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PROGRAM DESCRIPTION: Although tinnitus is a
comman condition, affecting almost 15% of the
population, and despite numerous research advances in
tecentiyedrs; tinnitus remains a scientific enigma and is
still difficult to treat in daily clinical practice. Tinnitus is
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Introduction

¥ Aglobal rise in sensorineural hearing loss
(SNHL), highlights the need for better screening
and intervention.

.

+ This study employs a genotype-first approach
to resolve previous inconsistencles and test the
hypothesis that p.V37! carriers (especiafly
males) show earlier, hlgh frequency SNHL,

Aim of this study was to gstablish p.viZiasa
clinlcally actionable blomarker for progressive
SNHL in adults.

Methods

Study Design and Setting

This genotype-first case-control study, embedded
within the Taiwan Precision Medicine
Initiative{TPMI) biobank (32,728 Taiwanese
participants), recalled 96 GIB2 p.V371 homozygous
carriers and 95 non-carrier controls between
November 2022 and July 2024 at Taichung Veterans
General Hospital. All participants underwent
audiological and clinical evaluations to assess the
vatiant's effect. (Figure 1)

Inclusion Criteria

Cases were homozygous for the GIB2 p.V37I
varlant and free of other hearing-loss mutations.
Controls were selected from the same cohort
lacked relevant genotypes.

Exclusion Criteria
Excluded subjects with other hearing-related gene
variants, ear trauma, or ototoxic exposures.

Clinical and Demographic Data

Participants underwent standardized interviews
and physical exams to coliect data on
demographics, lifestyle, noise exposure, medical
history, and physical measurements.

Audiometric Assessment

Audiologists performed standardized pure-tone
audiometry. Consistent with World Health
Organization (WHO} recommendations, abnormal
hearing was defined as >20 dB HL or greater at any
measured frequency.

Chinese-Mandarin version of the Tinnitus
Handicap Inventory (THI-CM)

Tinnitus severity was measured using the THI-CM.
Significant tinnitus was THI score >18.

Statistical Analysis
Chi-square/Fisher's, t/Mann-Whitney U tests, and
multivariable logistic regression were used; p<0.05
defined significance. Analyses used SPSS and R.

| Demosaphics Madical tiory Ausialogcal Exam Tiritus questiannaie |

Figure 1. Research flawchart

Result

Baseline Characteristics Differ by GIB2 p.v371
Genotype

GJB2 p.V37i carriers, compared to non-carrlers, were
older and had a lower proportion of females. They also
had significantly higher weight, BMI, blood pressure,
and a greater prevalence of cardiometabolic
comorbiditie: smokmg, and noise exposure. (Table 1)

Agend fist sudisgrim, mesdSH . 53 38136

Bender, (5} : : <0cos |
e SR6IW  PERSE) 1IN :
Bedy weight (45, maseiSD BEIS Sy 8451122 apy
Bt (/21 mesnzsn 28241 253143 23445 weor
Syitokicblocd protsure fmm Mgl 12094330 iR 1334 et
Duazidic oo peensure. Ts0m9t Yeriad T5Eay exz
Cematbidy, n i1 :
Hypericasion 2pais) RSN (279 W0y
Diabetes Wiites BiETH 0K1N Ly 0001
Hoyperipidera A20220%)  354383%) 7(7axy <acor
Babavior, n (%) ;
Smoket WG 2@ 1Y 0.0}
Heise, 6 [%}

fable 1. Baseline Demographics and Clinical Characteristies

Tinnitus Severity and Cochleovestibular Symptoms In
GIB2Z Carrlers

GIB2 carriers had significantly higher PTA thresholds
{34 dB) and abnormal hearing {>80%) than controls.
GIB2 p.V37i carriers had a higher burden of tinnitus,
with elevated THI-CM scores and greater prevalence
of clinically significant tinnitus. They also showed
significant bifateral high-frequency hearing loss, and
higher rates of self-reported symptoms. {Table 2)

HCHE rreant s 63152 fo3ss 2270 001
THECA Abnaemal, 0 (%) 2{13% {0775 5183% [0
Pure-toremtrage, meaniso - - 1
Bight ear 27BL 3290 11153 <0001
o teftesr 23132 3364437 108557 <0001 :
Heating loss, {5} :

Rightesr 91i508%)  BL(BAS%)  16(IGRR) <000

Leftesr B{HBTH]  TIEOBH 16{155%)  <0O00F |
Bieaursihexiogimgaitment(®), 571261 1101277 225378 <0001
meanEh i

wuemﬁwirummmm :
Bightear (%) 351269 1362280 209180 <0001

teftpar (%} A28 128281 213HR6 <000t
Se¥reporedsymptoms :
Hearngloss, o (%) 63133 0%} «D.00%
Oziiness (%t B 8001

_ Tinnitus,n 5} 2%

Table 2. Tinnitus Handicap, Hearing Impairment, and Sy

Audiometric Thresholds Stratified by Age and Sex
Audrometnc thresholds progress increased with age,
especially in males and at high frequencies. While
univariate analysis showed GJB2 p.V37! carrier status
was associated with abnormal THI-CM scores, this
assoclation was not significant in multivariate analysis.
(Figure 2)
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Figure 2. Audiometric Threshold by Age , Sex and Ear

Risk Factors for Abnormal Hearing Thresholds
GJB2 homozygosity {OR = 6.52; 95% Cl: 2.52-16.86;
p<0.001) and age(OR 1.05; p =0.014) were
independent risk factors for abnormal hearing.

Discussion

¢ This genotype-first study shows that GIB2 p.v37i
homozygosity is significantly linked to progressive
high-frequency hearing loss, tinnitus, and vestibular
issues in East Asian adults.

This evidence challenges the view of the varlant as
minlmally penetrant and supports its reclassification
as a clinically actionable, likely pathogenic marker.
The findings underscore the importance of
Integrating genetic screening with perceptual and
physiological assessments for personalized care.

-

-

Umitahons

ectional design and reliance on self-reported
it the ability to draw causal infere es

ty focus restricts the general
findings to other populations.

Conclusion

+ GIB2 p.v371 homozygosity confers a substantial risk
of progresslve multidimensional adult-onset auditory
dysfunction.

These findings challenge prior benign or hypomorphic
variant status.

lmplementatlon of targeted genomic screening and
perceptual assessment is recommended for earlier
detection and individualized intervention.

Validation in diverse and longitudinal cohorts is

inelad
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