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ABSTRACT

DISCUSSION

This meta-analysis represents the first attempt to summarize the overall
prevalence of cognitive-related cancer-related impairment (CRCI) among lung
cancer survivors. The result indicates the prevalence of CRCI in lung cancer
survivors was 26%, which is similar to breast cancer survivors (around 15—
25%).

INTRODUCTION RESULTS

Purpose

Cancer-related cognitive impairment
(CRCI) is a significant risk factor
influencing the quality of life in lung
cancer survivors. No absolute assessment
tool has been confirmed to assess CRCI in
lung cancer survivors. This review was
undertaken to pool the overall prevalence
of CRCI and to summarize the
assessment tools in assessing CRCI
among lung cancer survivors.

There are insufficient research on cognitive changes among lung cancer
surviving patients, cancer-related cognitive impairment (CRCI) remains a
crucial missing piece of the puzzle that requires further investigation.

The prevalence of cancer-related cognitive impairment varied widely across the included
studies, ranging from 6 to 84.4%. Figure 2 displays the forest plot, which presents the pooled
prevalence estimates of the included studies.

Our meta-regression analysis has shown that region (p = 0.013) was a factor associated with

Ul Seglloe: WEte € SRS Uil Sl e IS aess) ek ey 2y s the heterogeneity. Figure 3 presents the bubble plot for the heterogeneity factor.

progression of the disease itself but also by the treatments administered to
combat it. And survivors are not fully aware of the cognitive functioning
decline caused by the cancer treatments; clinical recognition and
psychoeducation about CRCI are likely the most crucial aspect of its
management.

Of 12 studies involving 1934 lung cancer survivors, 33.3% reported that CRCI
was assessed by neuropsychological tests using the ICCTF criteria, 25%
applied the MMSE, and 8.3% reported the application of the SPMSQ.

The result of the leave-one-out analysis shows that omitting study by Bartels et al. (2021)
causes the overall prevalence of CRCI to decrease by 23%, while the overall prevalence of
12 studies was 26% (Figure 4). The analysis did not show any evidence of small-study
effects (Egger’s test: p = 0.9191).
As for the subjective assessments measuring perceived cognitive impairment
for CRCI, three studies applied subjective assessments including CogPCl
subscale and EORTC QLQ-C30 cognitive function subscale.

Methods

PubMed, Cochrane Library, Embase,
CINAHL, and CNKI were searched to
retrieve articles reported CRCI
prevalence. Summary prevalence
estimates were pooled using a random
effects model, along with corresponding
95% prediction intervals (PIs). The

Various risk factors have been identified for CRCI, including advanced age,
lower levels of cognitive functioning prior to undergoing cancer treatments
such as chemotherapy, surgery, radiation therapy, and combined therapy,
cancer-related symptoms, and physical inactivity.

Identification of studies via databases

Records identified from: 151
PubMed (n = 68)
Coch Library (n=18)
EMBASE (n = 35)
CINAHL (n = 40)
CNKI (n = 20)

Records removed befor
Duplicate records r

Identification

Further, in the subgroup analysis, we pooled the subgroup prevalence
according to region (Asia/Europe/North America) and types of assessment
(objective/subjective). Studies conducted in Asia (15%) shows lower
prevalence of CRCI than in Europe (33%) and North America (44%).

Records excluded:

Title and abstract reviewed Did not report cognitive function

The aim of this review is to pool the overall prevalence of CRCI and to
Freeman-Tukey double arcsine summarize the assessment tools in assessing CRCI among lung cancer

transformation of proportions was SUrvivaors. oo s ol -
incorporated in the analysis. o o)
Additionally, subgroup analysis, meta-
regression, and leave-one-out analysis
were performed.

(n=136) (=113

Figure 3(A). Bubble plot for region to display the result of meta-regression. Note. Region
was found to be a significant factor contributing to heterogeneity (p = 0.017). CRCI,
cancer-related cognitive impairment

The meta-regression analysis revealed that the study region was a source of
heterogeneity in this meta-analysis.

Figure 3(B). Leave-one-out analysis to identify the outlier and its impact. Note. Omitting
study by Bartels et al. (2021) causes the overall prevalence of CRCI to decrease by 23%
(overall prevalence of 12 studies was 26%). CRCI, cancer-related cognitive impairment

METHODS AND MATERIALS CONCLUSIONS

Table 1. Summary of cognitive function assessment in lung cancer survivors

Results
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methodological quality. Four studies
(33.3%) utilized the International
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The analysis also highlighted the significant impact of study region on the
observed heterogeneity. There is a need for evidence-based interventions
and policies that focus on preventing and reducing the prevalence of CRCI.

Working memory
Europe
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Allention
Executive function

Processing speed and

Test of 6, = 6 Q(3) = 68.25, p = 0.00 visual attention

prevalence rate of CRCI was found to be SEARCH METHODS: The search for relevant studies encompassed five
electronic databases, namely PubMed, Cochrane Library, Embase, CINAHL,
and CNKI, from their inception until May 2023.

26% (95% PI, 16—37%), I = 95.97%. The
region in which the studies were
conducted was identified as a significant
factor contributing to this heterogeneity
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Verbal and visual
reasoning
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effects was found (Egger’s test: p =
0.9191).

Conclusion

This review provides an overview of CRCI
prevalence and assessment tools in lung
cancer survivors. The findings can serve
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impairment, and (3) focusing on lung cancer survivors.

SYNTHESIS: a random effects model was employed to pool the summary
prevalence estimates, presented in percentages (%), along with their
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Figure 2. The forest plot of the overall pooled prevalence and study
conducted in Asia, Europe, and North America reported estimates
of cancer-related cognitive impairment from a random effects model

SPMSQ

O a
Information

erceived cognitive

impairment

hings like reading

on state of the art, detection, and management strategies in cancer survivors. Ann Oncol 30(12):1925-1940

38 Fleming B, Edison P, Kenny L (2023) Cognitive impairment after cancer treatment: mechanisms, clinical characterization, and management. BMJ
380:e071726

4. Jassem J, Penrod J, Goren A, Gilloteau I, Penrod JR (2015) Caring for relatives with lung cancer in Europe: an evaluation of caregivers’
experience. Qual Life Res 24(12):2843-2852

Bai L, Yu E (2021) A narrative review of risk factors and interventions for cancer-related cognitive impairment. Ann Transl Med 9(1):72

Mackenzie L, Marshall K (2021) Effective non-pharmacological interventions for cancer related cognitive impairment in adults (excluding central
nervous system or head and neck cancer): systematic review and meta-analysis. Eur J Phys Rehabil Med 58(2):258

i icti i i I a newspaper or watching telev ntion) 7. chaffrath N, Oberste M, Zimmer P (2017) Effects of exercise interventions an sical activity behavior on cancer-related cognitive impairments:
: ) : : corresponding 95% prediction intervals (Pls) and confidence intervals (CIs). paper or waiching Schaffrath N, Ob (2017) Effects of d physical activity beh lated cog p
as epidemiological evidence to enhance : ) ) Have you had difficulty remembering things? (Memory) an update. Curr Opin Support Palliat Care 11(1):52-59
Clinicians’ and researchers’ SUbgroup anaIySIS’ meta- regreSS|On, and Ieave-one-OUt analySIS were aISO Abbreviations. COW A, Controlled Oral Word Association; HVLT-R, Hopkins Verbal Learning Test-Revised; 8. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, Shamseer L, Tetzlaff JM, Akl EA, Brennan SE, Chou R, Glanville J,
d d . f 1 d . d p erforme d CANTAB, Cambridge Neuropsychological Test Automated Battery; WAIS-R, Wechsler Adult Intelligence Grimshaw JM et al (2021) The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. Bmj 372:n71
" Scale-Revised; TMT, Trail Making Test; MMSE, Mini-Mental State Examination; CogPCI, Perceived . . - . . .
un erstan lng OI ear y eteCtlon dan Cognitive Impairments subscale; SPMSQ, Short Portable Mental State Questionnaire; FACT-Cog, Functional 9. Stroup DF, Berlin JA, Morton SC, Olkin I, Williamson GD, Rennie D, Moher D, Becker BJ, Sipe TA, Thacker SB (2000) Meta-analysis of

assessment.

Assessment of Cancer Therapy; EORTC QLQ-C30, European Organization for the Research and Treatment of
Cancer Quality of Life Questionnaire,

Funding: This work was supported by the Health and Medical Research Fund, Hong Kong Government SAR (Grant Number 20211931).

observational studies in epidemiology: a proposal for reporting. Meta-analysis Of Observational Studies in Epidemiology (MOOSE) group. Jama
283(15):2008-2012

10. Nyaga VN, Arbyn M, Aerts M (2014) Metaprop: a Stata command to perform meta-analysis of binomial data. Arch Public Health 72(1):39



