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Abstract

Background: Patient-reported outcome (PRO) item libraries support flexible PRO assessment in cancer research by facilitating the
development of customized item lists. However, little is known about the use of item lists in clinical research. This systematic review
addresses this by assessing utilization of PRO item libraries and lists in oncology research.

Methods: A systematic review of MEDLINE, Embase, and CINAHL identified cancer studies using PRO item libraries to develop item
lists, regardless of study design, published between October 2021 and September 2025. Key features of item library usage were
extracted and analyzed descriptively.

Results: A total of 78 studies were included (25 trials and feasibility, 53 observational). The Patient-Reported Outcomes version of the
Common Terminology Criteria for Adverse Events system was frequently used (49 of 78), and symptom assessment was the most
common application (63 of 78). Item lists were implemented across different settings including novel treatments (19 of 78) and rare
cancers (15 of 78). Most item lists were derived from a single PRO item library (72 of 78). In some studies, there was additional custom-
ization such as item wording changes (5 of 78) or addition of items adapted from the item library (9 of 78). Item selection methods
included literature (32 of 78), patient involvement (8 of 78) and consultation with health-care professionals (11 of 78). Many studies
(40 of 78) did not report methods used.

Conclusions: PRO item libraries are increasingly used to create customized item lists in oncology research, primarily for symptom
assessment. However, reporting practices for methods used are inconsistent, highlighting the need for standardized guidelines for
reporting PRO item lists in clinical trials and routine care to improve transparency, reproducibility, and quality.

administration. However, there is a growing need for more flex-
iblity when assessing PROs within cancer research. PRO item
libraries offer a novel and important approach to PRO assess-
ment by facilitating the creation of customized questionnaires,
referred to as item lists.’® Item lists are created from preexisting
questions (ie, items) from within an item library and can provide
greater validity than ad hoc self-developed items by offering a
standardized approach and a useful supplement to standard vali-
dated PRO measures.™

Item libraries have been made increasingly accessible by the
main PRO measurement systems in oncology. Four PRO item

Introduction

Patient-reported outcome (PRO) measures play a key role in
assessing the impact of cancer and its therapies from a patient-
centered viewpoint. They are implemented within clinical
research settings, including clinical trials and observational stud-
ies, and increasingly as part of clinical care.’ A wide selection of
valid, reliable, and fit-for-purpose measures have been developed
using rigorous methods to assess patient perspectives of health-
related quality of life (HRQOL).® These measures cover diverse
disease and treatment types and include a broad range of
health-related concepts spanning disease- and treatment-related

symptoms and functional issuessuch as role and physical func-
tioning.”

The development of a PRO measure is a lengthy undertaking
involving several stages and high numbers of participants to
ensure validity.®° To preserve validity, such measures are often
static and offer limited flexibility regarding the content and

libraries are dedicated to patient reporting of impacts and effects
of cancer and its treatment.’®'® The European Organisation for
Research and Treatment of Cancer (EORTC) item library,*?
Functional Assessment of Chronic Illness Therapy (FACIT)
Searchable Library,”® and MD Anderson Symptom Inventory
(MDASI) symptom library'* are populated by PRO items used in
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their respective validated questionnaires, which can be used to
create item lists that supplement the standard measures.
Developed as a companion to the Common Terminology Criteria
for Adverse Events (CTCAE)," the National Cancer Institute PRO
version of the Common Terminology Criteria for Adverse Events
Measurement System (PRO-CTCAE) Item library™?® covers
symptomatic adverse events for PRO assessment in cancer clini-
cal trials, with versions for adult and pediatric populations. The
Patient-Reported Outcomes Measurement Information System
(PROMIS)'® is not cancer specific and is a computer adaptive test-
ing tool, whereby PRO items are organized into item banks
designed to support computer adaptive testing and short-form
approaches to questionnaire design and administration.

Areas where greater measurement flexibility is thought to be
beneficial include assessing the impact of novel treatments,
which may require inclusion of additional items capturing symp-
tomatic adverse events or functional impacts (eg, not included
within existing PRO measures); in rare cancers where the popula-
tion is not large enough to enable psychometric development of a
new questionnaire;'° and in early-phase trials assessing patient-
reported tolerability.’® Other areas include the assessment of
symptomatic adverse events in clinical research®*?! and clinical
monitoring of disease- and treatment-associated symptoms and
function in clinical care settings.??"**

Increased recognition by regulators, such as the US Food and
Drug Administration*>* and the European Medicines Agency,?®
of the role of PROs as important endpoints in cancer clinical trials
for the assessment of tolerability through measurement of, for
example, symptomatic adverse events and HRQOL, are contribu-
ting to a growing demand for measures. Moreover, the need to
support flexible measurement of PROs through the use of item
libraries has been highlighted as an important approach to
ensure that PRO measures cover relevant toxicities and remain
tailored to the given context of use.?

An international working group'® examining guidance on the
use of item libraries identified a need for internationally agreed
recommendations to support their use for the creation of item
lists in cancer clinical trials. These recommendations covered 9
areas: methods used to drive item selection, use of single items
or multi-item scales, psychometric properties, bias, unexpected
issues, ordering lists, recall periods, minimization of patient bur-
den, and use with PRO measures. Furthermore, they identified
that little was published in terms of guidance on how item libra-
ries should be used within cancer research. This review aims to
establish how PRO item libraries (and the item lists derived from
them) are currently implemented in cancer clinical trials and
observational research, including clinical care settings. The find-
ings from this review will support the development of interna-
tional consensus-driven guidelines for item library use.

Methods
Search strategy

Searches were conducted initially between October 1, 2021, and
October 1, 2023, and then updated between October 1, 2023, and
September 18, 2025, via MEDLINE, Embase, and CINAHL. To facil-
itate the identification of publications that did not directly use
the term “PRO item library” in the title or abstract, a broad 2-con-
cept search was developed. The 2 concepts were “cancer” and
“PRO item library,” and for both, key terms and subject headings
were combined using Boolean logic “AND” and “OR” in the
searches. Examples of key terms were “supplementary”’ and
“additional” to capture the possibility of items being added to a

questionnaire or measure. Searches were developed in MEDLINE
and adapted for the other databases (see supplementary materi-
als).

Study selection

References and data were managed using Covidence systematic
review software?” and Microsoft Excel. Identified references were
exported into Covidence, with duplicates subsequently removed.
The literature screening process was documented using the
Preferred Reporting Items for Systematic reviews and Meta-
Analyses reporting guidelines.’® The screening process was
conducted in 2 stages: title and abstract screening followed by
full-text screening. A team of 5 reviewers (R.P.,, C.B., B.P.,, C.P,, HH)
participated in the screening process. The records were independ-
ently screened by 2 reviewers to minimize bias and ensure consis-
tency. Discrepancies between reviewers were resolved through
discussion with a sixth reviewer (A.G.).

We identified studies (regardless of study design) that used a
cancer PRO item library to develop PRO item lists. We defined
“PRO item library” as a database of questions (items) or multi-
item scales that measure HRQOL domains, including disease-
related symptoms, symptomatic adverse events, functioning,
and overall health status.’® A “PRO item list” was defined as a
customized list of PRO items selected from an item library.*® We
included studies involving patients or survivors of all ages with
any cancer type. We did not exclude studies that recruited sub-
populations with other medical conditions or diseases.
Publications were restricted to a 4-year period (October 1, 2021,
to September 18, 2025) for pragmatic reasons to limit the number
of articles retrieved arising from taking a broad search strategy
as described above. Studies on module or questionnaire develop-
ment, linguistic validation, or other forms of validation were
excluded. Studies using computer adaptive testing question-
naires, computer adaptive testing short forms, or computer
adaptive testing item banks (eg, PROMIS) were outside the scope
of the review and not included.

Inclusion criteria are as follows:

1. All cancer patients and survivors, any age, any cancer stage
with any type of treatment for cancer
2. Studies with mixed cancer types or other diseases as well as
cancer
3. Studies using an item library to select single items, multi-
items, scales from any of the major PRO measurement sys-
tems (PRO-CTCAE Measurement System, EORTC item
library, MDASI Symptom Library, FACIT Searchable Library,
and PROMIS)
. Any stage clinical trial or other research study design
. Quantitative or qualitative research
. Published in English language
. Research on humans
. Nonpharmacological studies
. Published between October 1, 2021 and September 18, 2025

W 00 N O U1 W

Exclusion criteria are as follows:

1. Measure was not a PRO or from one of the main PRO meas-
urement systems (PRO-CTCAE Measurement System,
EORTC item library, MDASI Symptom Library, FACIT
Searchable Library, and PROMIS)

2. Methodological or development studies, including valida-
tion, linguistic validation, module or questionnaire develop-
ment, or computer adaptive test questionnaires

3. Studies for which full text was not available

4. Reviews
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Quality assessment

The Mixed Methods Assessment Tool?? is recommended as a crit-
ical appraisal tool for systematic reviews of studies using mixed
methods (eg, randomized and nonrandomized studies)*° and was
completed by a team of 4 reviewers (R.P.,, C.B., HH., CP).
Variations in assessment were discussed with a fifth reviewer (A.
G.) to achieve consensus. Publications were not excluded on the
basis of the quality assessment. Data are reported in supplemen-
tary materials.

Data extraction, synthesis, and analysis

Data were independently extracted by 2 reviewers (R.P., C.B., B.
P., HH.) for each study. Differences between reviewers were
resolved through discussion to reach consensus. Data were
synthesized descriptively to determine which item libraries
were used, for what purposes, in which contexts, and the
methods employed to develop item lists. Studies were catego-
rized into 2 groups: trials and feasibility studies or observatio-
nal studies. The study population was classified into study
participants with cancer diagnosed by disease site, and where
studies also included participants with other medical condi-
tions or diseases was noted. The intervention was classified
according to the treatment studied and grouped into broad cat-
egories. Study PRO objectives were classified as (1) assessment
of efficacy, effectiveness, or clinical benefit (often including
PROs measuring disease- and treatment-related symptoms and
the impact of cancer on a function or aspect of everyday life);
or (2) reporting of symptomatic adverse events (including toxic-
ities or tolerability); or (3) other as defined in the study meth-
ods. Classifications were not mutually exclusive. Classifications
were discussed by the review team (R.P., C.B., B.P,, HH., C.P, A.
G.) to reach consensus.

The study context in which item lists were implemented was
categorized as (1) use in an early-phase trial, (2) for rare diseases,
(3) for novel treatments, (4) for clinical monitoring, and (5) other
settings that were noted. Classifications were not mutually
exclusive. Methods used to select item lists were identified and
categorized as (1) using literature sources, (2) consulting health-
care professionals, and (3) involving patients or patient represen-
tatives. The use of free-text options that allow patients to record
issues not included in the PRO measures were noted, as was
whether respondent burden had been addressed in the methods.
Data categories and definitions are reported in supplementary
materials. The systematic review protocol is published on
PROSPERO (Registration number: CRD42023468774).°

Results
Study characteristics

We identified 3367 references from the electronic databases
(Figure 1: Preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) flowchart); 486 duplicates were
removed, 2881 titles and abstracts were screened, 609 full texts
were assessed, and after applying inclusion and exclusion crite-
ria, 78 articles were included. In the initial review conducted
between October 1, 2021, and October 1, 2023, a total of 33
articles were included, compared with 45 articles over the later
2-year period (from October 1, 2023, to September 18, 2025), dem-
onstrating the increased usage of item libraries over time.
Table 1 summarizes the included studies. A total of 25 studies
were classified as trials and feasibility studies and 53 as observa-
tional studies. Table 2 summarizes the study characteristics by
study design. In the quality assessment, studies were further

categorized as quantitative randomized control trial (14 of 78),
quantitative nonrandomized control trial (24 of 78), quantitative
descriptive (33 of 78) or mixed methods design (6 of 78), or quali-
tative (1 of 78). Further details can be seen in supplementary
materials.

Most studies were conducted in the United States, with the
PRO-CTCAE representing the most frequently used PRO item
library. In 63 of the 78 studies, symptomatic adverse event track-
ing was part of the PRO objectives. The majority of studies were
academically funded (61 of 78)333/:39:40,43:47.495155.56 ang con-
ducted with adult populations (73 of 78)3%:6870.71.73,74.76-105,107.108
Studies that included participants from mixed cancer types were
the most common (21of 78). The largest single-disease group
studied was breast cancer (15 of 78). Chemotherapy-based treat-
ments (32 of 78) followed by surgery (9 of 78) were the most com-
mon treatment types studied, although a range of other therapies
were investigated. Electronic completion of PRO measures was
reported as available in 40 of 78 studies,?%339:40:43-48,51,53,61,62,64-¢6,
69,75,76,79,81-83,85-93,96,99,100,102,104,106,107

The majority of studies reported the item library they used
within the publication abstract (66 of 78), whereas 22 specified
the items selected from the item library in the abstract. Thirteen
abstracts did not specify the items but referred to customization
using terms such as supplemented, prespecified, selected, or
modified. Of the 78 articles, 43 did not refer to customization in
the abstract; this was evident only during full text review.

Item libraries that were used

Five item libraries were identified: PRO-CTCAE (49 of 78), EORTC
(24 of 78), MDASI (7 of 78) FACIT (5 of 78), and PROMIS (1 of 78)
(Table 2). The PRO-CTCAE (including the pediatric version [Ped-
PRO-CTCAE]) was the most frequently used item library across
all studies: trials and feasibility studies (18 of 25) and observatio-
nal studies (26 of 53). This was followed by the EORTC item
library, which was used in 24 studies: trials and feasibility studies
(4 of 15) and observational studies (20 of 78). Six studies used 2 or
more PRO item libraries.

The contexts where item lists were used

We categorized the studies according to contexts of use, as
described in Table 3, and found that uses were not mutually exclu-
sive. Some studies were assigned to more than 1 category, especially
among the trials and feasibility studies. Of the trials and feasibility
studies, 17 of 25 were early phase (phase 1 or 2)3%36:384143.4552 of
the 78 studies, 15 looked at rare diseases including pancreatic can-
cer, platinum resistant or refractory epithelial ovarian cancer,
relapsed or refractory multiple myeloma, anal cancer, gastrointesti-
nal stromal tumor, acute graft-vs-host disease, and leptomeningeal
metastases'35,40,42,45,48750,66,83,85,91,92,94,97,103 Of the 78 Studies, 19
examined the effects of a novel treatment, including targeted
therapy, intensity-modulated proton therapy, or oral
Cannabidiol,32'38'41'42'48'50'51'53'54'56’59'66'68'73'74'77'88'96'104 n addition,
20 of 78 studies used item lists to support clinical monitoring or as
part of a supportive care intervention, with 6 of these using an item
library to develop a symptom list for electronic PRO monitoring in a
Chnical care ConteXt'35737,39,40,43747,58,60,63,87,90,91,94,100,103,107 Fourteen

studies were not described by the “context of use” categories
abOVe 55,57,67,69,71,75,76,79,81,93,99,101,105,106

Item list content

The types of issues and the number of items included in each study
are listed in Table 1. The issues captured ranged between disease-
and treatment-related symptoms and the impact of cancer on a
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References removed (n = 486)

Duplicates identified manually (n = 15)

Duplicates identified by Covidence (n = 471)

Studies screened (n = 2881)

> Studies excluded (n = 2272)

v

Studies sought for retrieval (n = 609)

> Studies not retrieved (n = 0)

v

Studies assessed for eligibility (n = 609)

Screening

S Studies excluded (n = 531)

(n =9) Review
(n =10) Not cancer patient or survivor
(n =90) Abstract only or protocol

(n =10) Not cancer patient or survivor

Studies included in review (n = 78)

Figure 1. Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) flowchart.

function or aspect of everyday life. Items lists derived from the
PRO-CTCAE tracked patient-reported symptomatic adverse events.
The lists used varied in length from 1 to 45 items, with a median of
14 items and an interquartile range of 18 items. As described in
Table 2, the majority (52 of 78) of item lists were used in studies
alongside Standal'd PRO measuresl33—35,37,39—/13,/16,/17,/19,51,53,54,56,58,60—62,

65-68,70-85,87,89,91,93,98,99,101-106 Most (65 Of 78) ltem hStS were com-

pﬁsed Of multlple Single item832—34,36—38,40,41,43,45,46,48—57,60—62,64—73,75—92,
94-96,98,99,101-103 (Table 2), with 10 studies including multi-item scales
from existing validated questionnaires as part of their PRO measure-
ment strategy, >%#24+°863./49397,100108 Three studies did not specify

the composition of the item list.>>*">?

Some studies provided clear rationales as to why additional
items were necessary. For example, Jakob et al.’® investigated
PROs in patients with breast or prostate cancer receiving antire-
sorptive therapy for bone metastases and supplemented the
Functional Assessment of Cancer Therapy-Bone Pain with 6
items relevant to their research questions but not included in the
Functional Assessment of Cancer Therapy-Bone Pain. These
items captured pain management and time-stress impact on
work, social, and family life. Brunner et al.%° selected 4 items
from the EORTC item library to collect patient perspectives of
hair loss, as these items were not included in any of the other
measures used. Patel et al.”! selected items to capture patient
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Table 2. Study characteristics and item library use classified by study design.

Category Trials/feasibility
studies (n=25)

PRO item library used

PRO-CTCAE (including Ped-PRO-CTCAE) 1
EORTC

MDASI

PRO-CTCAE and EORTC

EORTC and FACIT and PRO-CTCAE

FACIT and PRO-CTCAE

EORTC and FACIT

FACIT

PROMIS

RO OR L N

Country
United States 1

China

Japan
Australia
Denmark
Netherlands
Belgium
Canada
Germany
Taiwan
United Kingdom
Austria
Finland
Multinational
South Korea
Turkey
Thailand
Iceland
Palestine

[epE N N eNeoNoNoNoNoNoNol NoNol NN SN

Funding
Academic

Commercial
Mixed

funy
ooy U

Cancer type
Mixed cancer population

Breast
Gastrointestinal
Lung
Gynecological
Blood cancers
Prostate

Multiple myeloma
Mixed disease including cancer
Melanoma

Head and neck
Pancreatic

QO OO RF, P WWU U O

Age
18years and older
Younger than 18 years

N
[@N,]

Treatment type

Chemotherapy

Surgery

Radiotherapy

Various cancer treatments
Chemoradiation

Targeted therapy

Immunotherapy

Palliative care

Not on active treatment

Hormone

Chemotherapy and surgery
Chemotherapy andtargeted therapy
Stem cell transplantation
Immunotherapy and targeted therapy

P ORPORORNEANRNW

Observational
studies (n=53)

26

ORr P ORELO

P OORPRRPREPRPREPNNNENONWWSW

P RRNNNNWWU

IS
(G

[N

OFRPONPFPWWLWWHhEPLONNNWM

All studies
(N=78)

44

[ENEENENE S

PR PP PRPRPRPRPERPNNNNNNNDWWWOUO e

P NNNWWS O

~N
Ul w

R RN W UTUTUT 00 00 WO

(continued)
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Table 2. (continued)

Category Trials/feasibility Observational All studies
studies (n =25) studies (n=53) (N=78)

PRO objective of the study

Symptomatic adverse event tracking® 21 42 63

Efficacy, effectiveness, clinical benefit® 10 9 19

Other 3 6 9

Used with PRO measures

Yes 16 36 52

Type item library customization

Single/multiple single items 20 45 65

Scale(s) and multiple item(s) 2 6 8

Not specified 2 1 3

Scale(s) and single item(s) 1 1 2

Unexpected issues item(s)

Yes 6 4 10

Electronic completion available

Yes 12 28 40

Method to reduce respondent burden reported

Yes 3 3 6

Order issues reported in methods

Yes 1 1 2

Abbreviations: EORTC = European Organisation for Research and Treatment of Cancer; FACIT = Functional Assessment of Chronic Illness Therapy; MDASI = MD
Anderson Symptom Inventory; Ped-PRO-CTCAE = Pediatric PRO-CTCAE; PRO-CTCAE = Patient-Reported Outcomes version of the Common Terminology Criteria
for Adverse Events; PROMIS = Patient-Reported Outcomes Measurement Information System.

# Not mutually exclusive.

perspectives of graft-vs-host disease symptoms because no vali-
dated PRO measure was available for this condition. Walker
et al.'® developed a modified version of the MDASI-BT (brain
tumor module) to investigate symptom burden in patients with
leptomeningeal metastasis who may have disease involving both
the brain and spine. The modification involved adding 5 items
from the MDASI-SP (spine tumor module) to the MDASI-BT.

Ten studies (6 trials or feasibility studies®*?****830 and 4
observational studies®®°%?%%%) reported including item(s) to cap-
ture unexpected issues (Table 2). Typically, these aim to provide
a space where patients can add free text (or use predictive text
responses in an electronic PRO system) to report symptoms or
problems they have experienced that are not included in the PRO
measures or item lists provided.

How item libraries were used

Most (72 of 78) studies used a single item list, which was derived
from 1 item library. Four studies used 2 libraries to create 2 item
lists. Knoerl,** Hummel,** and Uneno'® specified the source and
content of the 2 item lists, however, Han’® appears to have created
a single item list from 2 item libraries. Two studies reported using
items from 3 item libraries, and both specified their sources.**%?
Most studies used the original item wording from the respective
item library. However, some studies showed evidence of further
customization when creating an item list. These customizations
took 2 forms: making changes to items derived from the item
library (7 of 78); or adding items from other sources, such as other
named PRO measures or self-developed items (20 of 78). The first
type of customization was reported within studies that made
changes to item wording or added new items while retaining the
original item library format. For example, Lapen et al.”? compared
patient- and clinician-reported acute radiation toxicities and
included new, detailed questions about the effects of radiation on
the skin, while retaining the PRO-CTCAE format. They also modi-
fied wording of existing PRO-CTCAE items, for example, splitting
the item on “breast enlargement or tenderness” to create 2

individual items, as well as modifying the item wording for other
items, including “skin coloration” instead of “skin darkening”
Another example comes from Adesoye et al.,”” who added new
items by using different combinations of the attributes provided
by the PRO-CTCAE system. For example, an item on “vomiting-
interference” was included despite not being available in the PRO-
CTCAE item library.

The second type of customization was reported in studies that
added items from sources other than one of the PRO item libra-
ries. For example, Basch et al.?* included selected symptoms
from the PRO-CTCAE and added 4 questions about bladder and
sexual function from existing validated PRO measures (eg, 1
question about bladder function was added from the Prostate
Health-Related QOL questionnaire’® and another from the
International Prostate Symptom Score).'*° The 4 additional ques-
tions were presented separately from the PRO-CTCAE at different
time points of the trial.

In addition to the customizations described above, it should
be noted that there was an underreporting of item library usage
by some studies, whereby reference to the item library was omit-
ted or unclear (21 of 78). For example, Martin et al.*’ selected the
“Future Perspective” scale, consisting of 4 items from the EORTC
Quality of Life Multiple Myeloma Questionnaire-20, without
referencing the use of the EORTC item library. Additionally,
Roziner et al.”® customized 2 EORTC questionnaires to create
their item list and did not directly reference using the EORTC
item library.

Methods for item selection and minimizing
respondent burden

There was variation across the studies in the methods used to select
the items for inclusion in the item list, with 38 studies reporting their
methods (Table 3),323437:40-49.53,54.58.63,64.66.67.69,70,74,75,78,79,85,87,91.93

+ 95:96,102,104.106.107 The methods used were not mutually exclusive,
and some studies reported using more than 1 method 33/40:434>
46.48,49,53,54,63,64,66,67.70.87.91.107 Gelection from literature sources was

920z ¥snbny 6| uo3senb Aq |.22/8v8/126/9/81 L/3191LE/10Ul/WO0 dNO"dlWapEDE WO Papeojumoq



990 | JNCI: Journal of the National Cancer Institute, 2026, Vol. 118, No. 6

Table 3. Context of use.

Category

Early-phase trial or feasibility study context of use

Rare diseases context of use

Novel treatment context of use

Clinical monitoring or supportive care intervention context of use
Electronic patient-reported outcome context of use

Studies not described by context of use categories above
Selection methods were reported®

Reported more than 1 selection method?®

Selection method: literature, evidence and core symptom sets®
Selection method: health-care professionals consulted®
Selection method: patients or patient representatives consulted®

Trials and feasibility Observational Totals (N=78)
studies (n=25) studies (n=53)
17 N/A 17
7 8 15
10 9 19
10 10 20
6 3 4
1 13 14
16 22 38
10 8 18
14 18 32
3 8 11
3 5 8

# Not mutually exclusive.

cited in 14 of 25 trials or feasibility studies®*?*%94923>* and 18 of 53
ObSeWatiOnal StudiesSS,SB,64,66,67,69,70,75,78,79,85,
87,95.96,102,106.107 a4 included the use of investigational brochures,
previous empirical work by the study team, reviews, and mapping to
published core symptoms sets.

The views of health-care professionals were sought in 3 tri-
als®?”% and 8 of 53 observational studies.®®®”./07*87:91.93,107
Patient or patient representative feedback was collected in 3 tri-
als**?”° and 5 observational studies®*¢¢7:911%% (8 of 78). Of the
8 studies, 3 reported the number of patients involved in item
selection. In a study by Patel et al.,°! the selection of survey
measures and items was informed by discussions with health
and social care professionals, including doctors, nurses, and
social workers. Subsequently, the survey was pilot-tested with
the first 10 patients to complete the survey to identify redundant,
confusing, or irrelevant questions and effects of item order.
However, they did not report how the survey was modified in
response to the pilot-test findings. Dierickx et al.*” developed 2
questionnaires: one for clients from palliative day care centers
and the other for family caregivers. They developed the survey
through consultation with a multidisciplinary team and pilot
tested the questionnaires with 3 patients and 2 caregivers. Wang
et al.’®* selected items from the MDASI symptom library based
on clinician expertise and the published literature related to chi-
meric antigen receptor T-cell therapy and interviewed 21
patients undergoing this therapy to confirm content validity.
Three trials®**”*? involved patient representatives or advocates
in the conduct of the trial, which included consultation in rela-
tion to item selection. However, the number of representatives
who participated in item selection was not reported.

Respondent burden is defined as the degree to which a survey
respondent perceives participation in a study as difficult, time-
consuming, or stressful.™* Of the 78 studies, 6 reported the
methods they took to reduce respondent burden,®:>3°¢67:87.91
which included avoiding duplication of concepts, adjustment of
the PRO assessment schedule, and piloting the item list. In one
study, symptomatic adverse events were not duplicated in the
item list if they were already captured within another question-
naire.®” In another study, Yeung et al.>® reduced the number of
PRO measures administered at week 3 of radiotherapy treatment
when treatment burden was likely to be at its highest.

Discussion

To our knowledge, this is the first systematic review to investi-
gate both the use of PRO item libraries and the implementation
of PRO item lists within cancer-related research studies. The

increasing use of PRO item libraries over the course of the
reviewed period highlights the timely nature of this review. We
identified item libraries used across different research contexts,
including feasibility studies, early-phase and late-phase clinical
trials, and observational studies. Five cancer PRO item library
measurement systems were used to create PRO item lists. The
most common application of the item lists was to assess sympto-
matic adverse events (within trials or feasibility studies and
observational research studies). We found that the PRO-CTCAE
(which specializes in this type of usage) was the most frequently
used PRO item library.’?° Item lists were usually included as a
component of PRO measurement strategies alongside validated
PRO measures.

The literature underscores the value of implementing PRO
item lists within clinical trials, particularly those associated with
the evaluation of medical products, ****? highlighting their rele-
vance within novel treatment, rare cancer, early-phase trial, and
symptom monitoring contexts.'® The use of item lists in these
contexts was supported, as we found that trial and feasibility
studies could be classified into 1 or more of these categories. This
suggests that item lists are a useful addition in early-phase trials
when less is known about the possible impact of a treatment, in
rare cancers where standard PRO measures may not be available,
and in the study of novel treatments where concepts (eg, symp-
toms) may be missing from standard PRO measures. The use of
item lists in observational research was found to be well estab-
lished. Here, they were used to investigate patient perspectives
across a range of common cancers or established treatment
types and where applicable (to support the study’s aims) supple-
mented validated PRO measures. Currently there is limited guid-
ance available regarding how item lists or item libraries are best
used within oncology research and real-world settings.’*'"?

Extant literature cautions against modifications to the word-
ing of existing items;'® however, we found evidence of further
customization of item library items such as adding novel items
or editing wording but retaining the format found in the item
library. Studies also included other types of customizations, such
as using self-developed items or items from existing validated
questionnaires outside of the PRO item libraries used. These
additional customizations indicate that item libraries may not be
fully comprehensive and may not cover all relevant concepts
required to meet all study aims and objectives. This suggests the
need for a process whereby item libraries can be regularly
assessed to determine their coverage of concepts. Increasing
access to item libraries and familiarizing users with their content
should be encouraged to mitigate the need for additional custom-
ization when it can be avoided.
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In our review, we found that some studies did not specify their
use of an item library. As suggested by Piccinin et al,,'® greater
transparency in describing item library and item list usage may
help minimize measurement or reporting bias along with threats
to the reliability or integrity of the study. Future studies should
consider including information about content and methods used
to develop PRO item lists within trial or study protocols and in
the reporting of study outcomes. It is important to note that data
included within this review may predate the publication of any
such guidance and partially explain the variation in reporting
across the studies.

Consistent with existing recommendations,’® we found a
range of methods used to select items. More than half of the
studies reported using at least 1 specific method to select the
included items. We found trials and feasibility studies generally
provided more information about item selection than observatio-
nal studies.®® Methods fell into 3 categories: (1) literature reviews,
for example investigator brochures, previous empirical work, or
use of core symptoms set lists to guide item selection; (2) health-
care professional consultation; and (3) patient or patient
representative views, for example, patient representative
involvement, interviews, or a pilot study. Use of more than 1
method to develop an item list and enabling patients to report
additional symptoms are valuable ways to increase content val-
idity and minimize possible bias.®?® Moreover, reporting the
methods used to select items increases transparency by provid-
ing evidence that cherry-picking has been avoided.*®

The literature suggests that methods to detect unexpected
issues (eg, using free-text responses) are especially useful in
early-phase trials where less may be known about the issues
faced.”® We found these approaches were used by 3 of the 15
early-phase trials and feasibility studies, which used this infor-
mation to support PRO item selection in later phases of the
trial.?**%4° This is potentially a growth area for new item devel-
opment as the methods of analysis of free-text responses con-
tinue to develop.'™*

In terms of limitations, because of the complex and novel
nature of the review topic, studies that used an item library but
did not refer to any type of customization in the abstract may
have been missed. In addition, we did not search for all available
PRO item libraries by name. However, measures were taken to
mitigate publication bias, primarily through the development of
a broad search strategy to ensure that studies that used an item
library approach were included, even when the abstract did not
specify how the items were sourced. Further, we took a “benefit
of the doubt” approach at the title and abstract screening stage
and completed full-text screening on a large number of articles.
Despite these efforts, it is possible that some articles may have
been missed. In some publications, for example, word count con-
straints might account for underreporting of some aspects of
methods associated with item list use.

A consequence of the benefit of the doubt approach was that
it was necessary to review a high number of full texts, prompting
the decision to limit the review period to publications over a 4-
year period. However, the date range in which some studies col-
lected data spanned several years, with some going as far back as
2004. It was not possible to extract some of the planned data®’
such as information about the validity, reliability, or responsive-
ness to a change of the item lists as these data were not reported
in the included articles. A future systematic review of methodo-
logical or development publications may reveal more about
approaches used to evaluate psychometric properties.

To our knowledge, this review is novel as we examined how
item libraries are used across oncology research. It is the first
systematic review examining the use of item lists across a range
of item libraries. Furthermore, it has broad relevance, including
practices in observational studies, early-phase trials, and feasi-
bility studies, rather than limiting the focus to randomized con-
trolled cancer trials only. We developed a robust data extraction
framework a priori, which facilitated the analysis of a heteroge-
nous sample of study designs and allowed us to identify several
areas that could be addressed in future guidance.

There are areas where further review would be useful, includ-
ing an evaluation of the use of item lists in real-world settings
and an exploration of possible trends toward symptom monitor-
ing as indicated in early-phase trials in this systematic review.
Estimates of the tolerability of treatments in early-phase and
late-phase trials using PROs alongside clinician toxicity reporting
is likely to be an area of growth as regulatory recommendations
take effect.'>?® A review of clinical care developments would
require a broader review to include gray literature such as clini-
cal trials databases, audits, and service improvements, as well as
articles. A systematic review of current study protocols would
also shed light on when and how item libraries are used, poten-
tially highlighting the impact of available recommendations and
recent regulatory guidance. Guidelines for reporting PRO item
lists should be developed for clinical trials and routine care,
building on existing evidence.'® These guidelines could follow the
structure of established PRO reporting standards such as
CONSORT-PRO (Consolidated Standards of Reporting Trials -
Patient Reported Outcomes) and SPIRIT-PRO (Standard Protocol
Items: Recommendations for Interventional Trials - Patient
Reported Outcomes), which have been successfully implemented
in practice. Adopting a similar framework would support consis-
tent monitoring, improve transparency, and enhance the quality
of reporting. In particular, the systematic inclusion of item lists
as an appendix or as part of supplementary material for proto-
cols or publications would provide valuable information on the
included concepts. PRO item library developers may wish to con-
sider how registered individuals may be able to easily access
such a list for publication if not already available.

In conclusion, these findings highlight a need for additional
flexibility in PRO measurement within different research set-
tings, supported by PRO item libraries. However, as evidenced in
the current literature, it is important that methodological guide-
lines and a rigorous framework for reporting are developed to
increase transparency, reduce inconsistencies, and promote best
practices when it comes to item library usage. Findings identified
in this review will be addressed in a Delphi survey aimed at
developing international guidelines to support PRO item library
implementation in clinical trials and practice.
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