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ARTICLE INFO ABSTRACT

Keywords: Background: Eltrombopag, the first TPO-RA approved for the treatment of ITP, resulted in rapid and sustained
Immune thrombocytopenia increases in platelet counts, significant reductions in bleeding events and concomitant medications, and an
Eltrombopag

acceptable tolerability profile. This study aimed to explore the current status of ITP treatment with eltrombopag
as the target drug and the utilization of medical resources from the perspective of hospitals.

Methods: Data collection was based on two parts: real-world data and expert interviews. Real-world data of
outpatients with ITP who received second-line treatment or other treatment from 1 year before to 1 year after
eltrombopag admission were collected to analyze the current status of non-first-line treatment in ITP outpatients.
Ten specialist physicians were interviewed to collect parameters such as efficacy, safety, and medical cost of ITP
treatment regimens.

Result: The real-worlddata showed that among non-first-line treatment, market share of second-line treatment was
lower than that of other treatment before the admission of eltrombopag, and the market share of second-line
treatment was the higher than that of other treatment after the admission of eltrombopag in both adult and
pediatric ITP patients. After the admission of eltrombopag, the annual outpatient drug-related treatment costs for
adults with ITP increased by ¥ 13717.05, and the annual outpatient drug-related treatment costs for children with
ITP increased by ¥7762.90. The results of expert interviews showed that more patients switched from other
treatment to second-line treatment after the admission of eltrombopag in clinical. Eltrombopag demonstrated
superior efficacy, safety and higher adherence in second-line treatment.

Conclusions: The new oral TPO-RA drugs have improved the treatment options for ITP patients, and more patients
accept eltrombopag for non-first-line treatment. After eltrombopag admission, the annual outpatient drug-related
treatment costs increased for both adult and pediatric patients. Nevertheless, by reason of advantages of its ef-
ficacy, tolerance, medication adherence and other aspects, eltrombopag has become an important drug in the non-
first-line treatment of ITP.Additional comprehensive research is needed to verify the results.

Real world data

1. Introduction characterized by reduced isolated peripheral blood platelet counts
related to autoimmune destruction of platelets in the reticuloendothelial
Immune thrombocytopenia (ITP) is an autoimmune disorder system due to platelet autoantibodies and other immune mechanisms.'
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ITP has an incidence of 2-5 per 100 000 in the general population.? ITP
usually becomes persistent or chronic in many patients. Receiving stan-
dardized treatment, most ITP patients can achieve good remission
through outpatient treatment rather than hospital admission.’

The pathogenesis of ITP involves the production of autoantibodies,
the activation of complement, and the damage of T cells, which leads to
the loss of immune tolerance.®° Preventing excessive platelet destruction
and promoting platelet production are indispensable aspects of modern
treatment of ITP. The treatment of ITP follows the principle of individ-
ualization, and the main goal is to maintain a safe level of platelet count
rather than to correct to a normal level. In addition, ITP is a heteroge-
neous disease with diverse clinical manifestations, and a variety of
symptoms will have a serious and long-term impact on the patient's mood
and quality of life.® Therefore, the treatment of ITP aims to reduce
bleeding events and improve the quality of life of patients.

Corticosteroids and intravenous immunoglobulin are typical first-line
treatment for ITP patients, but these agents typically do not result in a
durable remiss ion and adverse effects during long-term use are usually
substantial.” Most patients requiring second-line treatment or other
treatment to manage the disease.®'® According to Chinese guideline on
the diagnosis and management of adult primary immune thrombocyto-
penia (version 2020), thrombopoietin receptor agonists (TPO-RAs), rit-
uximab, and splenectomy have been recommended as second-line
treatment. All-trans-Retinoic acid (ATRA) with danazol, dicitabine,
azathioprine, cyclosporine, danazol, mycophenolate mofetil (MMF), and
vinca alkaloids have been recommended as third-line treatment.'!

TPO-RAs induces megakaryocyte maturation and platelet formation,
thereby increasing megakaryocyte maturation and platelet production
and reducing bleeding risk.'*'® Eltrombopag binds to the TPO receptor
on the cell membrane to activate signal transduction pathways that
stimulate the differentiation and proliferation of human myeloid pro-
genitor cells into megakaryocytes and promote megakaryocyte matura-
tion, thereby increasing platelet production.'*'® Different from
glucocorticoids based on mechanisms in ITP, eltrombopag can rapidly
raise platelet levels to safe levels, and has good efficacy and safety.'>”
Eltrombopag is the first oral small molecule non-peptide TPO-RA in
China approved by the National Medical Products Administration
(NMPA) for ITP patients. And eltrombopag is the only TPO-RA approved
for chronic ITP indications for children aged 6 and above in China.

Therefore, the present survey focused on investigating these treat-
ments in Chinese outpatients with ITP and comparing the effect of annual
average outpatient drug-related costs before and after the listing of
Eltrombopag in China based on real world data and interview with
specialist physicians, so as to provide evidence for medical decision-
making.

2. Materials and methods
2.1. Study design

This is a multicenter, retrospective survey to analyze the current
status of non-first line treatment for ITP and impact of the annual average
outpatient drug-related costs after listing eltrombopag in a Chinese
population based on real-world data and specialist physician interviews.

2.2. Parameters

To estimated annual average outpatient drug-related treatment costs,
two key parameters, market share and drug-related costs were consid-
ered. Market share refers to the proportion of each intervention used in
the target population. Drug-related treatment costs included drug costs
and adverse events (AEs) costs. AE costs were calculated as the product of
the prevalence of a particular AE multiplied by the cost. Drug costs were
calculated as the average daily dose per patient multiplied by the average
number of days on treatment per patient. The annual outpatient drug-
related costs was estimated according to the following formula:
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C =M;Ci+ M ,Co+M;3C3+

where M; was the market share of the treatment 1; C; was the drug-
related treatment costs of the treatment 1.

2.3. Data collection

Surveys were undertaken in Peking University People's Hospital,
Beijing Children's Hospital, and Institute of Hematology and blood dis-
eases Hospital. Through hospital Information System (HIS), collect real
world data related outpatients who received second-line treatment or
third-line treatment between one year before eltrombopag admission and
one year after the admission, including: age, gender, visit time, diagnosis,
drug name, dosage, frequency and duration. Each data extraction in-
cludes only unrecognized patient level data. This process is a legal
requirement to ensure patient privacy, and is performed by database
owners at their respective sites prior to data transmission. After receiving
these data, confirm that de identification has been performed.'®

Since the specific medication information and adverse reactions of
drugs could not be obtained based on the real-world data, semi-
structured and personal in-depth interviews were used to conduct
expert interviews, aiming to collect the current situation of non-first-line
treatment, efficacy, safety, adherence and drug-related treatment costs.
These were obtained from interview with ten specialist physicians. The
criteria for the subjects were included: (1) intermediate professional title
or above; (2) over five years of experience in ITP treatment. The in-depth
semi-structured interviews were conducted with 10 specialist physicians
to collect related parameters using qualitative content analysis. Before
the interview, specialist physicians were introduced to the purpose of the
study and mode of cooperation. After giving informed consent, informed
consent was obtained and they were individually interviewed after
guaranteeing adequate rest, with the interview time controlled at 20-30
min. Apart from in-depth interviews, ten specialist physicians will eval-
uate efficacy, safety, adherence of non-first-line treatment on scale of 1-5
(1 = Poor, 2 = Fair, 3 = Average, 4 = Good, 5 = Excellent).

Ethics approval was obtained by the Ethical Committee of the Peking
University People's Hospital in accordance with the Declaration of
Helsinki.

2.4. Statistics

Microsoft Excel was used for data collection and analysis. Patient
demographics and clinical characteristics were summarized.'® Descrip-
tive statistics using frequencies, percentages and cross tabulations were
used.
3. Results
3.1. Study population

Baseline characteristics of the participants are shown in Table 1.

Adult patient characteristics at baseline were similar in both groups,
including age (median 52 vs 57 years), sex (67.96% vs 63.42% female).

Table 1
Patient characteristics.
Variable Before Eltrombopag After Eltrombopag
approved approved
Adult 540 503
Age, median (range), 52(18-91) 57(18-97)
years
Female sex 369 321
Children 67 116
Age, median (range), 8(1-17) 7(1-17)
years
Female sex 31 53
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Pediatric patient characteristics at baseline were similar in both groups,
including age (median 8 vs 7 years), sex (46.27% vs 45.69% female).

3.2. Real world data

Real world data of the participants are shown in Table 2 and Table 3.
The average daily dose and annual treatment days were corrected based
on expert interviews and literature review.

Before eltrombopag approved, 140 adult patients started on the
following second-line therapy: rthTPO (140/590, 23.73%); 450 adult
patients started on the following third-line therapy: Danazol (381/590,
64.58%), Cyclosporin (33/590, 45.59%), Mycophenolate (17/590,
2.88%), Azathioprine (19/590, 3.22%).

After eltrombopag approved, 387 adult patients started on the
following second-line therapy: rhTPO (139/630, 22.06%), eltrombopag
(185/630, 37.94%), rituximab (3/630, 0.32%); 252 patients started on
the following third-line therapy: ATRA with danazol (16/630, 2.54%),
Danazol (197/630, 30.48%), Cyclosporin (22/630, 3.65%), Mycophe-
nolate (11/630, 1.75%), Azathioprine (10/630, 1.59%).

Before eltrombopag approved, 30 pediatric patients started on the
following second-line therapy: rhTPO (30/72, 41.67%); 42 pediatric
patients started on the following third-line therapy: Danazol (26/72,
36.11%), Cyclosporin (7/72, 9.72%), Mycophenolate(5/72, 9.72%),
Azathioprine(4/72, 5.56%).

After eltrombopag approved, 131 pediatric patients started on the
following second-line therapy: rhTPO (25/131, 19.08%), eltrombopag
(69/131, 52.67%); XX pediatric patients started on the following third-
line therapy: Danazol (11/131, 8.40%), Cyclosporin (10/131,7.63%),
Mycophenolate (16/131, 12.21%).

3.3. Expert interviews

The 10 specialist physicians came from 8 tri partite hospitals, with the
following professional years: 8-30 years (mean 20.50 + 7.75 years).
Based on expert interviews, the primary content of ITPs has been
consolidated and presented in Table 4. Eltrombopag presents a range of
advantages in relation to its potency, safety, and adherence. Both in
terms of efficacy and safety, second-line treatment demonstrated supe-
rior outcomes compared to other treatment. Regarding efficacy,
eltrombopag displayed a slight advantage over the other durgs in second-
line treatment. In terms of safety, rhTPO and eltrombopag were superior
to rituximab. Moreover, adherence to oral drug surpasses that of inject-
able drug.The table outlining adverse drug reactions represents adverse
reactions commonly observed in clinical. Experts indicate that aside from
the high cost of prevention of infection and anti-infection, most of the

Table 2
Market share of non-first-line treatment for adult outpatients.

Treatment Average Days  Before After Eltrombopag
daily dose Eltrombopag approved
approved
Total Market Total Market
(n= share n= share
590) (%) 630) (%)
Second-line
rhTPO 15000iu 40 140 23.73 139 22.06
Eltrombopag 50 mg 90 0 0.00 239 37.94
Rituximab 100 mg 4 0 0.00 0 0.00
Other
ATRA with 20 112 0 0.00 16 2.54
Danazol mg+400
mg
Danazol 400 mg 183 381 64.58 192 30.48
Cyclosporin 100 mg 920 33 5.59 23 3.65
Mycophenolate 1000 mg 135 17 2.88 11 1.75
Azathioprine 100 mg 30 19 3.22 10 1.59
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Table 3
Market share of non-first-line treatment for pediatric outpatients.

Treatment Average Days  Before After Eltrombopag
daily Eltrombopag approved
dose approved
Total Market Total Market
(n= share n= share
72) (%) 131) (%)
Second-line
rhTPO 15000iu 14 30 41.67% 25 19.08%
Eltrombopag 37.5 mg 90 0 0.00% 69 52.67%
Rituximab 100 mg 4 0 0.00% 0 0.00%
Other
Danazol 400 mg 60 26 36.11% 11 8.40%
Cyclosporin 100 mg 90 7 9.72% 10 7.63%
Mycophenolate 500 mg 60 5 6.94% 16 12.21%
Azathioprine 100 mg 30 4 5.56% 0 0.00%

adverse events are partially less frequent or mild, are resolved by both
discontinuation or symptomatic treatment, and are less costly.

3.4. Annual outpatient drug-related treatment costs

For adult patients, annual outpatient drug-related treatment costs
before eltrombopag approved was ¥ 8443.62 and annual outpatient
drug-related treatment costs after eltrombopag approved was
¥22160.67, with an increase in annual outpatient drug-related treat-
ment costs of ¥ 13717.05 (Table 5).

For pediatric patients, annual outpatient drug-related treatment costs
before eltrombopag approved was ¥ 4973.25 and annual outpatient
drug-related treatment costs after eltrombopag approved was
¥17654.63, with an increase in annual outpatient drug-related treat-
ment costs of ¥ 12681.38 (Table 6).

4. Discussion

ITP is a complex autoimmune disease characterized by low platelet
counts, accounting for about 1/3 of the total hemorrhagic diseases.?® At
present, it is generally accepted that the pathogenesis of ITP includes
insufficient platelet production, excessive platelet destruction mediated
by humoral and cellular immunity, and abnormal quantity and quality of
megakaryocytes mediated by humoral and cellular immunity.?' ITP has a
high incidence in hemorrhagic diseases, but the specific pathogenic
mechanism has not been fully elucidated. Adult ITP usually has insidious
onset, persistent or recurrent course, and is prone to develop into chronic
ITP.?? Different from adult ITP, pediatric ITP is mostly acute and
self-limited, and only a few cases progress to chronic ITP. However, older
children and adolescents have a higher possibility of chronic ITP, which
is similar to adults.?>**

Currently, the consensus and guidelines updated by the International
Working Group (IWG)on ITP, the American Society of Hematology
(ASH), and the thrombosis and hemostasis group of the Chinese Society
of Hematology still recommend corticosteroids and intravenous immu-
noglobulin (IVIg) as first-line treatments for ITP.>? IVIg can raise the
platelet counts rapidly in more than 80% of newly diagnosed ITP pa-
tients. However, it is relatively expensive and the response is usually
transient, which indicated for patients required urgent treatment.?®
Corticosteroids are commonly used in the standard first-line treatment of
patients with ITP. For those who do not respond to corticosteroids, the
dose should be rapidly reduced after 4 weeks of treatment. For cortico-
steroids responders, the dose should be reduced to the minimum main-
tenance dose as soon as possible. If response cannot be maintained at the
lowest dose, discontinue and transfer to second-line therapy. Transfer to
second-line therapy is clinically recommended in approximately 70% of
patients due to intolerance to first-line therapy or recurrence of disease
after discontinuation. ITP patients generally have relatively high
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Table 4
Non-first-line treatment information for outpatients.
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Treatment Efficacy  Safety = adherence = Common AEs Management of common AEs

rhTPO 4.7 4.4 3 swelling, redness, or pain at the injection sit; musculoskeletal  discontinuation.
pain; TPO antibody generation; thrombo-embolism;

Eltrombopag 4.8 4.3 4.5 Headache; nasopharyngitis; upper respiratory tract infection;  Anti infective therapy; Reduce the dosage or stop the
Liver test abnormality medication, and give liver protection therapy if necessary.

Rituximab 4.3 3.6 3.1 infusion-related reactions (IRRs); infections; hematologic Reduce the infusion rate;,Anti infective therapy;
AEs; ardiovascular events;

ATRA with 3.4 3.1 3.5 Dry skin; Headache or dizziness; Gastrointestinal disorders; Adverse events were mild and negligible.

Danazol

Danazol 2.9 2.9 3.5 Liver test abnormality (More severe than eltrombopag); Liver protection therapy, and other adverse events can be
Edema; improved after discontinuation.

Cyclosporin 2.3 2.8 3.2 Liver and kidney injury, hyperglycemia, infection, Hepatoprotective therapy; Anti-infection;
hypertension, tremor, digestive tract reaction

Mycophenolate 2.3 2.8 3.2 Liver injury; Reduce the infusion rate;,Anti infective therapy;

Azathioprine 2.3 2.8 3.2 Liver injury; stop the medication, and give liver protection therapy if

necessary.
Table 5

Annual outpatient drug-related treatment costs for adult outpatients.

Treatment Annual drug costs Routine care costs Adverse event management costs Before Eltrombopag approved After Eltrombopag approved
*) ¥ (¥ Market share Total costs Market Total costs
(%) ¥) share(%) (¥)
rhTPO 31560.00 300.00 0 23.73% 7560.00 22.06% 7029.43
Eltrombopag 38365.71 0.00 100 0.00% 0.00 37.94% 14558.79
Rituximab 1846.22 520.00 9300 0.00% 0.00 0.00% 0.00
ATRA with 3706.60 0.00 300 0.00% 0.00 2.54% 94.29
Danazol
Danazol 749.32 0.00 300 64.58% 503.26 30.48% 237.51
Cyclosporin 4054.09 0.00 300 5.59% 228.43 3.65% 149.10
Mycophenolate 5116.50 0.00 0 2.88% 147.42 1.75% 89.34
Azathioprine 79.80 0.00 4000 3.22% 4.50 1.59% 2.22
Total - - - 100.00% 8443.62 100.00% 22160.67
Table 6

Annual outpatient drug-related treatment costs for pediatric outpatients.

Treatment Annual drug costs Routine care costs Adverse event management costs Before Eltrombopag approved After Eltrombopag approved
) ) ) Market share Total costs Market Total costs
(%) ¥) share(%) ¥)
rhTPO 11046.00 300.00 0 41.67 4602.50 19.08 2108.02
Eltrombopag 28774.29 0.00 100 0.00 0.00 52.67 15161.72
Rituximab 1846.22 520 9300 0.00 0.00 0.00 0.00
Danazol 245.68 0.00 300 36.11 99.55 8.40 23.15
Cyclosporin 1070.50 0.00 300 9.72 106.99 7.63 84.01
Mycophenolate ~ 2274.00 0.00 0 6.94 157.92 12.21 277.74
Azathioprine 53.20 0.00 4000 5.56 6.29 0.00 0.00
Total - - - 100.00 4973.25 100.00 17654.63

response rates to first-line treatments, but about 60-70% of them will
progress to persistent or chronic ITP.25%7

TPO-RAs have dramatically changed the treatment of ITP.?® Eltrom-
bopag, the second-generation TPO-RA, binds to the juxtamembrane
domain of the TPO receptor, which results in signaling through the
JAK/STAT, AKT, and MAPK pathways similar to the signaling mecha-
nism of TPO, thus stimulating megakaryocyte growth and platelet pro-
duction.?”*° Results from the 24-week, open-labeled stage 2 of a
multicenter phase III Study demonstrated the median PLTC in the
eltrombopag group was maintained between 41 x 10°/L and 80 x 10°/L
in Chinese patients with cITP.>! A prospective, observational, longitu-
dinal cohort study showed that long-term treatment with eltrombopag
was generally safe for treating Chinese children with ITP. For the 116
pediatric patients who received at least 3 months of treatment with
eltrombopag were selected, 89 patients (76.7%) achieved overall
response, 53 (45.7%) achieved complete response, and 36 (31.0%)
achieved response based on real-world data. And all AEs were classified
as CTCAE grade 1 or 2, with no occurrences of grade 3 or 4 AEs observed

among patients treated with eltrombopag. Hepatotoxicity is a significant
consideration with eltrombopag, particularly for patients of East Asian
origin. None of the patients had 3 or more AEs occurring simultaneously
in this clinical trails. Given that AST, ALP, and indirect bilirubin were
grade 1, no patient had to reduce or discontinue treatment for these
reasons.>?

This study showed that before eltrombopag admission, the proportion
of patients receiving other treatment was higher than that of second-line
treatment. After eltrombopag admission, the proportion of patients
receiving other treatment decreased, and more patients chose the new
drug eltrombopag for treatment. Apart from drug-related treatment costs
relevant information, we collected experts' perspectives on non-first-line
treatment of ITP. The results of expert interviews showed that the use of
rhTPO in second-line treatment was highest before approval of TPO-RA
in China, requiring hospitalization for subcutaneous injection, and sub-
sequent disease control with other oral drugs such as danazol, cyclo-
sporine, mycophenolate and other immunosuppressive. After
eltrombopag was approved, its market share increased rapidly. From the
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expert interviews, the utilization rate of this drug in the non-first-line
treatment of ITP has reached 80%-100%. The admission of eltrombo-
pag had great impact on the utilization of other non-first-line drugs for
ITP, and reduced the utilization of rhTPO and other treatment such as
danazol and cyclosporine. Other treatment such as immunosuppressive
agents remain a limited option for effectively treating bleeding symptoms
in patients due to adverse events and inadequate long-term efficacy
before eltrombopag admission. TPO-RA has demonstrated improve
bleeding symptoms and reduce the risk of bleeding. Previously, patients
were required to visit the hospital for subcutaneous injection or intra-
venous infusion when receiving the second-line treatment drugs rhTPO,
rituximab. The convenience of oral administration with eltrombopag has
effectively improved patient treatment comfort. Eltrombopag changed
the ITP treatment pattern, and a majority of patients achieve good dis-
ease control with outpatient treatment without hospitalization. In addi-
tion to helping maintain the normal life of patients, continuous and
standardized outpatient treatment can also effectively control the
aggravation of the disease, reduce the hospitalization rate and the waste
of medical resources.

Pharmaceuticals are typically administered based on body weight,
with dosages and frequencies of administration being adjusted in
accordance with the platelet count and disease status.

This study has several limitations. First, for the admission of inno-
vative drugs, in terms of analyzing the medical resource consumption of
ITP patients, we should consider the saving of medical resources due to
good treatment effect, patients' diagnosis and treatment experience and
quality of life, rather than limited to the discussion of direct medical
costs. However, because this study did not accurately obtain relevant
data such as the treatment effect of different drugs and the indirect
medical resources saved, the above content was not considered in the
cost calculation. Second, the market share data of drugs in this study
were based on real world data. The market share data mainly came from
three medical institutions and the samples were from Beijing and Tianjin,
so the coverage was not wide enough and the representativeness of the
data was limited. Third, the data of dosage and course of treatment were
synthesized by literature review and expert interviews. Due to the indi-
vidualized characteristics of ITP drug treatment, the corresponding data
of dosage and course of treatment will also cause a certain deviation in
the calculation of medical resource consumption.

5. Conclusions

The results of this study showed that the annual outpatient drug-
related treatment costs increased after eltrombopag admission in both
adult and pediatric patients. Before eltrombopag admission, the pro-
portion of patients receiving third-line treatment was higher than that of
second-line treatment. After eltrombopag admission, the proportion of
patients receiving other treatment decreased, and more patients chose
the new drug eltrombopag for treatment. The introduction of TPO-RA has
presented a notable achievement in the treatment for ITP patients.
Although the listing of TPO-RA drugs leads to increase in the annual
outpatient drug-related treatment costs, its rapid effect, tolerance,
convenient oral method improved the medication compliance of patient,
and more patients were treated with the new drug. Further in-depth
research is needed to verify the results.
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