinson JG, Dusheiko G, Shiffman ML, et al.  Eltrombopag for Thrombocytopenia in Patients with Cirrhosis Associated with Hepatitis C. NEJM 2007; 357: 2227.

	Study Goals
	The primary endpoint was an increase in the platelet count from baseline to > 100,000 mm3 after the initial 4-week treatment phase.

	Methods
	Study Design 

International, multicenter, double-blind, randomized, placebo-controlled phase II trial; patients were randomly assigned (1:1:1:1 ratio) to either eltrombopag 30mg, 50mg, 75mg or matching placebo PO daily x 4 weeks; hematologic and safety assessments were performed weekly.
After the 4-week initial phase, antiviral therapy (peginterferon + ribavirin) was added for 12 weeks to each arm; Eltrombopag was then stopped and antiviral therapy continued for another 4-week follow-up period.
Interferon (alfa-2a and alfa-2b) doses were reduced if platelet counts dropped: IFN alfa-2a reduced by 50% if platelet count had decreased to 25-50,000 mm3; discontinued if platelet count < 25,000 mm3.
IFN alfa-2b reduced by 50% if platelet count decreased to 50-80,000 mm3; discontinued if platelet count < 50,000 mm3.
Data Analysis

Used last-observation-carried-forward imputation; two interim analyses were planned when data 

	Criteria
	Inclusion criteria

Eligible patients were > 18 years of age with chronic HCV infection (defined as presence of anti-HCV antibodies and detectable serum HCV RNA levels), compensated liver disease and thrombocytopenia (defined as platelet count 20 – 70,000 mm3; liver-biopsy specimen indicative of cirrhosis, radiographic evidence of cirrhosis or endoscopic evidence of portal HTN.
Exclusion criteria

Pregnancy, history of thrombosis, coinfection with HIV or hepatitis B virus.

	Results
	Baseline characteristics
Demographic and baseline clinical characteristics of the study groups were well balanced; median age 51 years (range, 30-74); 70% were male; median baseline platelet count was 55,000 mm3 (range, 26,000 – 94,000). Of note, 5 patients (7% of popn) violated protocol with platelet counts > 70K – these patients were excluded from the primary efficacy endpoint, but included in the safety analysis.
Results
Placebo

(n=18)
Eltrombopag 

30mg 

(n=14)

Eltrombopag 

50mg

(n=19)

Eltrombopag 

75mg

(n=23)

# pts with data

14

11

16

22

Platelet count @ 4 wks
53,000


125,000
212,000
204,000
# pts with data

1

2

7

8

Platelet count @ 12 wks
39,000
106,000
100,000
92,000
Change from baseline @ 12 wks

-25,000 (range, -25,000 to -25,000)

31,000 (range, -18,000 to 122,000)
54,000 (range, 8000 to 97,000)
31,000 (range,  -23,000 to 191,000)


	Conclusions
	Eltrombopag increased platelet counts in patients with thrombocytopenia secondary to HCV-related cirrhosis and permitted initiation of antiviral therapy.

	Critique
	Strengths
Multicenter, randomized, placebo-controlled design of the trial

Limitations
It is not clear which eltrombopag dose should be used in these situations; it appears that a large percent of the population dropped out, leaving very small numbers to analyze; 
The authors state that no dose-reductions of interferon were needed, yet their data shows that at 12-weeks, patients at the lower end of the range were below 50,000 platelets (<50,000 is when a dose-reduction would be considered);  The ultimate endpoint should be a sustained virologic response (SVR), we don’t know if this study population achieved that as it wasn’t an endpoint
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