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L E T T E R TO TH E ED I TO R

Harmonizing patient-reported outcomemeasurements
in inherited bleeding disorders with PROMIS

In recent years, advances regarding novel therapeutic approaches in

inherited bleeding disorders and other rare disease entities under-

line the need for systematic outcome measurement in healthcare and

research.1 Traditionally, haemophilia treatment centres have focused

on clinical outcomes such as bleeding frequency, functional status and

joint damage as well as health-related quality of life (HRQoL). Assess-

ment of HRQoL or the person’s perception of their own health and

functioning is essential to fully understand the impact of a chronic,

potentially debilitating, disease on the individual and to evaluate the

implications of varying treatment strategies.2 In order to gain insight

into these perspectives, patient-reported outcomes (PROs) should be

measured.Combining thesePROswith clinical outcomes, corrected for

case-mix variables, ensures adequate analysis of treatment choice and

personalization when possible.

Selecting a set of outcomes that are important for patients with an

inherited bleeding disorder is mandatory before application in health-

care and research can be accomplished. Recently, several initiatives

have led to core outcomes sets for haemophilia in collaboration with

patients and patient advocates.1,3 Both Dover et al. and van Balen

et al. used a nominal consensus process with an international group

of haemophilia experts to select a core set of health outcomes for

persons with haemophilia.1,3 Another core outcome set, the Core-

HEM, was specifically developed by Iorio et al. for the evaluation of

gene therapy in persons with haemophilia.4 An initiative by the World

Federation of Hemophilia (WFH) resulted in the Patient Reported

Outcomes, Burdens and Experiences (PROBE) questionnaire, which

combines questions related to demographics, general health problems,

haemophilia-related health problems and HRQoL.5 The PROBE ques-

tionnaire can be applied in both persons with haemophilia and persons

without a bleeding disorder, enabling the assessment and comparison

of the impact of disease and possible treatment interventions with

other disease fields using onemeasurement tool5 (Table 1).

Similarities exist between the various outcome sets for haemophilia

and the PROBE questionnaire. Even though they were designed for

a different purpose, they almost all include the PROs pain, ability to

engage in daily or usual activities and mental health. Unfortunately,

barriers exist for the implementation of these outcome sets in health-

care and research. Barriers include: choices and harmonization of

outcome sets e.g., selected PROs and recommended measurement

tools also called Patient Reported Outcome Measures (PROMs) and

general incomprehension of terminology and interpretation of results.

Other commonlymentionedbarriers in implementation studies are the

high number of recommended PROMs for different patient groups,

especially when patients have multi- or comorbidity, the high number

of questions per PROM, as well as varying psychometric properties

and scoring methods of PROMs measuring the same domains.6 To

overcome these issues, the Patient-ReportedOutcomesMeasurement

Information System (PROMIS®) projectwas initiated by a cooperative

group of scientists from several U.S.-based academic institutions and

the National Institute of Health.7 The PROMIS project collected, com-

bined and transformed existing PROMs into a new, state-of-the-art

assessment system for measuring patient-reported health and well-

being of adults and children. PROMIS has created a set of itembanks to

evaluate and monitor different general domains e.g., physical, mental

and social health in both children and adults.

PROMIS has several advantages compared to more traditional

PROMs, that are based on Classical Test Theory. Firstly, PROMIS is

based on Item Response Theory (IRT) which makes it possible to scale

items and persons on a single metric, improving the interpretability of

the acquired scores. In addition, IRT enables the application of Com-

puter Adaptive Testing (CAT), where the next item presented to the

patient depends, based on an algorithm, on the responses to earlier

items.7 If, for example, a patient answers that he or she has difficulty

walking, the PROMIS CAT will not offer an item about running. CAT

therefore lowers the burden of outcome assessment by administrating

a limited number of more relevant questions with a higher reliability.7

A second advantage is that PROMIS item banks are generic and can

therefore be applied across medical conditions. Important as many

patients have comorbidities, especially older patients with inherited

bleeding disorders. In addition PROMIS can be used for benchmark-

ingpurposes.Moreover, PROMIS is especially suitable for patientswith

rare diseases, orwithout diagnoses, whooften visitmultiple healthcare

professionals, as they are generic and reliable, and answers can be used

by all involved treatment teams.6

In 2009, the Dutch-Flemish PROMIS group was founded to trans-

late the PROMIS item banks into Netherlands and Flemish (Belgium),

to establish reference values for the Dutch and Flemish populations,

and to validate and ultimately implement the defined measures. Since

then, many generic Dutch PROMIS item banks have been validated

across a wide range of medical conditions.Within the field of inherited

bleeding disorders, forces were united to start a Dutch research group

for PROMIS implementation in inherited bleeding disorders, which

consists of a multidisciplinary team of representatives from multiple

haemophilia treatment centres in the Netherlands.
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F IGURE 1 Steps for PROMIS adoption and implementation. PROMIS; Patient-ReportedOutcomesMeasurement Information System, CAT:
Computer Adaptive Testing

Various PROMIS measures have been recently validated in (young)

adults with haemophilia.8–10 The validation of PROMIS item banks by

adults with haemophilia shows that the PROMIS Profile-29 question-

naire, the 8-item PROMIS anxiety and depression short forms, as well

as the PROMIS CATs physical functioning, pain interference, satisfac-

tion with social roles and activities, and fatigue are feasible, reliable

and valid alternatives to legacy instruments9,10 Studies to validate the

use of PROMIS CATs in children with haemophilia, in children and

adults with other inherited bleeding disorders such as von Willebrand

disease, platelet function disorders and the rare bleeding disorders

are currently ongoing (Figure 1). These latter studies are currently

being performed in collaboration with the SYMPHONY NWO-NWA

research consortium. We expect that the ongoing studies will further

highlight the advantages of PROMIS. Subsequently, implementation of

PROMIS measures may be more feasible within the field of inherited

bleeding disorders. These PROMIS sets will need to be enriched with

disease specific questions, as these cannot be completely replaced.Dis-

ease specific questions, in most cases, will be related to symptoms,

and can often be assed with one explicit question about, for example,

bleeding frequency, menstrual bleeding, joint damage and other com-

monly reported disease-related outcomes as included in the PROBE

questionnaire5 and core outcomes sets as developed by Dover et al.,1

van Balen et al.,3 and Iorio et al.4 These questions can then form a sup-

plement to the generic PROMIS item banks, allowing the physicians a

complete overview of the patient’s health and functioning.

To facilitate the implementation of generic PROMIS item banks in

clinical care, the SYMPHONY consortium is involved in the national

initiative to harmonize the different IT systems and electronic health

records used by the Dutch haemophilia treatment centres. With this

initiative, SYMPHONY aims to make the PROMIS item banks available

for all patients with inherited bleeding disorders in the Netherlands.

The joint commitment to PROMIS by Dutch healthcare profession-

als involved in inherited bleeding disorders within the haemophilia

treatment centres, will not only facilitate the implementation of out-

come measurement in overall care for persons with inherited bleeding

disorders (inter)nationally, but is also a stepping stone for healthcare

innovations in rare diseases at large. To achieve all advantagesPROMIS

has to offer to the field of inherited bleeding disorders, PROMIS needs

to become the national and international standard for generic outcome

measurement by persons with inherited bleeding disorders.
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