Normal as a perspective

* Normal Hearing
» Hard of Hearing
* Deaf

Risk Factors for Hearing Loss

Before 28 Days of Age After 28 Days of Age

Family history

Parental concern about hearing,
speech or development

In utero infections

Persistent otits media with efusion
> than 3 months

Ear and other craniofacial anomalies

History of head trauma

Hyperbilirubinemia (Exchange
Transfusion)

History of bacterial meningitis

Birthweight <1500 gms

Diagnosis of disorders that can lead
to hearing loss

Apgar score <3 at 5 or <6 at 10 min

Diagnosis of syndromes associated
with hearing loss

Mechanical ventilation (>10 days)

Exposure to ototoxic drugs
(gentamicin)

Hearing Loss

More than 823 genetic disorders have been
reported to be associated with Hearing loss

More than 154 loci (gene regions) have been

molecularly linked to hearing loss

Gardner et al (2006): Simultaneous Multigene
Mutation Detection in Patients with Sensorineural
Hearing Loss — A novel diagnostic microarray — A
new approach for newborn screening follow up.
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Mitochondria

Mitochondria

Sperm does not have mitochondria

Ova have mitochondria

mtDNA is preserved through evolution

Mitochondrial inheritance is maternal
inheritance

Mutated miR-96 gene

14 April 2009. Chrissie Giles

Hearing loss
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Hearing loss

* SYNDROMIC: associated with malformations
of the external ear or other organs or with
other medical problems

* NON SYNDROMIC: not associated with
visible abnormalities or other medical
problems, but may be associated with
anomalies of the middle ear and/or inner ear
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Prelingual/Post lingual acquired
hearing loss

TORCH:

— Toxoplasmosis
— Rubella

— Cytomegalovirus
— Herpes
POSNATAL:

Neisseria meningitidis, Haemophilus
influenza and Streptococcus pneumonia
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Non syndromic hearing loss

» 70 % of hereditary hearing loss
» Organized by mode of inheritance
» Gene loci
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Gene Loci for Nonsyndromic
Deafness = DFN (DeaFNess)

- Dominant: DFNA
- Recessive: DFNB
- X-linked: DFN

The number that follows is the designation
reflecting the order of gene mapping
and/or discovery.
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DFNA
Locus Chromosomal Gene Onset . .
Name Locus Symbol Decade Audioprofile

DFNB (18 loci described)

Post Low frequency

DFNA1 5031 DIAPHL| .
lingual/1st progressive

Locus | Chromosomal Gene

1p35.1 GJB3 Post

DFNA2
1p34 KCNQ4 | lingual/2® | High frequency
13g11-q12 | GJB2 ! progressive
DFNA3 Prelingual
13q12 | GJB6 o
Post Flat/gently
DFNA4| 19913 | MYH14| 0% | 4o nsioping

Name Locus Symbol Onset Type
13q11-112 | GJB2
DFENB1 d Prelingual? Usually
13q12 GJB6 stable
DENB2| 11q135 | Myora Frefingual, |, oo ified
postlingual

DFNB3 17p11.2 | MYO15| Prelingual Stable

Post High frequency

DFENAS| 7p15 | DFNAS | jinguayss | progressive

SLC26A Prelingual, Stable,

DFNB4 7931 4 postlingual | progressive

19 loci have been described
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Connexin 26

19

Connexin 26 Gene Sequence
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Mitochondrial Nonsyndromic Hearing loss

Gene Mutation S_eve Penetrance
Symbol rity E——
961 (different
MTRNR| _Mmutations) Highly variable,
1 1494 C>T aminoglycoside induced

1555A>G | vayi

7445A>G | able

7472ins C . .
MTTS1 Highly Variable
7510 T>C

7511 T

Adapted from Van Camp et al (2003)
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Charge Association

Coloboma

Heart defects

Atresia Choanae
Retardation of growth
Genitourinary Diff.
Ear anomalies
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CHARGE Association

« Etiology is unknown

* CHARGE association may reside in
the region 14g22-q24.3

» Hearing loss, conductive and/or
sensorineural, ranges from mild to
profound hearing loss.

» Prognosis is based on the severity of
factors.
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