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Abstract

BACKGROUND—Thrombopoietin receptor agonists (TRAs) are effective treatments for 

immune thrombocytopenia (ITP). However, continuous therapy is generally required to maintain 

platelet (PLT) count responses.

STUDY DESIGN AND METHODS—In this case series, we describe ITP patients from our 

practice who achieved durable responses to the TRAs romiplostim and eltrombopag. Patients were 

classified as having a definite TRA-induced remission if PLT counts increased above 100 × 109/L 

after TRA treatment and remained above 100 × 109/L even after the medication was discontinued; 

or a possible TRA-induced remission if PLT counts increased above 100 × 109/L, remained 

elevated for at least 3 months after the medication was discontinued, but a subsequent relapse 

occurred or the effect of other disease-modifying therapies could not be excluded.

RESULTS—Of 31 patients with chronic ITP treated with TRAs in our practice, nine patients 

achieved a PLT count response with either romiplostim (n = 6) or eltrombopag (n = 3) that was 

maintained even after the medications were discontinued. Three patients met criteria for a definite 

TRA-induced remission, each after exposure to romiplostim. Patients had ITP for a median of 7.8 

years and had failed a median of four prior therapies including eight patients who had a 

splenectomy. We documented a progressive decline in anti-glycoprotein IIbIIIa PLT 

autoantibodies in one patient while on treatment.

CONCLUSION—Some patients with ITP can achieve sustained PLT count responses after the 

use of TRAs. This observation raises the possibility that these agents may restore immune 

tolerance to PLT antigens in some patients and supports the practice of down titrating the dose.

Immune thrombocytopenia (ITP) is an autoimmune disorder that is characterized by low 

platelet (PLT) counts and results in an increased risk of bleeding.1 Thrombocytopenia 

develops because of the loss of tolerance to “self” proteins on PLTs or megakaryocytes, 

leading to the development of PLT autoantibodies.2 Conventional treatments are aimed at 
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reducing peripheral PLT destruction, whereas a new class of medications called 

thrombopoietin receptor agonists (TRAs) stimulate mega-karyocyte growth and increase 

PLT production.3

Romiplostim and eltrombopag are two such thrombopoietic agents that have been approved 

for the treatment of chronic ITP. In Phase III trials, each has been shown to be remarkably 

effective compared with placebo or standard of care,4,5 with response rates of 60% to 80% 

in long-term follow-up studies.6,7 The PLT count response is usually maintained as long as 

the medication is continued; however, once it is stopped, PLT counts typically drop to 

pretreatment levels at which point patients may be at increased risk of bleeding.8

We report our observation that some patients treated with either romiplostim or eltrombopag 

achieved PLT count responses that were sustained even after these medications were 

discontinued. This observation generates hypotheses about their mechanisms of action and 

may have implications on prescribing practices.

MATERIALS AND METHODS

Patients were identified from a tertiary referral PLT disorders clinic at an academic hospital. 

This study was approved by the institutional research ethics board.

We defined a definite TRA-induced remission as 1) the achievement of a PLT count above 

100 × 109/L; 2) continuation of PLT count above 100 × 109/L during treatment; and 3) 

persistence of PLT count above 100 × 109/L even after treatment was discontinued, without 

the use of concomitant maintenance therapies, rituximab or splenectomy within 2 months 

before starting the TRA. A possible TRA-induced remission was defined as the achievement 

of a PLT count above 100 × 109/L that persisted even after the TRA was discontinued, but 

either a relapse occurred or other disease-modifying treatments had been administered 

before the TRA. Baseline demographic and laboratory data were summarized descriptively. 

Sequential PLT counts and all ITP therapies were collected by chart review.

A test for PLT-bound autoantibody was performed where possible using the direct antigen 

capture assay. Washed PLTs were lysed (100 μL) and added to wells containing monoclonal 

antibodies to GPIIbIIIa (Raj-1) or GPIbIX (TW-1) as previously described.9 Autoantibodies 

bound to the glycoprotein were detected using alkaline phosphatase conjugated goat anti-

human immunoglobulin G followed by p-nitrophenyl phosphate substrate (optical density 

[OD], 450 nm).

RESULTS

Patients

This study describes a subset of ITP patients from among the cohort of all patients treated 

with TRAs from our practice. Between April 2009 and July 2012, we treated a total of 31 

ITP patients with TRAs. Of those, eight patients remained on the medication, 23 

discontinued therapy, and one patient died. Reasons for discontinuing therapy were lack of 

response (n = 8), achievement of PLT count response with other therapies (n = 2), inability 

to pay for the medication (n = 2), development of deep vein thrombosis (n = 1), and 
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sustained PLT count responses off-therapy (n = 9). Those latter patients form the basis of 

this case series (Table 1).

Of the nine patients with sustained remissions, six had received romiplostim and three had 

received eltrombopag. Median age of patients was 43 years (interquartile range [IQR], 30–

57 years), three (33%) were female, and median duration of ITP before starting treatment 

was 7.8 years (IQR, 2.9–16.0 years). Before TRA therapy, these nine patients had received a 

median of four ITP therapies (IQR 3–6), and eight patients had undergone splenectomy. The 

median weekly stable dose of romiplostim was 1.0 μg/kg subcutaneously, and the median 

daily stable dose of eltrombopag was 12.5 mg orally. For most patients, medication doses 

were slowly tapered after a PLT count response was achieved, until the medication was 

successfully discontinued. Mean PLT count during treatment was 218 × 109/L and mean 

PLT count after stopping treatment was 270 × 109/L.

Of the nine patients, three (33%) had a definite TRA-induced remission (Fig. 1). Patient 1 

was a 59-year-old female who received romiplostim at a starting dose of 1.0 μg/kg. She had 

ITP for 7.8 years and had received five prior ITP treatments, including splenectomy 5 years 

earlier. Before starting romiplostim, the PLT count was 20 × 109/L. After 1 month, the PLT 

count was 111 × 109/L. The drug was stopped after 5 months and PLT counts remained 

above 150 × 109/L until the end of follow-up, 20 months later. Patient 2 was a 37-year-old 

male who received two weekly doses of romiplostim (1.0 μg/kg). He had ITP for 2 years and 

had received three prior treatments. Before romiplostim was started, the patient had received 

a 4-week course of prednisone with no effect and the PLT count was 6 × 109/L. After two 

doses of romiplostim, the PLT count increased to 208 × 109/L and romiplostim was held. No 

further doses were required, and the patient remained in remission until the end of follow-up 

28 months later. Patient 3 was an 80-year-old male who received romiplostim 1.0 μg/kg. He 

had ITP for 4 years and had received three prior treatments including splenectomy 2 years 

earlier. Before romiplostim, the PLT count was 10 × 109/L. After 6 weeks of treatment, the 

PLT count increased to 252 × 109/L. After 14 weeks, the dose was tapered to 0.5 μg/kg 

weekly and then to 0.5 μg/kg monthly. After 11 months, romiplostim was stopped and the 

patient remained in complete remission until the end of follow-up 11 months later.

Six other patients met criteria for a possible TRA-induced remission either because the 

effect of other therapies could not be excluded or a relapse occurred. Patient 4 was a 21-

year-old female who received eltrombopag (50 mg daily). She had ITP for 2 years and had 

received six prior treatments. Ten weeks before starting eltrombopag, she had an urgent 

splenectomy for refractory thrombocytopenia and bleeding. Six weeks before starting 

eltrombopag, she began a 4-week course of rituximab with no response. When eltrombopag 

was started, the PLT count was 9 × 109/L, and after 2, 4, and 8 weeks of treatment, the PLT 

count increased to 45 × 109, 62 × 109, and 247 × 109/L. Eltrombopag was slowly tapered 

and then stopped after 13 months. The PLT count remained above 150 × 109/L at last 

follow-up, 26 months after stopping eltrombopag. Patient 5 received romiplostim (1.0 μg/kg) 

for a PLT count of 23 × 109/L. PLT counts were 358 × 109, 146 × 109, and 243 × 109/L, 

after 1, 2, and 4 weeks of therapy. The drug was continued at a reduced dose for an 

additional 14.5 months and then gradually stopped with PLT counts remaining above 100 × 

109/L. This patient experienced a brief decrease in the PLT count to 30 × 109/L after an 
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upper respiratory tract illness; however, PLT counts recovered spontaneously. Patient 6 had 

relapsed ITP. Intravenous immune globulin (IVIG) and dexamethasone produced only brief 

responses. This patient was started on azathioprine and PLT counts remained below 10 × 

109/L after 5 weeks of therapy. At that time, with a PLT count of 6 × 109/L, romiplostim (1 

μg/kg) was started and after three weekly doses, the PLT count rapidly increased to 56 × 109, 

251 × 109, and 546 × 109/L. Romiplostim was discontinued and PLT counts have remained 

in the normal range 2.5 years later. Azathioprine was continued, however, and the patient 

remained on low-dose azathioprine at the time of the last follow-up. Three other patients had 

durable remissions after the TRA was stopped but relapsed after a median of 3.5 months 

(IQR, 3.3–5.8 months). Relapses were generally brief and occurred in association with a 

febrile illness. One patient was successfully re-treated with romiplostim.

PLT autoantibody testing

Of the nine patients with sustained PLT count responses, six had PLT autoantibody testing 

done, of whom two had detectable PLT autoantibodies. One patient had a strong 

antiglycoprotein IIbIIIa antibody (OD, 2.5) before starting therapy. The autoantibody titer 

decreased progressively (OD, 0.22) as the PLT count increased with ongoing treatment.

DISCUSSION

We describe nine patients who unexpectedly achieved durable PLT count responses after 

stopping TRA treatment. Of those, three patients met our criteria for a definite TRA-induced 

remission with PLT counts above 100 × 109/L (mostly above 150 × 109/L) that were 

sustained. All patients had severe ITP and had failed multiple previous therapies. For most 

patients, the dose of romiplostim or eltrombopag that was sufficient to achieve PLT count 

responses was low, indeed substantially lower than the mean dose administered in the 

efficacy trials.4,5,7 Moreover, many patients achieved a high PLT count (mean, 270 × 109/L) 

even after treatment was stopped. These observations suggest that this subset of patients was 

highly sensitive to the effect of these medications and may have a more pronounced defect in 

PLT production rather than PLT destruction.

First-line treatment of ITP in adults includes corti-costeroids and IVIG; however, many 

patients relapse and require additional treatments.1 Splenectomy remains the most effective 

second-line treatment;10 however, it is associated with a lifelong risk of bacterial infection 

and many patients are reluctant to accept it.11 Rituximab is another disease-modifying 

therapy that is commonly used to treat ITP.12 Across most studies, PLT count responses 

lasted 10.5 to 11.3 months13,14 and long-term remission rates are low.15 Combination 

immunosuppressant therapy has been associated with a PLT count response in up to 70% of 

patients with refractory ITP; however, relapses are common.16

The TRAs are a new class of medications that have been shown to be effective in increasing 

PLT counts,4,5 decreasing bleeding,17 and improving quality of life18 in patients with ITP. 

Currently, these medications are mainly used as maintenance therapy for patients with 

chronic, severe disease. Prolonged follow-up extending to 5 years has shown that the PLT-

increasing effect is maintained even with long-term exposure;6,7 however, once these 

medications are stopped, the PLT count typically falls back to pretreatment levels or even 
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lower, placing the patient at an increased risk of bleeding. Rare side effects of TRAs include 

thrombosis and marrow reticulin formation,19 although, the true risk of these complications 

remains uncertain. Potential long-term toxicities and high cost limit their use.20 For that 

reason, it is our practice to gradually reduce the dose if an excellent PLT count response is 

achieved.

Strengths of this report are that it is the largest published series to describe sustained 

remissions with this therapy. A single-patient case report21 and two patients from a large 

cohort6 have been described after the use of romiplostim. Our report describes our 

experience with both romiplostim and eltrombopag in real world practice. We were careful 

to exclude patients who had received rituximab or splenectomy in the preceding 2 months, 

similar to eligibility criteria used in a recent romiplostim trial,21 to avoid confounding by 

delayed effects of these treatments.10,13 We chose to report our observations after nine 

patients with TRA-induced sustained remissions were identified (including three with 

definite TRA-induced remissions) since this phenomenon occurred with a frequency that 

was higher than anticipated and had not been previously described using rigorous criteria. It 

is possible that our strategy of dose-tapering allowed us to more readily identify these 

patients. It is also likely that our prescribing pattern was more selective than in other 

jurisdictions, since reimbursement for TRAs in Ontario is restricted to patients with the most 

severe disease.

Our observations generate hypotheses about the mechanism of actions of these medications. 

For example, by increasing the exposure to PLT antigens, they may restore immune 

tolerance to PLTs. In support of that hypothesis was our finding of a progressive decline in 

PLT autoantibody titer with ongoing exposure to the drug. This concept is similar to immune 

tolerance induction in patients with hemophilia and inhibitory antibodies to Factor (F)VIII, 

in whom repeated exposure to FVIII, often given in conjunction with other immune 

suppressive therapies, causes disappearance of the antibody in up to 70% of patients.22 

Epitope mapping studies in ITP have identified peptides of glycoprotein IIIa that are the 

most immunogenic and support a potential role for ITP immunotherapy in the future.23 In 

addition, the TRAs themselves may have a direct effect on restoring normal T-regulatory cell 

function.24 Alternatively, the sustained PLT count responses we observed may represent 

spontaneous remissions consistent with the natural history of ITP in a small proportion of 

adults. This explanation is unlikely given the severe nature of the disease among patients in 

this cohort.

In conclusion, we observed that some patients can maintain PLT count responses even after 

TRAs are stopped. By titrating to the lowest possible dose and temporarily discontinuing 

therapy once PLT counts improve, some patients may be spared the need for long-term 

maintenance therapy.
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Fig. 1. 
Serial PLT counts and treatments for patients with ITP who achieved a definite TRA-

induced sustained remission. Ig = intravenous immune globulin; D = dexamethasone; P = 

prednisone.
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