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Abstract

Background The precise assessment of immune-related adverse events (irAEs)
in cancer patients through patient-reported outcomes (PROs) facilitates early
identification of irAEs and timely development and implementation of targeted
interventions, ensuring continuous treatment and favorable prognosis. Cur-
rently, commonly used patient-reported outcome measures (PROMs) for cancer
immunotherapy are primarily generic instruments with poor content validity,
failing to capture nearly 30% of common irAEs. Disease-specific PROMs have
heterogeneous items, lack unified standards, and have not undergone system-
atic evaluation of measurement properties, making it difficult to select optimal
assessment tools.

Objective To evaluate the measurement properties of PROMs for cancer im-
munotherapy and provide an evidence-based basis for healthcare professionals
to accurately assess irAEs and quality of life in cancer patients.

Methods According to the Consensus-based Standards for the selection of health
Measurement Instruments (COSMIN) guideline requirements, we searched
CNKI, Wanfang Data Knowledge Service Platform, SinoMed, PubMed, Em-
base, CINAHL, and ProQuest databases from inception to December 31, 2024,
including studies that evaluated at least one measurement property of PROMs
for cancer immunotherapy. Literature screening and data extraction were
independently conducted by two researchers. Quality assessment was per-
formed using the Chinese version of the COSMIN risk of bias checklist and the
COSMIN content validity rating system. Finally, the modified Grading of Rec-
ommendations Assessment, Development and Evaluation (GRADE) approach
for quantitative systematic reviews was used to formulate recommendation
grades and recommendations for the measurement instruments.
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Results A total of 9 studies were included, involving nine immunotherapy
PROMs: Functional Assessment of Cancer Therapy-Immune Checkpoint
Inhibitor Module (FACT-ICM), Chinese version of FACT-ICM (C-FACT-
ICM), Patient-Reported Outcome Measure for Financial Toxicity (PROFFIT),
Patient-Reported Outcomes version of the Common Terminology Criteria for
Adverse Events (PRO-CTCAE) lung cancer subscale, MD Anderson Symptom
Inventory-Immunotherapy Early Phase Trial (MDASI-Immunotherapy EPT),
Chinese version of MDASI-Immunotherapy EPT, PRO-CTCAE subset for lung
cancer immunotherapy, Cancer Immunotherapy Patient Symptom Self-Report
Scale, and Lung Cancer Patient Immune-Related Adverse Event Self-Report
Symptom Scale. None reported cross-cultural validity, measurement error,
or responsiveness. Regarding content validity, FACT-ICM and PROFFIT
were rated as “adequate,” while all other scales were “uncertain.” Regarding
internal consistency, FACT-ICM was not validated, and PROFFIT was rated
as “inadequate.” All scales failed to meet the criterion of having high-quality
evidence that any measurement property was “inadequate (-),” resulting in
Grade B recommendation for all nine tools.

Conclusion C-FACT-ICM can be tentatively recommended (Grade B recommen-
dation level). Future studies should use this scale to measure patient-reported
outcomes across various cancer immunotherapy populations to enhance its clin-
ical applicability and utility. Overall, the methodological quality of studies on
PROMs for cancer immunotherapy and the measurement properties of these
tools require further validation and improvement.

Full Text

Systematic Review of Patient-Reported Outcome Measures
for Cancer Immunotherapy Based on the COSMIN Guide-
lines

**SU Zhenzhen!, WANG Yixuan?, ZHANG Liyan'*, LIAN Xuemin®, LIU
Danz**

Key Laboratory of Carcinogenesis and Translational Research (Ministry of Ed-
ucation)/Department of Gastrointestinal Oncology, Peking University Cancer
Hospital & Institute, Beijing 100142, China

2Peking University School of Nursing, Beijing 100191, China

3Department of Health and Medical Care, Tianjin Medical University General
Hospital, Tianjin 300052, China

Corresponding author: ZHANG Liyan, Chief Superintendent Nurse; FE-mail:
2054920@bjmu.edu.cn

chinarxiv.org/items/chinaxiv-202509.00040 Machine Translation


https://chinarxiv.org/items/chinaxiv-202509.00040

ChinaRxiv [$X]

Abstract

Background: Accurate assessment of immune-related adverse events (irAEs)
in cancer patients through patient-reported outcomes facilitates early identifica-
tion of irAEs and enables timely development and implementation of targeted
intervention measures, which are essential for ensuring continued treatment and
favorable prognosis. Currently, commonly used patient-reported outcome mea-
sures (PROMS) for tumor immunotherapy are mainly universal scales with poor
content validity. Nearly 30% of common irAEs cannot be measured, and spe-
cific PROMs items vary, with no unified standards. There is also a lack of
systematic evaluation of measurement performance, making it impossible to se-
lect the best assessment tool. Objective: To evaluate the psychometric proper-
ties of PROMs for cancer immunotherapy, providing evidence-based support for
healthcare professionals to accurately assess immune-related adverse events and
quality of life in cancer patients. Methods: According to the Consensus-Based
Standards for the Selection of Health Measurement Tools (COSMIN) guide-
lines, we searched the following databases: CNKI, Wanfang Data, SinoMed,
PubMed, Embase, CINAHL, and ProQuest. The search period was from the
establishment of the databases to December 31, 2024. Studies that included
at least one evaluation of the measurement properties of PROMs related to
tumor immunotherapy were included. Literature screening and data extrac-
tion were performed independently by two researchers. Quality assessment was
conducted using the Chinese version of the COSMIN bias risk assessment check-
list and the Chinese version of the COSMIN content validity scoring system.
Finally, the modified quantitative system for evaluating evidence grading was
used to form the recommended level and recommendation for the measurement
tool. Results: A total of 9 studies were included, covering the Functional As-
sessment of Cancer Therapy-immune Checkpoint Inhibitor Treatment Patient-
Specific Module (FACT-ICM), Chinese version of FACT-ICM (C-FACT-ICM),
patient-reported outcome measures for anti-economic toxicity, patient-reported
outcomes version of the common terminology criteria for adverse events (PRO-
CTCAE) lung cancer subscale, MD Anderson Symptom Inventory module spe-
cific to immunotherapy for early-phase trials (MDASI-Immunotherapy EPT),
Chinese version of MDASI-Immunotherapy EPT, lung cancer immunotherapy
PRO-CTCAE subset, cancer immunotherapy patient symptom self-report scale,
and lung cancer patient immune-related adverse event self-report symptom scale,
totaling 9 immunotherapy PROMs. None of these PROMs reported cross-
cultural validity, measurement error, or responsiveness. In terms of content
validity, FACT-ICM and PROFFIT were rated as “adequate,” while the remain-
ing scales were rated as “uncertain.” In terms of internal consistency, FACT-
ICM was not validated, and PROFFIT was rated as “inadequate.” None of
the scales met the criteria for “inadequate (-)” for any measurement attribute
based on high-level evidence. All nine tools were assigned a B-level recommen-
dation. Conclusion: The C-FACT-ICM can be temporarily recommended for
use (Grade B recommendation). In the future, this scale can be used to measure
patient-reported outcomes in various types of tumor immunotherapy to improve
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its clinical applicability and practicality. However, overall, the methodological
quality of tumor immunotherapy PROMs-related research and the measurement
properties of the tools still need to be further verified and improved.

Keywords: Cancer; Immunotherapy; Patient-reported outcome; Assessment
tools; Systematic review; Psychometrics; COSMIN

Introduction

In recent years, immunotherapy represented by immune checkpoint inhibitors
(ICIs) has become a first-line treatment for multiple malignant tumors [1]. How-
ever, while exerting anti-tumor effects, ICIs may disrupt the normal immune
tolerance balance in various organ systems including skin, colon, and lung, lead-
ing to immune-related adverse events (irAEs). The incidence of irAEs can be
as high as 96%, with severe irAEs occurring in up to 55% of patients [2]. irAEs
can occur throughout the entire treatment process and, when severe, can cause
significant declines in organ function and quality of life, even becoming life-
threatening [3]. Patient-reported outcome (PRO) refers to patients’ subjective
perceptions of their physical, psychological, social, and functional well-being, as
well as overall health status, not constrained by objective differences such as lab-
oratory reports or subjective judgments of healthcare providers, serving as an
important indicator for measuring patients’ experiences with irAEs and overall
health status [4]. Therefore, evaluating PRO indicators for cancer patients un-
dergoing immunotherapy is crucial in clinical efficacy assessments and drug trial
reports [5], as it enables precise evaluation of irAEs following immunotherapy,
facilitates early identification of irAEs in cancer patients, and supports timely
development and implementation of targeted interventions, ensuring continued
treatment and favorable prognosis [6].

Currently, patient-reported outcome measures (PROMSs) commonly used for
cancer immunotherapy are primarily generic scales with poor content validity,
failing to measure nearly 30% of common irAEs [7] and unable to distinguish
quality of life among cancer immunotherapy patients with different survival
benefits [8]. At present, research on specific PROMs for cancer immunotherapy
is in its infancy, with varying items and no unified standards, and lacks sys-
tematic evaluation of measurement properties. The Consensus-based Standards
for the Selection of Health Measurement Instruments (COSMIN) guideline is a
tool that helps researchers select high-quality measurement instruments by eval-
uating the methodological quality and measurement properties of PROMs [9].
This study evaluates PROMSs for cancer immunotherapy based on the COSMIN
guideline to identify high-quality instruments and provide evidence-based sup-
port for accurately and effectively assessing irAEs and quality of life in cancer
patients.
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1. Materials and Methods

This study followed the 2024 version of the reporting guideline for systematic
reviews of outcome measurement instruments (PRISMA-COSMIN) to report
the measurement properties of the tools [10]. The study was registered in the
PROSPERO database (registration number: CRD42023458328).

1.1 Search Strategy Following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) principles, we conducted searches using
a combination of subject headings and free-text terms in CNKI, Wanfang Data,
SinoMed, PubMed, Embase, CINAHL, and ProQuest databases from inception
to December 31, 2024. We also manually searched the reference lists of included
studies. English search terms included “immunotherapy,” “patient reported
outcome measures,” “index,” and “development.” Chinese search terms included
“Ggarr” (immunotherapy), “B&RELR" (patient-reported outcome), and “B8&”
(scale). The search strategy for PubMed is shown in Table 1 , which was adapted
from the methodological PubMed search filter developed by Terwee et al. [11]
for finding studies on measurement properties of measurement instruments.

1.2 Inclusion and Exclusion Criteria Inclusion criteria: (1) Study sub-
jects were adult cancer patients receiving ICIs; (2) Study content involved eval-
uation of at least one measurement property of PROMs for tumor immunother-
apy; (3) Chinese or English language publications.

Exclusion criteria: (1) Studies where PROMs were used only as outcome
measures or as validity criteria for other PROMs; (2) Reviews, commentaries,
case reports, conference abstracts, and other non-primary research formats; (3)
Studies where full text was unavailable or duplicate publications.

1.3 Literature Screening and Data Extraction Literature screening and
data extraction were performed independently by two researchers who had re-
ceived systematic training in evidence-based practice and COSMIN methodol-
ogy, using a pre-designed data extraction form with cross-checking to ensure ac-
curacy and completeness. Any disagreements were resolved through discussion
or by a third researcher when necessary. Data extracted from the final included
studies comprised: first author, publication year, country, sample size; PROMs
name, study population, recall period, dimensions/number of items, language
version; and measurement properties evaluated (content validity, structural va-
lidity, internal consistency, etc.).

1.4 Evaluation Methods

1.4.1 Evaluation Procedure According to the COSMIN guideline [12],
literature quality evaluation was performed independently by two trained
researchers, including methodological quality assessment and measurement
property evaluation, with cross-checking and disagreement resolution through
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discussion or third-party adjudication when necessary. First, the methodolog-
ical quality of included studies was evaluated using the Chinese version of
the COSMIN Risk of Bias checklist [13]. Then, the Chinese version of the
COSMIN content validity scoring system [14] and the updated criteria for good
measurement properties provided by COSMIN [12] were used to evaluate the
measurement properties of PROMs, ensuring accuracy and consistency. Finally,
evidence was synthesized and the quality of evidence was evaluated using the
modified quantitative system for evidence grading [15] to form recommendation
levels and recommendations for the measurement tools.

1.4.2 Evaluation Tools The evaluation comprised three components:
methodological quality assessment, measurement property evaluation, and
evidence grading assessment.

(1) Methodological quality assessment: The Chinese version of the COS-
MIN Risk of Bias checklist [13] was used to evaluate the methodological quality
of included studies, covering 10 modules: PROMs development, content valid-
ity, structural validity, internal consistency, cross-cultural validity, reliability,
measurement error, criterion validity, hypothesis testing, and responsiveness.
Each measurement property module contains 3-35 items, with each item rated
as “very good (V),” “adequate (A),” “doubtful (D),” “inadequate (I),” or “not
applicable.” According to the lowest score principle, the lowest rating among
items represents the methodological quality rating for that measurement prop-
erty. Items rated as “not applicable” were excluded from this principle.

(2) Measurement property evaluation: The Chinese version of the COS-
MIN content validity scoring system [14] was used to evaluate the measurement
quality of PROMs content validity, including three aspects: relevance, com-
prehensiveness, and comprehensibility. The Chinese version of the updated
criteria for good measurement properties provided by COSMIN [12] was used
to evaluate other measurement properties of PROMs, including structural va-
lidity, internal comnsistency, reliability, measurement error, hypothesis testing,
cross-cultural validity, criterion validity, and responsiveness. All measurement
property ratings included “adequate (+),” “inadequate (-),” and “uncertain
(7).” If a measurement property received inexplicable inconsistent ratings across
studies, the overall rating for that property was “inconsistent (4).”

(3) Evidence grading assessment: The modified quantitative system for ev-
idence grading [15] was used to evaluate the quality of evidence, including four
factors: risk of bias, inconsistency, imprecision, and indirectness. Recommenda-
tion levels included “high,” “moderate,” “low,” and “very low.” The evaluation
started by assuming “high” quality of evidence for each measurement property
of PROMs, then downgraded based on the four factors above. Final recommen-
dation levels were formed based on the overall rating of measurement properties
and quality of evidence. Grade A indicates recommended use, where PROMs
have “adequate (4)” content validity and at least low-level evidence supporting
“adequate (4)” internal consistency. Grade B indicates potential for application,
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suggesting further research is needed to validate quality, for PROMs that do
not meet Grade A or C criteria. Grade C indicates not recommended, where
high-level evidence proves any measurement property of the scale is “inadequate

(-).”

2. Results

2.1 Literature Screening Results The initial search retrieved 2,280 arti-
cles: CNKI (n=31), Wanfang (n=0), SinoMed (n=3), PubMed (n=1,512), Em-
base (n=688), CINAHL (n=2), and ProQuest (n=44). Three additional articles
were identified from reference lists. After removing duplicates, 1,569 articles re-
mained. Following application of inclusion and exclusion criteria, 9 articles
[16-24] were ultimately included. The literature screening flowchart is shown in
Figure 1 [Figure 1: see original paper].

2.2 Basic Characteristics of Included Literature and Tools Among
the 9 included studies, 7 [16,18-20,22-24] involved development and psycho-
metric testing of immunotherapy PROMs, while 2 [17,21] were cross-cultural
adaptation and validation studies. Considering that different language ver-
sions of scales differ in item content, adapted scales were treated as separate
assessment tools. Therefore, a total of 9 immunotherapy PROMs were evalu-
ated: Functional Assessment of Cancer Therapy-Immune Checkpoint Modulator
(FACT-ICM), Chinese version of FACT-ICM (C-FACT-ICM), Patient-Reported
Outcome for Fighting Financial Toxicity (PROFFIT), Patient-Reported Out-
comes version of the Common Terminology Criteria for Adverse Events (PRO-
CTCAE) lung cancer subscale, MD Anderson Symptom Inventory Module Spe-
cific to Immunotherapy for Early-phase Trials (MDASI-Immunotherapy EPT),
Chinese version of MDASI-Immunotherapy EPT, lung cancer immunotherapy
PRO-CTCAE subset, Cancer Immunotherapy Patient Symptom Self-Report
Scale, and Self-Report Symptom Inventory of Immune-Related Adverse Events
in Patients with Lung Cancer (SRSI-irAEs-LC). The development period for
these scales ranged from 2020-2024, with item counts ranging from 8-116. Two
studies [18-19] included cancer patients receiving various treatments including
chemotherapy and immunotherapy, while the remaining 7 studies [16-17,20-24]
focused specifically on cancer immunotherapy patients. The basic characteris-
tics of included literature and PROMs are shown in Table 2 .

2.3 Evaluation of Measurement Properties and Methodological Qual-
ity of Included Tools None of the 9 included studies reported cross-cultural
validity, measurement error, or responsiveness. The methodological and mea-
surement property quality evaluations for other properties are detailed below.

2.3.1 Validity Evaluation: Including Content Validity, Structural Va-
lidity, and Criterion Validity 2.3.1.1 Content Validity: Three studies
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[16,18-19] consulted experts and target patients regarding relevance, comprehen-
siveness, and comprehensibility, and modified the measurement tools based on
evaluation results, receiving “very good” methodological quality ratings. Among
these, two tools [16,18] were rated as having “adequate” content validity, while
PRO-CTCAE-LC [19] was rated as “uncertain” due to failure to mention the re-
call period. Two studies [17,21] had insufficient comprehensiveness scoring: one
[17] conducted cognitive interviews with 10 patients regarding content relevance,
comprehensiveness, and comprehensibility, but only consulted 6 oncology ex-
perts about language appropriateness and content relevance/comprehensiveness;
the other [21] only surveyed 8 experts and 20 immunotherapy cancer patients us-
ing quantitative methods. Therefore, these two studies [17,21] received “doubt-
ful” methodological quality ratings for content validity, and their scales were
rated as “uncertain.” Four studies [20,22-24] did not clearly describe their con-
tent validity testing process in the text, receiving “inadequate” methodological
quality ratings and “uncertain” content validity ratings for their tools.

2.3.1.2 Structural Validity: Five studies [17-18,21,23-24] evaluated struc-
tural validity. Three studies [17,23-24] used classical test theory and confirma-
tory factor analysis (CFA) to test scale structure, with adequate sample sizes,
receiving “very good” methodological quality ratings. Two studies [17,24] re-
ported root-mean-square error of approximation (RMSEA) <0.06, resulting in
“adequate” structural validity ratings for their tools. Two studies [18,21] used
exploratory factor analysis (EFA) but did not report fit indices, receiving “ade-
quate” methodological quality ratings and “uncertain” structural validity ratings.

2.3.1.3 Criterion Validity: One study [24] reported criterion validity by cal-
culating correlations using commonly used assessment tools as criteria, receiving
an “inadequate” methodological quality rating but “adequate” criterion validity
rating for the PROM due to correlation coeflicients >0.7.

2.3.2 Reliability Evaluation: Including Internal Consistency and Test-
Retest Reliability 2.3.2.1 Internal Consistency: Six studies [17-18,20-
21,23-24] evaluated internal consistency (three studies [16,19,22] did not), all cal-
culating internal consistency for each unidimensional scale or subscale, receiving
“very good” methodological quality ratings. These six studies [17-18,20-21,23-24]
provided sufficient evidence that Cronbach’ s a > 0.7 for each unidimensional
scale or subscale, resulting in “adequate” internal consistency ratings.

2.3.2.2 Test-Retest Reliability: Three studies [17-18,24] reported test-retest
reliability. Two studies [17-18] calculated intraclass correlation coefficient (ICC)
values $ $0.7, but with time intervals of 3 weeks/21 days, exceeding the 2-week
requirement in COSMIN guidelines, resulting in “inadequate” methodological
quality ratings but “adequate” test-retest reliability ratings. One study [24]
calculated Pearson correlation coefficient without evidence supporting absence
of systematic change, but with a 1-week retest interval, receiving “inadequate”
methodological quality rating and “uncertain” test-retest reliability rating.
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2.3.3 Hypothesis Testing Three studies [17,21,24] evaluated hypothesis test-
ing for structural validity using convergent and discriminant validity in similar
populations, with >75% of results supporting hypotheses, receiving “very good”
methodological quality ratings and “adequate” hypothesis testing ratings.

2.4 Quality of Evidence and Recommendations for Included Tools
Regarding risk of bias, four studies [20,22-24] had “inadequate” methodolog-
ical quality for content validity, resulting in a 2-level downgrade for content
validity evidence quality; two studies [17,21] had “doubtful” methodological
quality, resulting in a 1-level downgrade; the remaining three studies [16,18-19]
had “very good” or “adequate” quality and were not downgraded. Five studies
[17-18,21,23-24] had “very good” or “adequate” structural validity and were not
downgraded. One study [24] had “inadequate” methodological quality for cri-
terion validity, resulting in a 2-level downgrade. Six studies [17-18,20-21,23-24]
had “very good” or “adequate” internal consistency and were not downgraded.
Three studies [17-18,24] had “inadequate” methodological quality for test-retest
reliability, resulting in a 2-level downgrade. Three studies [17,21,24] had “very
good” methodological quality for hypothesis testing and were not downgraded.
Regarding imprecision, three studies [16,19,22] only involved content validity,
while other studies had sample sizes >100 and were not downgraded. Regard-
ing indirectness, two studies [18,19] included patients receiving treatments other
than immunotherapy, resulting in a 1-level downgrade for these measurement
properties, while others were not downgraded. No inconsistent results were
reported for any measurement tool, so no downgrades were applied for inconsis-
tency.

In summary, according to COSMIN guidelines, content validity was “adequate”
for FACT-ICM and PROFFIT, and “uncertain”for other scales. For internal con-
sistency, FACT-ICM was not validated, and PROFFIT was rated “inadequate.”
None of the 9 tools [16-24] met the criteria for Grade A recommendation (ade-
quate content validity plus high-level evidence of adequate internal consistency).
Except for PROFFIT’ s internal consistency having moderate-level evidence of
being “inadequate,” no tools had any measurement property rated as “inade-
quate” with high-level evidence, so no Grade C recommendations were assigned.
All nine tools received Grade B recommendations. The quality of evidence and
recommendations for included tools are shown in Table 4 .

3. Discussion

This study systematically reviewed 9 articles on cancer immunotherapy PROMs
and evaluated their methodological quality and measurement properties accord-
ing to COSMIN requirements. The results revealed existing problems in current
research and related PROMs, with insufficiently detailed reporting and incom-
plete consideration of reliability and validity. This study summarizes these sys-
tematic review issues to provide references for future development or adaptation
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of cancer immunotherapy PROMs.

3.1 Methodological Quality of Cancer Immunotherapy PROMs Needs
Improvement The included studies had incomplete consideration of content
validity, with qualitative methods needing improvement. Content validity is
the most important measurement property of assessment tools [12]. According
to COSMIN guidelines, content validity must be evaluated from both patient
and expert perspectives regarding relevance, comprehensiveness, and compre-
hensibility. However, some included scales [17,19-20,23-24] did not comprehen-
sively consider content validity during development, mostly relying on expert
consultation or panel reviews with limited involvement of patients’ subjective
perspectives, affecting overall scale quality. Li et al. [25] and Zhou et al. [26]
reported similar findings in their evaluations of quality assessment tools for can-
cer palliative care and fatigue assessment tools for cancer patients, noting that
most scales primarily used expert consultation for content validity evaluation
with minimal patient involvement.

Additionally, two included studies [21-22] used only quantitative surveys without
qualitative research when developing scales, possibly due to time and resource
constraints. Some studies may have focused more on quantitative data collec-
tion and analysis, neglecting the importance of qualitative interviews. Zhang et
al. [27] similarly found that scales lacked qualitative methods in their evaluation
of fear of cancer recurrence scales. Qualitative interviews provide indispensable
in-depth information, helping researchers better understand patient experiences
and needs. For example, Yang et al. [28] conducted three rounds of cognitive
interviews with adult cancer patients when developing PRO measurement in-
formation system anxiety and depression scales for cancer patients, effectively
eliminating scale gaps and completing professional and comprehensible semantic
transformations to resolve target population understanding biases. Future devel-
opment of cancer immunotherapy PROMs should include cognitive interviews
with more than 7 patients by at least 2 experienced researchers to understand
target population perspectives and ensure harmony between scale items and
measured content or behaviors. Additionally, reporting should strictly follow
COSMIN guidelines and qualitative research reporting standards [29] to improve
comprehensiveness and standardization of patient-reported outcomes.

Criterion validity distinction was unclear in included studies, easily confused
with hypothesis testing. Criterion validity assesses the extent to which PROMs
results reflect a “gold standard” [26], but can be confused with hypothesis test-
ing. The main difference lies in the comparison tools used: hypothesis testing
examines correlations with other commonly used assessment tools or differences
between subgroups [30]. However, researchers failed to clearly distinguish these
methods in reporting, or did not adequately consider their differences during
study design. For example, Fan et al. [24] selected commonly used assessment
tools for correlation testing and provided hypotheses when developing SRSI-
irAEs-LC, but reported it as criterion validity, which does not comply with
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COSMIN guidelines. Future development of immunotherapy PROMs should
review relevant literature, particularly COSMIN guidelines, to ensure study de-
sign and reporting meet guideline requirements, with detailed descriptions of
methods and results for criterion validity and hypothesis testing, clearly identi-
fying comparison tools to avoid confusion. Additionally, for abbreviated scales,
COSMIN guidelines recommend using the original scale as a “gold standard” to
evaluate criterion validity.

Test-retest reliability reporting in included studies was unclear, with retest meth-
ods needing optimization. Test-retest reliability is a fundamental tool for mea-
suring indicator reliability and consistency [31]. COSMIN guidelines state that
test-retest reliability should be conducted under the same test conditions with
the same subjects, calculating ICC or Kappa values. However, not all included
results reported test-retest reliability, or the reported design was unclear, pos-
sibly because researchers focused more on other psychometric properties. Ad-
ditionally, three studies [17-18,24] violated COSMIN’ s 2-week interval require-
ment: two studies [17-18] used 3-week intervals, which are too long to guarantee
stability, while one [24] used a 1-week interval, which may cause memory inter-
ference and distorted reliability results. Similar findings were reported by Zhang
et al. [32] and Lu et al. [33] in their evaluations of resilience scales for cancer
patients and self-report outcome scales for liver cancer patients. Research shows
that changes in measurement context or overly long/short intervals reduce re-
liability [34]. Therefore, future psychometric testing of cancer immunotherapy
PROMs should improve test-retest reliability study design, set appropriate in-
tervals, and conduct retests in populations and contexts similar to the initial
measurement to ensure stable and reliable scale items.

3.2 Measurement Property Reporting for Cancer Immunotherapy
PROMs Is Incomplete, Requiring Further Validation Although two
assessment tools were cross-culturally adapted and validated from foreign work,
they did not evaluate or report cross-cultural validity, which may affect reliabil-
ity across cultural contexts. Future introduction of foreign cancer immunother-
apy PROMs should evaluate cross-cultural validity by examining differential
item functioning to ensure applicability and scientific validity.

Furthermore, none of the 9 included studies reported measurement error or re-
sponsiveness. Measurement error includes systematic and random error, rep-
resenting changes other than true changes in the construct being measured
[35]. According to COSMIN guidelines, measurement error for quantitative
data should be assessed by calculating standard error of measurement through
retesting, or by calculating limits of agreement and minimal detectable change;
for binary /multicategorical /ordinal data, percentage agreement is recommended
[36]. Responsiveness refers to a tool’ s ability to detect changes in the measured
construct over time, reflecting sensitivity to detect small changes and determin-
ing whether the tool can identify differences between subjects or within the same
subject across stages [35]. Currently, development and psychometric testing of
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cancer immunotherapy PROMs are still in early stages, and future research
should include evaluation of measurement error and responsiveness to enhance
scientific rigor.

For other measurement properties, three included studies [16,19,22] only re-
ported content validity without addressing structural validity or internal consis-
tency. Structural validity examines the degree to which scale structure aligns
with the target construct and is an important indicator for evaluating overall
scale structure [37], closely related to internal consistency evaluation results [14].
Content validity and internal consistency together determine measurement tool
quality ratings [15]. Therefore, tool development should simultaneously consider
internal consistency and structural validity, using exploratory or confirmatory
factor analysis for comprehensive evaluation. Gao et al. [38] used both EFA and
CFA in developing an exercise rehabilitation adherence scale for chronic heart
failure patients, retaining highly sensitive and representative items. Future de-
velopment of cancer immunotherapy PROMs can reference this approach, using
EFA to infer factor structure during initial development and CFA after adjust-
ment to ensure validity and reliability. Other measurement properties should
also be evaluated to ensure scientific and rigorous item selection.

3.3 C-FACT-ICM Can Be Temporarily Recommended, But Requires
Further Validation of Psychometric Properties In summary, this study
comprehensively evaluated the psychometric properties of existing cancer im-
munotherapy PROMs and methodological quality of related studies based on
COSMIN guidelines. The results show that C-FACT-ICM can be temporarily
recommended (Grade B recommendation). The 9 included tools assessed can-
cer immunotherapy PRO from multiple dimensions, covering rich measurement
perspectives. The lung cancer immunotherapy PRO-CTCAE subset [22] had
the most items and broadest coverage, but some items were redundant, mak-
ing completion cumbersome and time-consuming, and only content validity was
verified with “inadequate” methodological quality, limiting precision of evalu-
ation results. PRO-CTCAE-LC [19] had the fewest items and was simple to
operate, but included all cancer patients, potentially limiting applicability to
immunotherapy patients.

Based on evaluation of psychometric properties, methodological quality, and
evidence grading, all included scales received Grade B recommendations. For
content validity, although FACT-ICM [16] and PROFFIT [18] were rated “ad-
equate,” FACT-ICM [16] only validated content validity, while PROFFIT [18]
had “inadequate” internal consistency, requiring further investigation of result
stability and reliability. Other scales had “uncertain” content validity, indicating
need for improvement in content validity and internal consistency research. For
structural validity, only C-FACT-ICM [17] and SRSI-irAEs-LC [24] were rated
“adequate,” with others rated “doubtful” or “inadequate.” C-FACT-ICM [17]
received relatively comprehensive psychometric evaluation with moderate- to
high-quality evidence supporting content validity, structural validity, and inter-
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nal consistency. Developed by Meng et al. [17] in 2023 based on the FACT-ICM
[16] from Princess Margaret Cancer Centre, University of Toronto, C-FACT-
ICM includes two subscales (FACT-G and ICM) covering physical, emotional,
social /family, functional well-being, and immune checkpoint modulator-specific
modules, with 42 items total using a 5-point Likert scale (0-4), where higher
scores indicate better quality of life. It effectively evaluates various experiences
of cancer immunotherapy patients, though it has not yet been clinically applied.
Overall, C-FACT-ICM demonstrates good psychometric properties for evaluat-
ing physical, psychological, and social functioning and quality of life in cancer
immunotherapy patients and can be temporarily recommended, but it has not
reported cross-cultural validity, measurement error, or responsiveness, requir-
ing further supplementation. Its methodological quality and content validity
measurement properties also need improvement, and the tool requires further
clinical application to verify its usability and broad applicability.

This study has several limitations: (1) Only Chinese and English literature
were included; (2) Studies not using measurement properties specified in COS-
MIN guidelines were excluded; (3) Newly developed scales without reported
measurement properties were not included, potentially introducing bias. Future
research should include more studies evaluating measurement properties of can-
cer immunotherapy PROMs, use other assessment tools for scale evaluation, and
follow up on articles not reporting scale measurement properties or contact de-
velopers for information to improve comprehensiveness and representativeness.
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