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BACKGROUND

Table 1. Comparison of conceptual coverage of PKDD and PKDIA to EORTC QLQ-C30 and SF-36v2®

Figure 2. Revised conceptual framework for the PKDD

Measure

• Pyruvate kinase (PK) deficiency is an ultra-rare hemolytic anemia caused by autosomal recessive mutations in the PKLR gene.1

Tiredness after ﬁnishing
daily activities

• A published evaluation of existing patient-reported outcome (PRO) measures recommended the European Organization for Research and
Treatment of Cancer Quality-of-life Questionnaire Core 30 (EORTC QLQ-C30) and Short Form 36‑item Health Survey Version 2 (SF-36v2®) as
appropriate for use in clinical trials in PK deficiency.2

Energy level at the
beginning of the day

• The SF-36v2® is a generic measure and the EORTC QLQ-C30 was developed for patients receiving treatment for cancer, so they may not be
entirely relevant or applicable to patients with PK deficiency.

Energy-related
symptoms

Energy-related
symptoms

PKDD

OBJECTIVES
• Primary: to develop de novo PRO measures for symptom and impact assessment in PK deficiency in accordance with the United States (US)
Food and Drug Administration’s (FDA) PRO guidance.3
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• Secondary: to compare the newly developed PROs to the EORTC QLQ-C30 and SF-36v2®.
Shortness of breath

METHODS
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• Detailed methods regarding ethics approvals, recruitment processes, eligibility criteria, interview conduct, and analysis have been previously
published.4

Appearance
sign
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• Figure 1 summarizes the development of the de novo PRO measures.
• Items in the de novo measures were then compared to the domain structure, item concepts, and measurement characteristics of the EORTC
QLQ-C30 and SF-36v2® to determine the degree of conceptual overlap and differences between the newly developed measures and
recommended existing measures.
Figure 1. Overview of methods for PRO development5,6,7

• The initial draft of the Pyruvate Kinase Deficiency Impact Assessment (PKDIA) was an 8-item PRO measure of common impacts of PK deficiency
experienced by adults, using an 11-point NRS and a recall period of “over the past seven days.”
Following the cognitive interviews, one item was moved and another was slightly reworded for clarity.

°

The second version of the PKDIA, following cognitive debriefing, consists of 14 items measuring 12 concepts, with 2 skip pattern items. The
revised conceptual framework for the PKDIA is presented in Figure 3.
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Literature review and development of preliminary conceptual framework
• A targeted review of literature and other materials (e.g. market research and feedback from patient
advisory boards) compiled by the study sponsor was conducted to inform the development of
a hypothesized conceptual framework of signs, symptoms and impacts commonly experienced
by patients with PK deﬁciency.

Concept elicitation interviews
• Using a semi-structured interview guide, participants were asked open-ended questions to
encourage spontaneous responses regarding their experience with PK deﬁciency signs and
symptoms, and how their life has been impacted by their condition.

Item generation
• An item generation meeting was held with clinical and PRO experts to reach consensus on the
overall structure and format of the instruments, selection of concepts, provisional item wording,
and agreement on the ﬁnal list of items and corresponding instructions.

Cognitive interviews
• Interviews were conducted with patients with PK deﬁciency using a semi-structured interview
guide to establish evidence of face and content validity of the draft instruments to better
understand the relevance, language clarity, and ease of understanding of the items, after which the
PKDIA and PKDD were revised.

Following the cognitive interviews, the description of the recall period was changed from “over the past day (from the time you woke up to
the time you are completing this questionnaire)” to “today,” as “today” is more appropriate for use in clinical trials, item-response scales were
tweaked, and an item on worst overall tiredness was added.

°

Based on feedback from the FDA, an item measuring overall tiredness at its worst was added, the severity scale to measure jaundice was
changed to a 5-point verbal descriptor severity scale, and the concepts “difficulty starting things you wanted to get done” and “difficulty finishing
things you wanted to get done” were moved to the PKDIA.

°

The second version of the PKDD following cognitive debriefing consisted of 7 items measuring 7 concepts. The revised conceptual model for
the concepts and hypothesized domains are presented in Figure 2.
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• Three of the 7 (43%) items in
the PKDD were common to
the EORTC-QLQ-C30, while 1
(14%) was related
• Four of the 7 (57%) items in
the PKDD were common to the
SF-36v2®, while 1 (14%) was
related

• Five of the 12 (42%) items in
the PKDIA were common to the
EORTC-QLQ-C30, while 1 (8%)
was related
• Two of the 12 (17%) items in
the PKDIA were common to the
SF-36v2®, while 3 (25%) were
related

Difﬁculty starting things you
wanted to get done

The EORTC-QLQ-C30 was designed for patients receiving treatment for cancer and includes items such as vomiting and
nausea that are not relevant to patients with PK deﬁciency.8

Activities of daily living
Accurate daily recall of symptoms is best performed by collecting the worst score for a symptom during a 24-hour recall
period.4 Symptom items in the PKDD have adopted this approach, whereas the EORTC-QLQ-C30 and SF-36v2® do not.

Difﬁculty ﬁnishing things
you wanted to get done

The PKDD assesses symptom severity using an 11-point NRS, which is supported by research in several therapeutic
areas.10
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The PKDD or PKDIA ask the respondent to consider signs, symptoms and impacts in the context of or due to their PK
deﬁciency, as they are intended to be disease-speciﬁc.
The EORTC-QLQ-C30 allows for scoring of individual functional and symptom scales, and the SF-36v2® allows the
generation of both domain and two overall scores; however, the domains include a mixture of symptoms and impacts
(while the PKDD and PKDIA separate them into distinct instruments), which may impact measure responsiveness.

PK deﬁciency impacts
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Receiving unwanted
attention

• The newly developed PKDD and PKDIA are more relevant and specific to the PK deficiency patient population and may better measure the
burden of disease and effect of therapeutic interventions than the EORTC-QLQ-C30 and SF-36v2®.
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CONCLUSIONS

• Planned future work includes the assessment of the psychometric properties of these measures.
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Difﬁculty performing
moderate physical activity

• The initial draft of the Pyruvate Kinase Deficiency Diary (PKDD) was an 11-item PRO measure of the core signs and symptoms of PK deficiency in
adults, using an 11-point numeric rating scale (NRS) and a recall period of “over the past day.”
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Figure 4. Comparison of other measurement characteristics of PKDD and PKDIA to EORTC QLQ-C30 and SF-36v2®
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• A comparison of other measurement characteristics between the measures can be found in Figure 4.

Figure 3. Revised conceptual framework for the PKDIA

Relationships with friends or
family negatively affected
• The updated measures were presented to the FDA for review and comment as part of a larger
Investigational New Drug (IND) application.
• Further updates were made to the measures to reﬂect feedback received from the FDA.
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• An understanding of how signs and symptoms of pyruvate kinase (PK) deficiency can impact health-related quality of life (HRQoL) is important for
optimal disease management and for determining how to measure the effects of interventions on HRQoL.
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Comparison to EORTC QLQ-C30 and SF-36v2®
• The concepts included in the updated PKDD and PKDIA were compared to those included in the EORTC QLQ-C30 and SF-36v2®, and organized
by whether they were commonly represented in each assessment, a related concept is represented in the generic assessment, or the concept is
not captured in the generic assessment (Table 1).
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