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Dear Editor,

At present, the research on the treatment of glioma has achieved
substantial progress. A meta-analysis comparing subtotal resection
with gross total resection conducted by Wei Hua and his colleagues
at the Int | Surg found the superior efficacy of GTR on survivall'l,
However, the etiologic study on glioma and its subtypes is limited.
In addition, the relationship between phone use and glioma risk
remains inconclusive. Some studies supported that the glioma risk
was increased by mobile phone!, while no associations have been
reported!®!. Thus, if phone use as a potential risk factor is causally
associated with glioma still needs further investigation.

Theoretically, findings from randomized controlled trials (RCTs)
provide the highest level of evidence for establishing a causal rela-
tionship between the length of phone use and glioma risk.
However, conducting an RCT to clarify this causal association is
not feasible. Mendelian randomization (MR) is an epidemiological
method that utilizes genetic variants to investigate causal relation-
ships between exposures and glioma. This method is widely
employed for making causal inferences, as it helps mitigate con-
founding factors and reverse causal biases often associated with
small sample sizes and cross-sectional designs'*. Here, this two-
sample MR study aims to uncover a potential association between
the length of phone use and glioma risk using the summary statistics
of genome-wide association study (GWAS).

Summary statistics of length of phone use were obtained from
UK Biobank in which 456 972 individuals were included
(Supplementary Table S1, Supplemental Digital Content 1, http:/
links.lww.com/JS9/C581). The summary-level glioma datasets
were sourced from a recent meta-analysis involving eight glioma
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HIGHLIGHTS

e Causal relationship between phone use and glioma risk
remains inconclusive.

e We explore a Mendelian randomization analysis about the
genetic relationship between the length of phone use and
glioma and its subtype development.

e The length of phone use might increase the risk of overall
glioma and low-grade glioma.

GWAS!, This encompassed a cohort of 12 488 cases and 18 169
controls (Supplementary Table S2, Supplemental Digital Content
1, http:/links.lww.com/JS9/C581). The classification of gliomas
was based on malignancy grade, distinguishing between pilocytic
astrocytoma WHO grade I, diffuse ‘low-grade’ glioma (WHO
grade II), anaplastic glioma (WHO grade III), and GBM (WHO
grade IV). Further categorization included low-grade glioma
(LGG, non-GBM, N=5820) and GBM (N=6183). All partici-
pants were European. To qualify as valid instrumental variables,
genetic variants must meet three assumptions: (1) IVs are sig-
nificantly associated with exposure; (2) IVs are not related to any
confounders of the exposure-outcome association; and (3) IVs
affect the outcome only via the exposure. To satisfy these
assumptions, the genetic instruments for exposure were included at
a genome-wide significance level (P < 5x10®). On the European
population as a reference, a clumping window (10 000 kb) and an
r*<0.001 are used to select the SNPs. The strength of the MR
analysis was assessed using the F-statistics = (Bets/Se). SNPs with
F-statistics less than 10 were excluded. We also used the
PhenoScanner V2 (http://www.phenoscanner.medschl.cam.ac.uk/)
to remove the confoundering SNP (Supplementary Table S3,
Supplemental Digital Content 1, http:/links.lww.com/JS9/C581).
Then, six methods were applied to investigate the effects of
exposure on glioma, including inverse variance weighted (IVW),
maximum likelihood (ML), Weighted median, MR-Egger,
Pleiotropy residual sum, and outlier (MR-PRESSO), and robust
adjusted profile score (MR.RAPS). The random-effects TVW
method was applied as the primary method. In addition,
Bonferroni correction with a threshold P-value of 0.0166 (0.05/3)
was implemented. Cochran’s Q test was employed to assess the
heterogeneity. MR-Egger and MR-PRESSO global tests were
applied to identify potential horizontal pleiotropy. The strength of
the SNPs was evaluated using F-statistics, with a value greater than
10 indicating potential bias. Additionally, we implemented Steiger
filtering to verify the directionality of the associations. All statistical
analyses were performed using R version 4.3.0 (R Foundation for
Statistical Computing).

In this two-sample MR, all the F-statistics exceed 10. The genetic
variants were displayed in Supplementary Table S4 (Supplemental
Digital Content 1, http:/links.Iww.com/]S9/C581). The length of
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Exposure  Methods OR(95%Cl) P-value
Glioma Ivw 1.73(1.19,2.51) —— 0.0037
MR-Egger 1.13(0.15,8.21) 0.9049
WM 1.60(0.87,2.94) +—— 0.1233
ML 1.76(1.14,2.69) —— 0.0094
RAPS 1.67(1.07,2.61) —e— 0.0217
LGG VW 2.81(1.84,4.30) — 1.73E-06
MR-Egger 3.47(0.25,6.78) 3.57E-01
WM 3.10(1.43,6.75) —_— 4.19E-03
ML 2.89(1.64,5.06) —— 2.11E-04
RAPS 2.85(1.59,5.09) —_— 4.05E-04
GBM Ivw 1.22(0.78,1.92) ~o— 0.3763
MR-Egger 1.16(0.10,3.14) ——e—«— 0.9041
WM 1.15(0.57,2.31) —fo— 0.6960
ML 1.23(0.73,2.07)  Jo— 0.4283
RAPS 1.23(0.71,2.11) —— 0.4509

Figure 1. The MR results of the caushl associafign.dpetween léngth of phone
use and glioma and its subtypes. GBM, glioblastoma; IVW, inverse variance
weighted; LGG, low-grade glioma; ML, maximum likelihood; MR, Mendelian
randomization; OR, odds ratio; RAPS, robust adjusted profile score; WM,
weighted median.

phone use had causal effects on glioma. Significant risk for glioma
and LGG has been increased by long phone use (glioma,
OR=1.73, 95% CI=1.19-2.51, P=0.0037; LGG, OR=2.81,
95% CI=1.84-4.30, P=1.73e-06, Fig. 1). No causal effects on
GBM were detected (P =0.3763). Other methods supported effect
sizes and direction. No heterogeneity and pleiotropy were identified
by Cochran’s Q test and global test (All P> 0.05, Supplementary
Table S5, Supplemental Digital Content 1, http:/links.lww.com/
JS9/C581). Steiger filtering confirmed directionality.

Several limitations are acknowledged. Firstly, the reliance on
summary-level data from individuals of European ancestry may
restrict the generalizability of the findings to other populations.
Secondly, the inability to access individual-level genetic data
limits the exploration of the relationship at a more granular level.
Lastly, the absence of GWAS datasets that incorporate molecular
subtyping for glioma precludes the investigation of their causal
relationship. Future endeavors are required in multiancestry,
molecular subtyping, and individual-level relationship to validate
and expand he current findings.
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