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Abstract

Aims of the study

Thrombopoietin receptor agonists (TPO-RAs) are approved for immune thrombocytopenia

(ITP), but their impact on health-related quality of life (HRQoL) remains poorly investigated

in clinical practice. This observational study aimed to gain insight into real-world patient-

reported experiences of the burden of ITP and TPO-RAs.

Method

An online questionnaire of closed questions was used to collect views of patients with pri-

mary ITP from Switzerland, Austria, and Belgium, between September 2018 and April 2020.

Results

Of 46 patients who completed the questionnaire (total cohort), 41% were receiving TPO-

RAs. A numerically higher proportion of patients reported being free from symptoms at the

time of the questionnaire (54%) than at diagnosis (24%), irrespective of treatment type.

Bleeding, the most frequently reported symptom at diagnosis (59%), was reduced at the

time of the questionnaire (7%). Conversely, fatigue was reported by approximately 40% of

patients at both diagnosis and the time of the questionnaire. Having a normal life and their

disease under control was reported by 83% and 76%, respectively, but 41% were worried/

anxious about their condition. Nearly 50% reported that ITP impaired their engagement in

hobbies/sport or energy levels and 63% reported no impact on employment. When stratified
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by TPO-RA use, bleeding was better controlled in those receiving TPO-RAs than not (0% vs

11%). A numerically lower proportion receiving TPO-RAs than not reported worry/anxiety

about their condition (16% vs 59%) and shifting from full-time to part-time employment (11%

vs 22%). Similar proportions were satisfied with their therapy whether they were receiving

TPO-RAs or not (89% vs 85%).

Conclusions

Many factors affect HRQoL in patients with ITP. Of patients receiving TPO-RAs, none expe-

rienced bleeding at the time of the questionnaire; they also showed a more positive perspec-

tive for some outcomes than those not using TPO-RAs. However, fatigue was not reduced

by any treatment.

Introduction

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

count (peripheral blood< 100 × 109/L), as a result of platelet destruction and/or impaired pro-

duction [1, 2]. ITP affects people of all ages, but its incidence peaks in children and young

adults as well as the elderly [3]. In Europe, its incidence in adults ranges from 1 to 4 per 100

000 population [4, 5]. Owing to the chronic nature of adult ITP, cases accumulate over time,

and the age- and sex-adjusted prevalence ranges from 1 to 5 per 10 000 population [6–8].

According to the European Medicines Agency definition, ITP is a rare disease (prevalence < 5

per 10 000 people) [8, 9].

Symptoms of ITP are variable and some affected individuals have no symptoms [10, 11].

Symptomatic patients may experience bruising or spontaneous bleeding and are at risk of seri-

ous, potentially fatal bleeding events [2, 10]. Patients also report petechiae/purpura (rash of

blood spots on the skin), insomnia, and depression, and many report fatigue [12, 13].

There are no tests that can be used to definitively diagnose ITP [2, 10, 14]. After the exclu-

sion of other diseases that can lead to low platelet counts (e.g., autoimmune disease or lym-

phoma), patients for whom there is no underlying cause of thrombocytopenia are classified as

having primary ITP (accounts for 80% of patients with ITP) [2, 15]. Those in whom low plate-

let count is attributed to other causes are classified as having secondary ITP [2, 15]. Patients

can also be classified according to duration of disease from diagnosis as being newly diagnosed

(< 3 months), having persistent ITP (3–12 months), or having chronic ITP (> 12 months),

the latter of which accounts for the majority of cases in adults [1, 16].

ITP can have an impact on patients’ lives for many reasons: symptoms such as bleeding and

fear of bleeding, non-bleeding symptoms such as fatigue, and worry about their condition all

have a negative impact on patients’ health-related quality of life (HRQoL) [17–23]. In line with

this, studies have demonstrated that patients with ITP have worse HRQoL than age- and sex-

matched comparisons or the general population, and comparable HRQoL to patients with

other chronic conditions [23–26].

The goal of treatment in ITP is to maintain platelet levels, with minimal toxicity, in order to

reduce bleeding and prevent severe bleeding [13, 14]. Several treatment options are available

for patients with ITP [14]. Corticosteroids are the standard initial therapy for newly diagnosed

patients and also for patients with relapsed disease, whereas patients with persistent or chronic

disease will require subsequent-line therapies. Treatments that patients receive to manage
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their condition can also affect their lives, either positively in those who respond to treatment,

or negatively in those who do not respond to treatment or who experience side effects [20–22,

26–30]. Corticosteroids in particular are associated with bothersome side effects, especially

when used over a long period of time. They can therefore have a negative impact on HRQoL

and the duration over which patients can receive them is limited [14, 23, 26, 30].

In studies of patients with ITP, patients’ perspectives on how their disease and treatments

affect their lives are typically assessed using patient-reported outcome instruments, which give

a score for HRQoL (including sub-scores for individual domains of life) or the severity of

symptoms [5, 17, 21–23, 25, 27, 31–33]. However, the scores derived from these instruments

may not give the full picture, because they do not capture patients’ feelings and opinions about

their lives or ability to engage in specific daily activities (e.g., sport, work, holiday), or effects

on relationships [23, 34]. Furthermore, these instruments are not widely used in clinical

practice.

Thrombopoietin receptor agonists (TPO-RAs) are a class of subsequent-line therapy used

in patients with ITP that exert therapeutic effects mainly by stimulating platelet production in

the bone marrow [14]. Three TPO-RAs have been approved for use in the European Union

since 2009, 2010 and 2019, respectively, for patients with ITP who are refractory to initial ther-

apies: [35–37] romiplostim (Nplate1; once-weekly subcutaneous injection; Amgen, USA) for

patients with primary ITP, eltrombopag (Revolade™; once-daily oral; Novartis, Switzerland)

for patients with persistent/chronic ITP, and avatrombopag (Doptelet1; once-daily oral;

Swedish Orphan Biovitrum AB, Sweden) for patients with primary chronic ITP.

As part of randomized controlled trials (RCTs) and extension studies, TPO-RAs have been

shown to improve HRQoL versus placebo or standard of care [25, 26, 28]. One real-world

study that investigated HRQoL in patients with chronic ITP who switched to TPO-RAs

(including patients who switched from one TPO-RA to another) also demonstrated signifi-

cantly better outcomes for energy/fatigue and emotional wellbeing compared with the period

before switching [32]. However, despite the growing use of TPO-RAs in clinical practice and

the fact that they can be received long term, their impact on patients’ lives and HRQoL in the

real world has not been extensively investigated [26].

A recent international real-world study, the ITP World Impact Survey (I-WISh), used an

online survey to assess the impact of ITP on HRQoL, emotional health, work productivity, and

need for caregivers in 1400 patients across 13 countries, and to compare physicians’ and

patients’ perceptions of the disease [38, 39]. The I-WISh indicated the multifaceted impact that

ITP has on patients’ lives.

The aim of this real-world study was to gain insight into the views and feelings of a group of

patients with primary ITP across Switzerland, Austria, and Belgium about their symptoms and

the impact of the disease on their daily lives. Because currently available HRQoL question-

naires do not fully capture patients’ thoughts, fears, and treatment satisfaction in a single

instrument, an online questionnaire was developed and used.

Among patients receiving TPO-RAs, data were also collected on treatment-related burden

and compared with those who were not receiving TPO-RAs. At the time of the study, only

romiplostim and eltrombopag were approved for use in patients with ITP in Europe.

Materials and methods

Study design

This was a real-world, prospective, cross-sectional online survey-based study that was con-

ducted to gain insight into the views and feelings of participating patients with primary ITP on

their symptoms, disease burden, the impact of the disease on their daily lives, and their
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treatment-related burden. Data were collected using an online questionnaire that was designed

specifically for the present study.

Inclusion criteria and participant recruitment

Patients with primary ITP, who were aged at least 18 years, were eligible for inclusion in this

study. Patients were identified from clinical practice by haematology specialists at participating

haematology clinics across Switzerland, Austria, and Belgium.

Once healthcare professionals classified a patient as eligible for participation, they could

provide them with a sealed envelope that contained an explanation of the study (including the

importance of participating and providing accurate responses, and clarification that any

responses were anonymous) and a unique access code that patients could use to log in to the

online questionnaire if they wished to participate in the study. Access codes could not be

linked to the patient completing the questionnaire, or to the physician who provided the enve-

lope, ensuring complete anonymity of the patient and their data. Owing to the small number

of patients seen at many of the participating haematology clinics, patient recruitment (e.g. how

many patients were recruited from each clinic, how many patients started/completed the ques-

tionnaire), was not monitored to further protect patient anonymity.

Patients were recruited and data collected during three active recruitment windows (each

of 3 months duration) between September 2018 and April 2020.

HRQoL questionnaire

Owing to the fact that existing standardized quality of life questionnaires did not explore the

range of topics that were identified for investigation in the present study, a new questionnaire

was developed. This questionnaire was designed by a scientific steering committee composed

of four haematologists from Switzerland with clinical experience in ITP. To ensure that the

language in the questionnaire was accessible to and understandable by patients with ITP, the

phrasing of questions and terminology used was consistent with that used by haematologists

in clinical practice when discussing with their patients about their physical symptoms, emo-

tional wellbeing and quality of life. Furthermore, for some symptoms, images were included

alongside the medical terms to help patients recognize what was being discussed, and for other

symptoms, clarifying text was included. All members of the scientific steering committee

agreed with the content and no additional validation of the questionnaire was performed.

Novartis Pharma Schweiz AG played an administrative role in the questionnaire development

and did not influence the design of the questionnaire.

The questionnaire comprised five sections of closed questions (screening; details of diagno-

sis; impact on daily life and emotional burden; impact on work, finances, and use of a care-

giver; and treatments; S1 File) and was designed to take approximately 15 minutes to

complete. Note that data on use of a caregiver are not shown in the present study because ITP

is not associated with need for a caregiver. The questionnaire is available in five languages

(English, German, Dutch, Italian, and French). An English version of the questionnaire is pro-

vided in S1 File. Surveys in the other languages can be obtained by contacting Novartis (swis-

sonco.medical@novartis.com).

Responses to the questionnaire were collected through multiple-choice questions (partici-

pants could select one or more answers), a four-point scale, or a sliding scale. Impact on work

productivity over the previous week was assessed using a productivity score, based on a scale

of 1 (completely prevented me from working) to 100 (had no effect on my work). Treatment

satisfaction was defined as a score of at least 61/100 based on a scale ranging from 1 (not at all

satisfied) to 100 (completely satisfied). The threshold used to define treatment satisfaction
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used the Net Promotor Score1 as a guide [40] (converted to a scale of 100), which would have

covered scores of at least 71. This was then expanded to include scores of 61–71, because these

were still classed as being a positive response. Further details about how responses were col-

lected are included in figure and table legends, where applicable.

Statistical analysis

Responses to questionnaires were calculated as proportions (n/N; with N representing the

total number of participants who responded to the individual question), means, and medians

(interquartile range). Data for bleeding symptoms were categorized as cutaneous bleeding

(purpura, petechiae, haematoma, prolonged bleeding from cuts), mucosal bleeding (nose-

bleeds, heavy menstrual bleeding), and internal bleeding (organ bleeding, blood in urine or

stool).

Responses were calculated for the total cohort and stratified by TPO-RA usage. The sample

size was not pre-determined because all data were reported descriptively and no statistical

analysis was performed. The study was not powered to detect statistically significant differ-

ences according to TPO-RA use.

Ethics approval and consent to participate

Owing to the fact that all data were anonymized, the study did not fall within the remit of can-

tonal or federal law Human Research Act. Although the Ethikkommission Nordwest- und

Zentralschweiz (EKNZ; Ethics Committee Northwest and Central Switzerland; eknz@bs.ch)

therefore did not have to officially approve the project, the EKNZ reviewed the submitted doc-

uments and confirmed that the study fulfilled the general ethical and scientific standards for

research in humans.

Participants could choose whether to initiate and complete the questionnaire. At the start

of the questionnaire (S1 File), patients needed to provide confirmation that they were over 18

years of age and that they gave permission for their data (without personally identifiable infor-

mation) to be used in publications, by selecting ‘agree’. If patients did not accept these condi-

tions, they could not complete the rest of the questionnaire and were therefore not included in

the study.

Results

Demographic and clinical characteristics

Over the study period, 46 patients completed the questionnaire (total cohort). Demographic

and clinical characteristics of the total cohort are summarized in Table 1. Most patients who

completed the questionnaire were from Switzerland (72% [n = 33/46]), then Belgium (22%

[n = 10/46]), and then Austria (7% [n = 3/46]). The median age of the cohort was 50 years

(range: 18–80 years), and 52% (n = 24/46) of participants were female. Most patients (85%

[n = 39/46]) were currently receiving therapy. The highest proportions of patients in the total

cohort reported that they were receiving corticosteroids (46% [n = 21/46]) or TPO-RAs (41%

[n = 19/46]).

When stratified by TPO-RA use, there were some numerical differences in baseline charac-

teristics between the cohort using and those not using TPO-RAs for the proportion of female

patients (42% [n = 8/19] vs 59% [n = 16/27]), and the median age at diagnosis (43 vs 35 years)

and at the time of the questionnaire (51 vs 45 years). There were also some numerical differ-

ences between the cohorts for treatments currently received: a numerically lower proportion

of patients using than those not using TPO-RAs were receiving steroids (37% [n = 7/19] vs
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52% [n = 14/27]) and intravenous immunoglobulin (5% [n = 1/19] vs 19% [n = 5/27]), and a

numerically higher proportion of patients using than those not using TPO-RAs were receiving

rituximab (16% [n = 3/19] vs 7% [n = 2/27]). Furthermore, 26% (n = 7/27) of patients in the

cohort not receiving TPO-RAs were not receiving any other therapy.

Symptom burden at diagnosis and at the time of the questionnaire

A numerically higher proportion of patients in the total cohort reported being free from symp-

toms at the time of the questionnaire (54% [n = 25/46]) than at diagnosis (24% [n = 11/46]; Fig

1). At diagnosis, bleeding was the symptom reported by the highest proportion of patients (59%

[n = 27/46]), but this was reduced at the time of the questionnaire (7% [n = 3/46]). Fatigue was

the most commonly reported non-bleeding symptom both at diagnosis (43% [n = 20/46]) and at

the time of the questionnaire (41% [n = 19/46]), and it was also the symptom that the highest pro-

portion of patients who had at least one symptom wanted to resolve (33% [n = 4/12]).

When stratified by TPO-RA use, data were aligned with the total cohort. Numerically lower

proportions of patients receiving than those not receiving TPO-RAs reported bleeding (0%

Table 1. Summary of demographic and clinical characteristics of the total cohort and the TPO-RA-stratified cohort.

Total cohort (N = 46) Using TPO-RA (n = 19) Not using TPO-RA (n = 27)

Sex, n (%)

Male 22 (48) 11 (58) 11 (41)

Female 24 (52) 8 (42) 16 (59)

Country, n (%)

Switzerland 33 (72) 14 (74) 19 (70)

Austria 3 (7) 1 (5) 2 (7)

Belgium 10 (22) 4 (21) 6 (22)

Age, years, median (IQR) 50 (32, 59)† 51 (34, 59)‡ 45 (30, 61)§

Age at diagnosis, years, median (IQR) 41 (30, 56) 43 (31, 56) 35 (29, 57)

Time since diagnosis, years, median (IQR) 2.5 (0, 9) 3 (1, 10) 2 (0, 9)

Number of physicians seen before diagnosis, median (IQR) 3 (2, 3) 3 (2, 3) 3 (2, 3)

Current health status, median (IQR)¶ 76.5 (55, 93) 78 (55, 96) 76 (50, 93)

Treatments currently received, n (%)

Steroids 21 (46) 7 (37) 14 (52)

Androgens 1 (2) 0 (0) 1 (4)

Cyclosporin 2 (4) 1 (5) 1 (4)

Rituximab 5 (11) 3 (16) 2 (7)

IVIg 6 (13) 1 (5) 5 (19)

Platelet concentrates 1 (2) 0 (0) 1 (4)

Splenectomy 2 (4) 1 (5) 1 (4)

TPO-RA# 19 (41) 19 (100) 0 (0)

Other 8 (17) 2 (11) 6 (22)

Alternative 2 (4) 2 (11) 0 (0)

No therapy 7 (15) 0 (0) 7 (26)

Abbreviations: IQR, interquartile range; IVIg, intravenous immunoglobulin; TPO-RA, thrombopoietin receptor agonist.
†Age range 18–80 years.
‡Age range 26–73 years.
§Age range 18–80 years.
¶Based on a scale of 1 (not at all satisfied) to 100 (very satisfied).
#At the time of the study, only romiplostim and eltrombopag were approved for use in patients with ITP in Europe.

https://doi.org/10.1371/journal.pone.0267342.t001
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[n = 0/19] vs 11% [n = 3/27), dizziness (0% [n = 0/19] vs 11% [n = 3/27]), and sleep deprivation

(11% [n = 2/19] vs 19% [n = 5/27]; Fig 2). Consistent with the total cohort, fatigue (37%

[n = 7/19] vs 44% [n = 12/27]) was the symptom reported by the highest proportion of patients

whether they were receiving TPO-RAs or not.

Impact of ITP on patients’ lives and emotions

When asked to respond to positive and negative statements about the impact of ITP on their

lives and emotions, approximately 80% of patients in the total cohort felt all of the time or

often that they currently had a normal life (83% [n = 38/46]) and that their disease was under

Fig 1. Symptoms at diagnosis and at the time of the questionnaire (total cohort). Data in the figure are presented as

the proportion of patients reporting each symptom within the total cohort (N = 46). Patients indicated their symptoms

through a multiple-choice question and could select more than one symptom. For patients who indicated they

experienced bleeding, they were prompted in a subsequent question to indicate the type of bleeding that they had

experienced. †Bleeding included cutaneous bleeding (purpura, petechiae, haematoma, prolonged bleeding from cuts),

mucosal bleeding (nosebleeds, heavy menstrual bleeding), and internal bleeding (organ bleeding, blood in urine or

stool). Of 27 patients who reported bleeding at diagnosis, 26 reported cutaneous bleeding (96%), 18 reported mucosal

bleeding (67%), and 3 reported internal bleeding (11%). Of the 3 patients who reported bleeding at the time of the

questionnaire, 3 reported cutaneous bleeding (100%), 2 reported mucosal bleeding (67%), and 1 reported internal

bleeding (33%).

https://doi.org/10.1371/journal.pone.0267342.g001

Fig 2. Symptoms at the time of questionnaire according to TPO-RA usage. Data in the figure are presented as the

proportion of patients reporting each symptom within the total cohort (N = 46). Patients indicated their symptoms

through a multiple-choice question and could select more than one symptom. Patients who responded that they had

experienced bleeding were prompted in a subsequent question to indicate the type of bleeding that they had

experienced. †Bleeding included cutaneous bleeding (purpura, petechiae, haematoma, prolonged bleeding from cuts),

mucosal bleeding (nosebleeds, heavy menstrual bleeding), and internal bleeding (organ bleeding, blood in urine or

stool). Of the three patients who reported bleeding in the cohort not using TPO-RAs, three reported cutaneous

bleeding (100%), two reported mucosal bleeding (67%), and one reported internal bleeding (33%). Abbreviation:

TPO-RA, thrombopoietin receptor agonist.

https://doi.org/10.1371/journal.pone.0267342.g002
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control (76% [n = 35/46]; Fig 3A). Almost all patients also agreed strongly or somewhat with

the statement “I feel supported by my doctor” (98% [n = 45/46]), that their doctor understood

their situation (96% [n = 44/46]), and that they were well informed about their disease (91%

[n = 42/46]; Fig 3B). Feeling anxious or worried about their condition was the negative state-

ment that the highest proportion in the total cohort reported, at approximately 40% (n = 19/

46; Fig 3C).

When stratified by TPO-RA use, responses to positive and negative statements were largely

aligned with the total cohort. A numerically higher proportion of patients using than those not

using TPO-RAs felt all the time/often that they had a normal life (89% [n = 17/19] vs 78%

[n = 21/27]) and that their condition was under control (84% [n = 16/19] vs 70% [n = 19/27]).

Fig 3. Patients’ feelings about ITP in the total cohort. Patients could select a single response per statement. Data are

presented as the proportion of patients per category for each statement (N = 46 for all figures). Abbreviation: ITP,

immune thrombocytopenia.

https://doi.org/10.1371/journal.pone.0267342.g003
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However, there was no marked difference between the cohorts regarding how informed they

were about their disease (95% [n = 18/19] vs 89% [n = 24/27]), how well their doctor under-

stood their situation (100% [n = 19/19] vs 92% [n = 25/27]), or the support they received from

their doctor (100% [n = 19/19] vs 96% [n = 26/27]). For negative statements, a numerically

lower proportion of patients receiving than those not receiving TPO-RAs felt worried/anxious

about their condition (16% [n = 3/19] vs 59% [n = 16/27]). There was no marked difference

for the other negative statements between patients using and those not using TPO-RAs.

When asked about the impact of ITP on daily activities, engagement in hobbies/ability to

play sport and energy levels were most reported to be affected equally in both cohorts, with

almost half of patients (48% [n = 22/46] and 46% [n = 21/46], respectively) reporting that these

activities were affected all of the time or often (Fig 4).

When patients were stratified according to TPO-RA use, responses to questions about the

impact of ITP on daily activities were generally aligned with the total cohort. There were some

small numerical differences whether patients were receiving TPO-RAs or not for the propor-

tion of patients for whom ITP had an impact all the time/often on sleeping (37% [n = 7/19] vs

26% [n = 7/27]), social life (going out; 21% [n = 4/19] vs 30% [n = 8/27]), or hobbies/ability to

play sport (42% [n = 8/19] vs 52% [n = 14/27]).

Impact of ITP on employment at the time of the questionnaire

In the total cohort, 72% of patients reported that they were employed. Of the total cohort, the

largest proportion of patients reported that their condition had not affected their employment

(63% [n = 29/46]), while 24% (n = 11/46) had considered terminating their job (but had not),

17% (n = 8/46) had changed from full-time to part-time employment, 9% (n = 4/46) had been

involuntarily terminated from their job, 4% (n = 2/46) had taken early retirement, and 2%

(n = 1/46) had voluntarily terminated their job owing to ITP. When asked to describe their last

working week, patients from the total cohort reported that their productivity had been affected

to some degree (overall mean productivity score 66.6/100).

When stratified by TPO-RA use, the impact of ITP on employment and productivity was

largely aligned with the total cohort. Almost equal proportions of patients who used TPO-RA

and those who did not reported that ITP had not had an impact on their employment (68%

[n = 13/19] vs 59% [n = 16/27]). Shifting to part-time employment was the outcome for which

there was the clearest difference according to TPO-RA use, being numerically lower in those

who used TPO-RA than those who did not (11% [n = 2/19] vs 22% [n = 6/27]). For

Fig 4. Impact of ITP on daily activities in the total cohort. Patients could select a single response per statement. Data

are presented as the proportion of patients per category for each statement (N = 46).

https://doi.org/10.1371/journal.pone.0267342.g004
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productivity, there was no difference between responses according to whether patients were

using TPO-RAs or not (mean productivity scores 66.3/100 vs 66.7/100).

Patient satisfaction with TPO-RAs

Similarly high proportions of patients were satisfied with their therapy over the previous 7

days whether they were receiving TPO-RAs (89% [n = 17/19]) or not (85% [n = 23/27]).

Among patients receiving TPO-RAs, the majority were satisfied whether they were receiving

TPO-RAs as a monotherapy (100% [n = 9/9]) or in combination with other therapies (80%

[n = 8/10]).

When asked about their level of agreement with negative statements that relate to treatment

satisfaction, a numerically higher proportion of patients receiving than those not receiving

TPO-RAs agreed with the statement regarding worry about the costs of treatment (Table 2).

However, patients receiving TPO-RAs were numerically less likely than those not receiving

TPO-RAs to agree (strongly/somewhat) with statements regarding worry about getting infec-

tions, and wanting to stop their current treatment in the foreseeable future.

Discussion

This real-world study, which was conducted across Switzerland, Austria, and Belgium, used an

online questionnaire to assess the perspective of 46 patients with primary ITP on their symp-

tomatic burden and the impact of the disease on their lives. Importantly, whilst other studies

have explored these topics using patient-reported outcomes instruments, to the best of our

knowledge, none has assessed all of these topics in a single questionnaire, or assessed patient

views and opinions in a similar way to the present study. This study therefore adds to the

growing body of real-world evidence by providing further insight into the multifactorial bur-

den of this rare disease on patients’ HRQoL, which goes beyond bleeding, and in some patients

includes fatigue, anxiety about their condition, and limitations on their ability to engage in

daily life activities, relationships, and employment [26]. To the best of our knowledge, this is

also among the first real-world studies to provide insight into the treatment burden in a group

Table 2. ITP treatment satisfaction.

Negative statement Using TPO-RA

(n = 19)

Not using TPO-RA

(n = 27)

Agreement (strongly/somewhat), n (%)

I am worried about the costs of my treatment 12 (63) 10 (37)

I am worried about dietary restrictions 0 (0) 6 (22)

I do not want to take the same treatment in the foreseeable future 3 (16) 10 (37)

I want to stop the treatment 3 (16) 7 (26)

I am worried about getting infections 3 (16) 6 (22)

I am worried about the physical side effects of my treatment 9 (47) 14 (52)

My treatment depletes my energy levels 6 (32) 9 (33)

I am concerned about how much time I have to take off work for

administration of my treatment

6 (33) 9 (33)

My treatment is ineffective at treating my ITP symptoms 4 (21) 7 (26)

I am worried about the emotional side effects of my treatment 4 (21) 6 (22)

Abbreviations: ITP, immune thrombocytopenia; TPO-RA, thrombopoietin receptor agonist.

Patients could select a single response per statement.

https://doi.org/10.1371/journal.pone.0267342.t002
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of patients with ITP using TPO-RAs, and complements data collected in RCTs and extension

studies.

In the present study, over 75% of patients in the total cohort experienced symptoms at diag-

nosis, of which the highest proportion reported bleeding. Following diagnosis, the proportion

of patients experiencing symptoms was reduced to 46%, with the proportion reporting bleed-

ing showing the greatest reduction (59% to 7%). This is encouraging and may reflect that

patients received appropriate disease management following diagnosis to address their bleed-

ing symptoms; in line with this, at the time of the questionnaire, 85% of patients were receiving

treatment.

In contrast to bleeding symptoms, non-bleeding symptoms persisted at the time of the

questionnaire. Fatigue in particular was reported by approximately 40% of patients both at

diagnosis and at the time of the questionnaire. Results for fatigue are aligned with those of the

literature that report that chronic fatigue is a commonly reported symptom in patients with

ITP [38, 39]. The cause of fatigue is likely to be multifaceted, relating to inflammation in this

autoimmune disorder or other poorly understood aspects of the disease, but it may also be

exacerbated by the emotional strain that patients with ITP experience, such as worry/anxiety

about their condition [12]. Of interest, fatigue was the symptom that the highest proportion of

patients with more than one symptom wanted to resolve. This is aligned with the results of the

I-WISh, and highlights the burden that fatigue presents on patients with ITP [38, 39]. Fatigue

is often under-recognized by physicians, as revealed by the I-WISh [12, 38, 39]. However, the

persistence of fatigue, which is independent of the type of treatment received, highlights the

need for novel approaches to manage this symptom in patients with ITP.

At the time of the questionnaire, approximately 40% of patients in the total cohort felt

worry/anxiety about their condition and also reported some impact of ITP on their daily life

activities or employment. However, the majority of patients felt that they had a normal life,

that their condition was under control, and that they were being supported by their doctor.

Furthermore, at least 60% rarely/never experienced impairments in their ability to engage in

daily life activities or employment. Results for impact of ITP on daily activities in the present

study are largely aligned with those of the I-WISh [38, 39]. However, patients in the present

study may have generally had a more positive perspective of their disease and management

with regard to leading a normal life and feeling supported by their doctor than those in the

I-WISh [38, 39]. This may reflect differences in the populations that were recruited into each

of the studies and the ways in which patients were recruited. For example, patients in the

I-WISh had a longer mean disease duration (9 vs 5 years) than those in the current study [19,

38, 39]. Furthermore, patients in the present study were recruited by haematologists and may

therefore have received more active care, allowing them to feel better understood by their doc-

tors, than patients in the I-WISh, who were recruited from patient support groups as well as by

physicians [38, 39].

When comparing disease and treatment burden between patients receiving and those not

receiving TPO-RAs, several outcomes did not differ according to TPO-RA use. Because the

study was not powered to detect statistically significant differences, it is important not to over-

interpret numerical differences between groups. However, at the time of the questionnaire, a

numerically lower proportion of patients using TPO-RAs reported bleeding as a symptom,

feeling worried/anxious about their condition, or shifting to part-time employment than those

not using TPO-RAs, and a numerically higher proportion agreed that they had a normal life

and that their condition was under control. Furthermore, although overall treatment satisfac-

tion was similar between those using and those not using TPO-RAs, a numerically lower pro-

portion of patients receiving TPO-RAs were worried about getting infections or wanted to

stop their treatment/take a different treatment. A lower proportion of patients receiving than
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those not receiving TPO-RAs were also worried about dietary restrictions. Dietary restrictions

are a consideration only for patients receiving certain treatments, including eltrombopag. For

eltrombopag, patients need to follow strict guidelines with regard to amounts and timings of

calcium intake during meals. This may indicate that a majority of patients in the cohort that

received TPO-RAs were receiving romiplostim, although it was not possible from the present

data to identify the specific treatments that patients were receiving. Finally, as expected, owing

to the price of TPO-RAs versus some other treatments (e.g., corticosteroids), worry about cost

of treatment was the only concern reported by a numerically higher proportion of patients

using than those not using TPO-RAs. Further investigation is needed into the economic bur-

den of ITP to patients from a broader perspective, including indirect costs to the patients as a

result of ITP (e.g., as a result of lost wages), and their reliance on social support or other finan-

cial dependencies.

Overall, data stratified by TPO-RA use suggest that patients using TPO-RAs in the present

study had a more positive perception of their clinical outcomes with regard to bleeding symp-

toms, and of their general psychosocial state, than those not using TPO-RAs. Results of the

present study are aligned with those of clinical trials and extension studies, which have shown

that TPO-RA treatment has a positive impact on patients’ HRQoL versus no TPO-RA treat-

ment [25, 28, 29, 41]. Data in the present study are also aligned with a real-world study in

which patient-reported HRQoL improved once patients switched to TPO-RAs (or between

TPO-RAs) [32]. However, fatigue remained an unresolved problem in the present cohort, and

needs to be more addressed in future studies.

The effectiveness and tolerability of TPO-RAs may account for their positive impact on

HRQoL [42] compared with not receiving TPO-RAs. However, the improved outcomes in the

cohort using TPO-RAs may also be accounted for, at least in part, by demographic and clinical

differences between the cohorts. For example, a higher proportion of patients in the cohort not

receiving TPO-RAs may have had newly diagnosed ITP (< 3 months since diagnosis) and may

therefore have been ineligible to receive this treatment. Patients who are newly diagnosed may

also be more likely to have a negative perception of their condition because they have not yet

had time to come to terms with their diagnosis, or because they are not yet receiving appropri-

ate management that can reduce symptoms (e.g., bleeding) that have an impact on their

HRQoL. Indeed, among patients who were not receiving TPO-RAs, 26% were not receiving

any treatment at the time of the questionnaire. Owing to the design of the questionnaire

patients could be classified only according to whether they had chronic disease or not, and so

it was not possible to assess how many patients in the study had acute disease.

Study limitations

One of the main limitations of this study is that patient recruitment was not monitored. During

the invitation to participate, it was explicitly emphasized to the patient that there would be no

way to identify whether they had participated or not to ensure that those who did respond could

provide their opinions anonymously, so that they could respond honestly about sensitive topics

such as medical care satisfaction and about their personal lives. It was therefore not possible to

investigate how many patients were contacted for participation. Furthermore, barriers to com-

pleting the questionnaire, which may have resulted in non-participation, were also not investi-

gated. Finally, there was no requirement or incentive for physicians to meet patient recruitment

quotas; it was entirely up to physicians whether they wanted to hand out envelopes with unique

access codes to the questionnaire to their patients. These factors, in combination with ITP being

a rare disease, may account for the rather low number of participants (N = 46) recruited during

the active periods of the study (3 periods over 3 months), over 2 years. Nevertheless, this study
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provides important insight into the views and feelings of a cohort of patients with ITP, and the

impact of ITP on their lives, including in those receiving TPO-RAs.

The questionnaire used closed questions and all responses were anonymous. It was there-

fore not possible to investigate outcomes further, or to correlate them with clinical characteris-

tics that were not collected as part of the questionnaire (e.g., platelet counts). Because

responses also relied on patients’ recollection of symptoms and treatment received at diagno-

sis, it is possible that they were not an accurate reflection of patients’ experiences at that time,

particularly for those who were diagnosed several years before completing the questionnaire.

The online nature of the questionnaire may have also precluded some patients from participat-

ing in the study, and may account for the numerically lower numbers of patients recruited

who were over 60 years of age (24%) than who were in the younger age groups.

Another limitation of the questionnaire is that it was not validated. However, the topics

included in this questionnaire were selected by a panel of haematologists with extensive experi-

ence in, and dedication to, caring for patients with ITP. Therefore, the questionnaire is likely

to reflect issues that impact patients in their daily lives and are of importance to them. Further-

more, questions were phrased in a way that was consistent with the language used by haema-

tologists when discussing with patients about their physical and emotional condition and their

HRQoL. Therefore, it was agreed by the panel of haematologists that the questionnaire was

suitable for use in the present study.

Finally, patients recruited into the study were being treated by haematologists. They may

therefore have had more severe disease or required treatment, compared with patients man-

aged by general practitioners or who were not receiving or in need of treatment or manage-

ment by a healthcare professional, who would not have been represented in the study.

Furthermore, physicians who sought to recruit patients to participate in the study may have

also actively engaged in enquiring about their patients’ experiences and keeping patients

informed of their condition; this would have had a positive impact on their patients’ lives and

may have produced biased questionnaire results. Based on these limitations, the results of this

study are not generalizable to the general population of patients with primary ITP, but they do

provide valuable data from the patient’s perspective in a selected group of patients with pri-

mary ITP. To overcome some of these limitations, a future study could recruit patients with

ITP from other sources, such as patient registries (e.g. the German ITP registry, which is cur-

rently being established), that may include a broad population of patients, including those who

are not under the care of haematologists or any healthcare professional.

Conclusion

There is growing recognition of the importance of evaluating patients’ perspectives of the

impact of their disease and treatment on their lives. The current study, which was conducted

across Switzerland, Austria, and Belgium, provides further insight into the burden of ITP

based on the feelings and opinions expressed by a cohort of patients in clinical practice. This is

particularly relevant with regard to fatigue, the impact of which is often underestimated, and

which is not generally responsive to available treatments. Importantly, to the best of our

knowledge, this is also among the first studies assessing the patient-reported experience in

those receiving versus those not receiving TPO-RAs: patients receiving TPO-RAs had better

outcomes with regard to bleeding, but also for other aspects of the disease, such as anxiety.
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Koenen, Sandra Ivic, Davide Cavanna, Rudolf Benz.

References
1. Rodeghiero F, Stasi R, Gernsheimer T, Michel M, Provan D, Arnold DM, et al. Standardization of termi-

nology, definitions and outcome criteria in immune thrombocytopenic purpura of adults and children:

report from an international working group. Blood. 2009; 113(11):2386–93. Epub 2008/11/14. https://

doi.org/10.1182/blood-2008-07-162503 PMID: 19005182.

2. Swinkels M, Rijkers M, Voorberg J, Vidarsson G, Leebeek FWG, Jansen AJG. Emerging concepts in

immune thrombocytopenia. Front Immunol. 2018; 9:880. Epub 2018/05/16. https://doi.org/10.3389/

fimmu.2018.00880 PMID: 29760702; PubMed Central PMCID: PMC5937051.

3. Lambert MP, Gernsheimer TB. Clinical updates in adult immune thrombocytopenia. Blood. 2017; 129

(21):2829–35. Epub 2017/04/19. https://doi.org/10.1182/blood-2017-03-754119 PMID: 28416506;

PubMed Central PMCID: PMC5813736.

4. Michel M. Immune thrombocytopenic purpura: epidemiology and implications for patients. Eur J Hae-

matol Suppl. 2009;(71):3–7. Epub 2009/11/05. https://doi.org/10.1111/j.1600-0609.2008.01206.x

PMID: 19200301.

5. Terrell DR, Beebe LA, Vesely SK, Neas BR, Segal JB, George JN. The incidence of immune thrombo-

cytopenic purpura in children and adults: a critical review of published reports. Am J Hematol. 2010; 85

(3):174–80. Epub 2010/02/05. https://doi.org/10.1002/ajh.21616 PMID: 20131303.

6. Bennett D, Hodgson ME, Shukla A, Logie JW. Prevalence of diagnosed adult immune thrombocytope-

nia in the United Kingdom. Adv Ther. 2011; 28(12):1096–104. Epub 2011/12/06. https://doi.org/10.

1007/s12325-011-0084-3 PMID: 22139790.

7. Janssens A, Lambert C, Bries G, Bosly A, Selleslag D, Beguin Y. Practice Guidelines. Primary immune

thrombocytopenia in adults: guidelines for diagnosis and treatment (2013) proposed by the Belgian

Hematological Society. Belg J Hematol. 2013;(1):11–20.

8. Orphanet. Immune thrombocytopenia. https://www.orpha.net/consor/cgi-bin/OC_Exp.php?lng=

en&Expert=3002. Accessed 21 December 2020.

9. European Medicines Agency. Orphan designation overview. https://www.ema.europa.eu/en/human-

regulatory/overview/orphan-designation-overview. Accessed 21 December 2020.

10. Provan D, Stasi R, Newland AC, Blanchette VS, Bolton-Maggs P, Bussel JB, et al. International consen-

sus report on the investigation and management of primary immune thrombocytopenia. Blood. 2010;

115(2):168–86. Epub 2009/10/23. https://doi.org/10.1182/blood-2009-06-225565 PMID: 19846889.

PLOS ONE Impact of primary immune thrombocytopenia and thrombopoietin receptor agonists on quality of life

PLOS ONE | https://doi.org/10.1371/journal.pone.0267342 April 21, 2022 14 / 16

https://doi.org/10.1182/blood-2008-07-162503
https://doi.org/10.1182/blood-2008-07-162503
http://www.ncbi.nlm.nih.gov/pubmed/19005182
https://doi.org/10.3389/fimmu.2018.00880
https://doi.org/10.3389/fimmu.2018.00880
http://www.ncbi.nlm.nih.gov/pubmed/29760702
https://doi.org/10.1182/blood-2017-03-754119
http://www.ncbi.nlm.nih.gov/pubmed/28416506
https://doi.org/10.1111/j.1600-0609.2008.01206.x
http://www.ncbi.nlm.nih.gov/pubmed/19200301
https://doi.org/10.1002/ajh.21616
http://www.ncbi.nlm.nih.gov/pubmed/20131303
https://doi.org/10.1007/s12325-011-0084-3
https://doi.org/10.1007/s12325-011-0084-3
http://www.ncbi.nlm.nih.gov/pubmed/22139790
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?lng=en&Expert=3002
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?lng=en&Expert=3002
https://www.ema.europa.eu/en/human-regulatory/overview/orphan-designation-overview
https://www.ema.europa.eu/en/human-regulatory/overview/orphan-designation-overview
https://doi.org/10.1182/blood-2009-06-225565
http://www.ncbi.nlm.nih.gov/pubmed/19846889
https://doi.org/10.1371/journal.pone.0267342


11. Guy’s and St Thomas’ NHS Foundation Trust: Immune Thrombocytopenia (ITP), reviewed 2019.

https://www.guysandstthomas.nhs.uk/resources/patient-information/haematology/Immune-

thrombocytopenia-web-friendly.pdf. Accessed on 20 October 2020.

12. Hill QA, Newland AC. Fatigue in immune thrombocytopenia. Br J Haematol. 2015; 170(2):141–9. Epub

2015/04/01. https://doi.org/10.1111/bjh.13385 PMID: 25823426.

13. European Group for Bone Marrow Transplantation–Nurses Group: Immune thrombocytopenia. A practi-

cal guide for nurses and other allied healthcare professionals (2011).

14. Provan D, Arnold DM, Bussel JB, Chong BH, Cooper N, Gernsheimer T, et al. Updated international

consensus report on the investigation and management of primary immune thrombocytopenia. Blood

Adv. 2019; 3(22):3780–817. Epub 2019/11/27. https://doi.org/10.1182/bloodadvances.2019000812

PMID: 31770441; PubMed Central PMCID: PMC6880896.

15. Cines DB, Bussel JB, Liebman HA, Luning Prak ET. The ITP syndrome: pathogenic and clinical diver-

sity. Blood. 2009; 113(26):6511–21. Epub 2009/04/28. https://doi.org/10.1182/blood-2009-01-129155

PMID: 19395674; PubMed Central PMCID: PMC2710913.

16. Grimaldi-Bensouda L, Nordon C, Michel M, Viallard JF, Adoue D, Magy-Bertrand N, et al. Immune

thrombocytopenia in adults: a prospective cohort study of clinical features and predictors of outcome.

Haematologica. 2016; 101(9):1039–45. Epub 2016/05/28. https://doi.org/10.3324/haematol.2016.

146373 PMID: 27229715; PubMed Central PMCID: PMC5060020.

17. Efficace F, Mandelli F, Fazi P, Santoro C, Gaidano G, Cottone F, et al. Health-related quality of life and

burden of fatigue in patients with primary immune thrombocytopenia by phase of disease. Am J Hema-

tol. 2016; 91(10):995–1001. Epub 2016/06/29. https://doi.org/10.1002/ajh.24463 PMID: 27351715.

18. Yang R, Yao H, Lin L, Ji JM, Shen Q. Health-related quality of life and burden of fatigue in Chinese

patients with immune thrombocytopenia: a Cross-sectional study. Indian J Hematol Blood Transfus.

2020; 36(1):104–11. Epub 2020/03/12. https://doi.org/10.1007/s12288-019-01124-7 PMID: 32158092;

PubMed Central PMCID: PMC7042440.

19. Cooper N, Ghanima W, Provan D, Arnold D, Michel M, Santoro C, et al. The burden of disease and

impact of immune thrombocytopenia (ITP) on patient quality of life and productivity: results from the ITP

World Impact Survey (I-WISh). Poster presented at the 23rd Congress of the European Hematology

Association, Stockholm, Sweden, 14–17 June 2018.

20. Platelet Disorder Support Association. The voice of the patient: immune thrombocytopenia. A report on

the externally-led patient-focused drug development meeting. 2020.

21. Mathias SD, Gao SK, Miller KL, Cella D, Snyder C, Turner R, et al. Impact of chronic Immune Thrombo-

cytopenic Purpura (ITP) on health-related quality of life: a conceptual model starting with the patient per-

spective. Health Qual Life Outcomes. 2008; 6:13. Epub 2008/02/12. https://doi.org/10.1186/1477-

7525-6-13 PMID: 18261217; PubMed Central PMCID: PMC2275726.

22. Snyder CF, Mathias SD, Cella D, Isitt JJ, Wu AW, Young J. Health-related quality of life of immune

thrombocytopenic purpura patients: results from a web-based survey. Curr Med Res Opin. 2008; 24

(10):2767–76. Epub 2008/08/22. https://doi.org/10.1185/03007990802377461 PMID: 18715526.

23. Sestol HG, Trangbaek SM, Bussel JB, Frederiksen H. Health-related quality of life in adult primary

immune thrombocytopenia. Expert Rev Hematol. 2018; 11(12):975–85. Epub 2018/11/18. https://doi.

org/10.1080/17474086.2018.1548930 PMID: 30444433.

24. McMillan R, Bussel JB, George JN, Lalla D, Nichol JL. Self-reported health-related quality of life in

adults with chronic immune thrombocytopenic purpura. Am J Hematol. 2008; 83(2):150–4. Epub 2007/

08/28. https://doi.org/10.1002/ajh.20992 PMID: 17722072.

25. Deuson R, Danese M, Mathias SD, Schoonen M, Fryzek J. The burden of immune thrombocytopenia in

adults: evaluation of the thrombopoietin receptor agonist romiplostim. J Med Econ. 2012; 15(5):956–76.

Epub 2012/04/27. https://doi.org/10.3111/13696998.2012.688902 PMID: 22533524.

26. Trotter P, Hill QA. Immune thrombocytopenia: improving quality of life and patient outcomes. Patient

Relat Outcome Meas. 2018; 9:369–84. Epub 2018/12/21. https://doi.org/10.2147/PROM.S140932

PMID: 30568522; PubMed Central PMCID: PMC6267629.

27. George JN, Mathias SD, Go RS, Guo M, Henry DH, Lyons R, et al. Improved quality of life for romiplos-

tim-treated patients with chronic immune thrombocytopenic purpura: results from two randomized, pla-

cebo-controlled trials. Br J Haematol. 2009; 144(3):409–15. Epub 2008/11/20. https://doi.org/10.1111/j.

1365-2141.2008.07464.x PMID: 19016720.

28. Khelif A, Saleh MN, Salama A, Portella M, Duh MS, Ivanova J, et al. Changes in health-related quality

of life with long-term eltrombopag treatment in adults with persistent/chronic immune thrombocytopenia:

findings from the EXTEND study. Am J Hematol. 2019; 94(2):200–8. Epub 2018/11/13. https://doi.org/

10.1002/ajh.25348 PMID: 30417939; PubMed Central PMCID: PMC6587804.

PLOS ONE Impact of primary immune thrombocytopenia and thrombopoietin receptor agonists on quality of life

PLOS ONE | https://doi.org/10.1371/journal.pone.0267342 April 21, 2022 15 / 16

https://www.guysandstthomas.nhs.uk/resources/patient-information/haematology/Immune-thrombocytopenia-web-friendly.pdf
https://www.guysandstthomas.nhs.uk/resources/patient-information/haematology/Immune-thrombocytopenia-web-friendly.pdf
https://doi.org/10.1111/bjh.13385
http://www.ncbi.nlm.nih.gov/pubmed/25823426
https://doi.org/10.1182/bloodadvances.2019000812
http://www.ncbi.nlm.nih.gov/pubmed/31770441
https://doi.org/10.1182/blood-2009-01-129155
http://www.ncbi.nlm.nih.gov/pubmed/19395674
https://doi.org/10.3324/haematol.2016.146373
https://doi.org/10.3324/haematol.2016.146373
http://www.ncbi.nlm.nih.gov/pubmed/27229715
https://doi.org/10.1002/ajh.24463
http://www.ncbi.nlm.nih.gov/pubmed/27351715
https://doi.org/10.1007/s12288-019-01124-7
http://www.ncbi.nlm.nih.gov/pubmed/32158092
https://doi.org/10.1186/1477-7525-6-13
https://doi.org/10.1186/1477-7525-6-13
http://www.ncbi.nlm.nih.gov/pubmed/18261217
https://doi.org/10.1185/03007990802377461
http://www.ncbi.nlm.nih.gov/pubmed/18715526
https://doi.org/10.1080/17474086.2018.1548930
https://doi.org/10.1080/17474086.2018.1548930
http://www.ncbi.nlm.nih.gov/pubmed/30444433
https://doi.org/10.1002/ajh.20992
http://www.ncbi.nlm.nih.gov/pubmed/17722072
https://doi.org/10.3111/13696998.2012.688902
http://www.ncbi.nlm.nih.gov/pubmed/22533524
https://doi.org/10.2147/PROM.S140932
http://www.ncbi.nlm.nih.gov/pubmed/30568522
https://doi.org/10.1111/j.1365-2141.2008.07464.x
https://doi.org/10.1111/j.1365-2141.2008.07464.x
http://www.ncbi.nlm.nih.gov/pubmed/19016720
https://doi.org/10.1002/ajh.25348
https://doi.org/10.1002/ajh.25348
http://www.ncbi.nlm.nih.gov/pubmed/30417939
https://doi.org/10.1371/journal.pone.0267342


29. Kuter DJ, Rummel M, Boccia R, Macik BG, Pabinger I, Selleslag D, et al. Romiplostim or standard of

care in patients with immune thrombocytopenia. N Engl J Med. 2010; 363(20):1889–99. Epub 2010/11/

12. https://doi.org/10.1056/NEJMoa1002625 PMID: 21067381.

30. Brown TM, Horblyuk RV, Grotzinger KM, Matzdorff AC, Pashos CL. Patient-reported treatment burden

of chronic immune thrombocytopenia therapies. BMC Blood Disord. 2012; 12:2. Epub 2012/03/23.

https://doi.org/10.1186/1471-2326-12-2 PMID: 22436142; PubMed Central PMCID: PMC3350461.

31. Gilbert MM, Grimes AB, Kim TO, Despotovic JM. Romiplostim for the treatment of immune thrombocy-

topenia: spotlight on patient acceptability and ease of use. Patient Prefer Adherence. 2020; 14:1237–

50. Epub 2020/08/18. https://doi.org/10.2147/PPA.S192481 PMID: 32801654; PubMed Central

PMCID: PMC7383044.

32. GSK. Outcomes comparison of chronic immune thrombocytopenia (ITP) patients switched to eltrombo-

pag and romiplostim. Study report. https://www.gsk-studyregister.com/en/trial-details/?id=113922.

Accessed on 21 October 2020.

33. Kirsch M, Klaassen RJ, De Geest S, Matzdorff A, Ionova T, Dobbels F. Understanding the importance

of using patient-reported outcome measures in patients with immune thrombocytopenia. Semin Hema-

tol. 2013; 50 Suppl 1:S39–42. Epub 2013/05/17. https://doi.org/10.1053/j.seminhematol.2013.03.007

PMID: 23664515.

34. Thestrup Hansen S, Kjerholt M, Friis Christensen S, Holge-Hazelton B, Brodersen J. Haematologists’

experiences implementing patient reported outcome measures (PROMs) in an outpatient clinic: a quali-

tative study for applied practice. J Patient Rep Outcomes. 2019; 3(1):74. Epub 2019/12/31. https://doi.

org/10.1186/s41687-019-0166-6 PMID: 31884569; PubMed Central PMCID: PMC6935381.

35. European Medicines Agency. Revolade. https://www.ema.europa.eu/en/documents/product-

information/revolade-epar-product-information_en.pdf. Accessed on 29 October 2021.

36. European Medicines Agency. Nplate. https://www.ema.europa.eu/en/documents/product-information/

nplate-epar-product-information_en.pdf. Accessed on 29 October 2021.

37. European Medicines Agency. Doptelet. https://www.ema.europa.eu/en/documents/product-

information/doptelet-epar-product-information_en.pdf. Accessed on 29 October 2021.

38. Cooper N, Kruse A, Kruse C, Watson S, Morgan M, Provan D, et al. Immune thrombocytopenia (ITP)

World Impact Survey (iWISh): Patient and physician perceptions of diagnosis, signs and symptoms,

and treatment. Am J Hematol. 2021; 96(2):188–98. Epub 2020/11/11. https://doi.org/10.1002/ajh.

26045 PMID: 33170956; PubMed Central PMCID: PMC7898610.

39. Cooper N, Kruse A, Kruse C, Watson S, Morgan M, Provan D, et al. Immune thrombocytopenia (ITP)

World Impact Survey (I-WISh): Impact of ITP on health-related quality of life. Am J Hematol. 2021; 96

(2):199–207. Epub 2020/10/28. https://doi.org/10.1002/ajh.26036 PMID: 33107998; PubMed Central

PMCID: PMC7898815.

40. What is Net Promoter? https://www.netpromoter.com/know/. Accessed 9 February 2021.

41. Kuter DJ, Mathias SD, Rummel M, Mandanas R, Giagounidis AA, Wang X, et al. Health-related quality

of life in nonsplenectomized immune thrombocytopenia patients receiving romiplostim or medical stan-

dard of care. Am J Hematol. 2012; 87(5):558–61. Epub 2012/03/31. https://doi.org/10.1002/ajh.23163

PMID: 22460421.

42. Ghanima W, Cooper N, Rodeghiero F, Godeau B, Bussel JB. Thrombopoietin receptor agonists: ten

years later. Haematologica. 2019; 104(6):1112–23. Epub 2019/05/11. https://doi.org/10.3324/

haematol.2018.212845 PMID: 31073079; PubMed Central PMCID: PMC6545830.

PLOS ONE Impact of primary immune thrombocytopenia and thrombopoietin receptor agonists on quality of life

PLOS ONE | https://doi.org/10.1371/journal.pone.0267342 April 21, 2022 16 / 16

https://doi.org/10.1056/NEJMoa1002625
http://www.ncbi.nlm.nih.gov/pubmed/21067381
https://doi.org/10.1186/1471-2326-12-2
http://www.ncbi.nlm.nih.gov/pubmed/22436142
https://doi.org/10.2147/PPA.S192481
http://www.ncbi.nlm.nih.gov/pubmed/32801654
https://www.gsk-studyregister.com/en/trial-details/?id=113922
https://doi.org/10.1053/j.seminhematol.2013.03.007
http://www.ncbi.nlm.nih.gov/pubmed/23664515
https://doi.org/10.1186/s41687-019-0166-6
https://doi.org/10.1186/s41687-019-0166-6
http://www.ncbi.nlm.nih.gov/pubmed/31884569
https://www.ema.europa.eu/en/documents/product-information/revolade-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/revolade-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/nplate-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/nplate-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/doptelet-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/doptelet-epar-product-information_en.pdf
https://doi.org/10.1002/ajh.26045
https://doi.org/10.1002/ajh.26045
http://www.ncbi.nlm.nih.gov/pubmed/33170956
https://doi.org/10.1002/ajh.26036
http://www.ncbi.nlm.nih.gov/pubmed/33107998
https://www.netpromoter.com/know/
https://doi.org/10.1002/ajh.23163
http://www.ncbi.nlm.nih.gov/pubmed/22460421
https://doi.org/10.3324/haematol.2018.212845
https://doi.org/10.3324/haematol.2018.212845
http://www.ncbi.nlm.nih.gov/pubmed/31073079
https://doi.org/10.1371/journal.pone.0267342

	1

