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NIDCD Mission and Vision

= Mission: To conduct and support
research and research training in the - _
normal and disordered processes of PSR .nd5aiance
hearing, balance, taste, smell, voice, |
speech, and language.

Taste and Smell

= Vision: Advancing the science of G voice specch,
communication to improve lives. . ¥ § andlanguage
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NIDCD Budget

FY 2020 Funding by Mission Areas

Voice Balance
8% 4%

= FY 2019 Enacted: $474,404,000
= FY 2020 Enacted: $490,692,000
s = FY 2021 Enacted: $498,076,000

Language
14%

Includes intramural and
extramural funding
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Management
_ of Infants and
Hearing | Children with
Hearing
Impairment

Tinnitus & W Vestibular
hyperacusis System

Otitis Media

Cochlear
: _ Implants &
., Presbycusis : Implantable
Hearing
Auditory Devices Hearing
B g Screening
&
Healthcare
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NIDCD Scientists are Developing Gene Therapy for
Inherited Deafness

Wade Chien, M.D., FACS
Otolaryngology Surgeon-Scientist
Principal Investigator, Inner Ear
Gene Therapy Program

Cochlea cross section

Malformed Repaired
stereocilia bundle stereocilia bundle

= Dr. Chien’s laboratory is
delivering gene therapy to the
mammalian inner ear in vivo.

= They tested delivery of normal
copies of the mutated genes
into the deaf whirler mouse

Organ of Corti

model (a model of human zr/
Usheré ndrome) of hereditary %:@ ;

hearing loss to try to restore
hearing and balance.

Surgical approach
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Cochlear Implantation

. = Cochlear implantation is utilized when hearing is too poor to
benefit from hearing aids

= Since 2000, cochlear implants have been FDA-approved for
use in eligible children beginning at 12 months of age.

= Children who receive a cochlear implant followed by intensive
therapy before they are 18 months old typically

* Are better able to hear, comprehend sound and music,
and speak than their peers who receive implants when
they are older

* Develop language skills at a rate comparable to children
with normal hearing, and many succeed in mainstream
classrooms.

National Institute on
Deafness and Other

Communication Disorders




Cochlear Implantation in Children with Asymmetric
Hearing Loss or Single Sided Deafness Clinical Trial

Jill Firszt, U0O1DC018942

¥ Transmitter
coil

Transmitte e
coil

Signal ' d

prooessof‘ ¢

Designed to provide evidence-based data regarding the development of binaural
hearing abilities in children with AHL or SSD who receive a Cl in the poor hearing
ear, which is integral to the establishment of standardized treatment.
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Otitis Media

5 out of 6 children experience otitis media by age 3

= South-East Asia and the Western Pacific regions
have both the highest prevalence of CSOM,
numb%r of deaths and DALY, with Africa ranking
second.

Early diagnosis and treatment: Prompt care-
seeking and improved clinical guidelines for the first
years of life.

Societal burden: The costs from OM and related
hearing loss on health systems and households,
the impact of learning and work performance

1 PMID: 22558393
2 WHO: https://www.who.int/pbd/publications/Chronicsuppurativeotitis media.pdf

NIDCD Workshop
Otitis Media

in Early Childhood

Understand immune
responses in the middle ear,

Increase the translation of
basic research to clinical
utility,

Use cutting-edge and novel
methods to advance the
field of OM research,

Enable clinical trials for
vaccines for Nontypeable
Haemophilus influenzae and
Moraxella catarrhalis

Increase omics and genetic
studies
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Multifactorial Determinants of Childhood
Hearing Loss in Rural Alaska

Susan Emmett, R21DC018399

Leverage a NICHD-funded prospective
cohort study in northern and western
Alaska - Diet and the CPT1A arctic
variant: Impact on the Health of Alaska
Native Children

® Define the link between the CPT1A Rural AN children have a disproportionately high
arctic variant and childhood hearing prevalence of childhood hearing loss
loss 31% compared to 1.7 - 5% in the general U.S.

population.

* Evaluate the impact of prenatal and
postnatal exposure to traditional Outpatient visits related to ear infections (otitis media)
subsistence foods and environmental for AI/AN children under 1 year of age were
risk factors on the risk of hearing loss in almost 3X greater than for other U.S. infants.

Alaska Native children

1 Curns AT. Pediatrics. 2002 Mar;109(3):E41-1. doi: 10.1542/peds.109.3.e41.
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Helping the Hearing of Infants by Reaching
Parents: The CHHIRP Navigator Trial

Matthew Bush, RO1DCO017770

A community-engaged, effectiveness-
implementation trial of a Patient Navigator (PN)
intervention aimed at decreasing infant

Effect of individual and maternal predictors
of infant hearina loss'

cestational age I hearing diagnosis non-adherence after failed
o newborn hearing screening.
Birth Weight - —O—
ks G 4 gl 1. Test the effectiveness of PN to decrease
mouadmission IS | non-adherence to receipt of infant hearing
—— __ L. diagnosis within 3 months after birth.
—— L 2. Investigate implementation outcomes and
factors.
Maternal STI - . .
| o | | 3. Determine the cost-effectiveness.
_— Dot Heafiig Lo Reduce non-adherence to timely infant
LR g il ee— diagnostic hearing testing to prevent life-long
o/ ofinfants who do not pass a hearing screening test are negatlve consequences.
69.1 /0 diagnosed with hearing loss before 3 months of age.?
i ; i 1 PMID: 30296906
36% glteméaorggl\évgr?egoLg(gtqgséj|2€¥‘_’38759§3 rrrllrel%tzctzlroene r21|ng 2 https://www.aap.org/en-us/advocacy-and-policy/aap-health-

initiatives/pehdic/pages/early-hearing-detection-and-intervention.aspx
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https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/pehdic/pages/early-hearing-detection-and-intervention.aspx
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Loss of Smell is a Strong Predictor of COVID-19

@z Number of Subjects without Anosmia mmmm Number of Cases with Anosmia e Prevalence
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Regeneration and the Peripheral Olfactory System

@ aactory * The olfactory epithelium can support life-long
— neurogenesis and to recover after injury and
— ﬁ‘" restore its projection into the central nervous
A\ system.
- AN

\ olfactory epithelium

:

\

VAN ..0' .0.00. '
:

* The olfactory epithelium is composed of
three distinct cell types: basal cells, olfactory
sensory neurons, and sustentacular (or
supporting) cells.

The Anatomical Record, Volume: 302, Issue: 3, Pages: 405-427, First published: 16 April 2018, DOI: (10.1002/ar.23816)

o o SERV’CES"Q;,
g National Institute on
] _/C N I H ) Deafness and Other
%, ‘h Communication Disorders
Vaaq,



Likely Olfactory System Entry Points for SARS-CoV-2

Sustentacular lon imbalance
cell infection

Sustentacular cells, Bowman’s gland cells,
and microvillar cells in the olfactory
epithelium may be direct entry points for
the virus.

Sustentacular cell Indirect Inhibition

glfsagggcsg\r;_szory neuren of OSN function

)
@ Inflammatory
:..‘0:0..%‘ cytokines

Inflammatory cytokines may also directly or ‘\‘@ Intermediating

cell types

indirectly inhibit olfactory sensory neuron function.

Cooper et al, 2020
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COVID-19 and Chemosensory Research
(Administrative Supplements)

= Determine if anosmia (loss of smell) is an
early indicator of COVID-19

= |[dentification of genetic variation associated
with anosmia in individuals with COVID-19

= Examine mechanisms underlying
persistent smell loss in COVID ‘long-
haulers’ (5-10% of patients still have severe to
complete smell loss 6 months post infection)




RADXx-radical (rad) Initiative:
Chemosensory Testing as a COVID-19 Screening Tool

Radx-rad supports new non-traditional approaches to address gaps in COVID-19
testing.

= Determine if chemosensory loss is an early indicator of COVID-19 and predictive
of disease severity, disease persistence, or other neurological manifestations.

= NIDCD funded 4 awards at a total cost of $3.7 million

Develop objective , | : :
chemosensory tests to rF eaSsJI,tlsnstantaneous gcljsrgi?]?:tzlree’ dself Highly scalable
screen for COVID-19 |

L L L L

)| @ o Validated using
(W diverse populations
and across the

| lifespan

Multiple versions to
Stable and suitable allow for repeat

| | person over time

for global deployment testing with the same
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Taste of medicines for children: genetic variation
and medical adherence

Julie Mennella, R0O1DC011287

Test hypotheses that individual and genetic variations in taste predict
side effects and medication adherence, and that the adult palate can

be used to identify medicines likely to present taste issues for some
patients.
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Downshifting Sweet Preference and Added Sugar Intake
During Snacking Among Young Children: A Randomized
Controlled Trial

Julie Mennella, R0O1DC016616

A trial of 3- to 6-year-old children
and their mothers will evaluate the
extent to which repeated exposure
to lower sugar foods will result in
decreased preferences for sweet
and increased liking and intake of
lower sweetness foods.

National Institute on
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Voice, Speech, and

_ 7
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Language __, X/ s

Speech
Production
Laryngeal : % b
muscle g Literacy and
function and v BN s Deafness
structure e G\
/ ' Autism and
Disordered g o i Specific
Language , 2 Language
Lo Impairment
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Complementary Portfolios

. . ] ] National Institute on
Eunice Kennedy Shriver National Institute m Deafness and Other
of Child Health and Human Development Communication Disorders

Normal Language Disordered Language
Examples of NICHD-supported research: Examples of NIDCD-supported research:
= The Power of Language: Does the Quality of = How children with cochlear implants learn speech from

Preschool Teacher Language Translate to
Children's Executive Functions? (RO3HD099419)

= The Role of Cognitive Skills and Language
Experience in Grammatical Processing
(RO1HD098652) -

= Navigating two languages: Effects of everyday
language switching on bilingual infants and
toddlers (RO1HD095912)

= Speech rhythm acquisition (RO1HD087452) -

their environments (F32DC019539)

Language in Primary Progressive Aphasia
(RO1DC008552)

Automated measurement of language outcomes for
neurodevelopmental disorders (R0O1DC012033)

Sequential Pattern Learning in Children with
Developmental Language Disorder (R0O1DC016813)

Differentiating First Language Loss from Language
Impairment in Bilingual Children (K23DC015835)
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Communication Development in Children
W I t h C e re b ra I P a I Sy Imra I:;";;:"wbv intelligibility for TD children mlntar—li:nar variability by intelligibility for TD children

oawm@w " Pl
Katherine Hustad, R0O1DC009411 e ° .
= Generate theoretically driven, .

. . 0 5 10 15 20 25 30 0 5 10 15 20 25 30
e I I I p I rl Ca y Va I a e Intra-listener variability Inter-listener variability
Intra-listener variability by intelligibility for children with SMI Inter-listener variability by intelligibility for children with SMI

longitudinal models of speech - :

s ]

and language development in wl °%

*

20 - *

<

L+ 4]
6?3?0 %b%o
c.
&

CP that can be used to predict - gof
outcomes, test interventions, ol " Q%m‘if;;?é“’%? R A

and guide treatment SNSRI =
decisions. % 8 ® &k 2 = = T 4 B @ o & =

Intra-listener variability Inter-listener variability

Intra- and interlistener variability by intelligibility score for children in typically
developing (TD) and speech motor impairment (SMI) groups. Hustad, et al., 2015
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Effects of Hypoglossal Nerve Stimulation on Cognition
and Language in Down Syndrome

Christopher Hartnick U01DC019279

= Participants, age 10-21, with Down Syndrome and severe, (INvest INCLHPE -
: astigation of Co-occurring
untreated obstructive sleep apnea. conditions across the Lifespan
_ _ _ to Understand Down syndromE)
= Preceded by a Phase | trial with unexpected observations: Project
* Parental report of children being more attentive and doing u {hmprO\{ing Iuhndterstar}ding of
I € natural nistory o
b_etter n S_Ch00| _ _ _ . . communication crleord_ers
* Pilot data in 5 children showed improvement in 1Q, diversity (hearing, balance/vestibular,
Stimulation of the upper airway VOICe’ SpeeCh’ Ianguage’
Of VOC3bU|ary prevents airway collapse taste and Sme” thrOUQhOUt
: , el . the lifespan in Down
= Phase Il/lll multicenter trial, e patent reathes syndrome.
primary outcomes: \ (, @\ | = Early identifig[:atgon and clinical
e - management O
* Neurocognitive comm%nication disorders
measures

w | jthrc_)u_ghout the lifespan in
| \ individuals with Down
| o — syndrome.

. f Pulse generator
Airway maintained processes breathing data
open during therapy and provides stimulation

* Expressive language

o o SERV’CES"Q;,
g National Institute on
] _/C N I H ) Deafness and Other
%, ‘h Communication Disorders
geied




Tools to Improve Outcomes of Toddlers with
Communication Delays

Amy Wetherby, R21DC018128

Baby@  g"
NAVIGATOR Authsm
What every parent :
needs to know N AV' GATO R
* [nteractive, web-based tool for = About 1 in 54 children has been
diagnosing qhild_ren v_vith identified with autism spectrum
communication impairments. = A unique collection of web-based
* Provides information on early tools and courses using
childhood development. extensive video footage to bring

= Provides information about early science to communities.

signs of Autism Spectrum Disorder.
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Digitizing Human Vocal Interaction to
Understand and Diagnhose Autism

Julia Parish-Morris, RO1DC018289

Henguin’ dog ¥ Bad walk of laugh

L R N |dentify sensitive and specific
! tv e T language-based markers of autism
~' L L « » spectrum disorder that can be

/@ N Ni dirty
7 \ :
Y :

Qngd

. detected during social interaction.
- Using machine learning and natural
language processing, this study will
lay the foundation for personalized
approaches to social communication
-« Intervention and support.

ol

N SERVIC
g National Institute on
] C N I H Deafness and Other
%, Communication Disorders
'el‘y‘fism



National Center of Neuromodulation for
Rehabilitation (NC NM4R)

P2CHD086844

Goal: To coordinate the development and high impact functioning d/ _—
of a national center at the Medical University of South Carolina PR ST
(MUSC? to support researchers in the field 6f neuromodulation for

rehabilitation. _ .
Learning opportunities
* Taught by leading experts in the field and accomplished

senior researchers in NM or rehabilitation (e.g., Speech
and Language Rehab for NM4R)

ppp— . \ \ L yaa Uy

{ esto re{ s N TV RVESR - ) .

3 a9 e Y ——— Funding opportunities

[ — T geds * Pilot projects in populations, such as, pediatrics and

neonates, post-stroke, SCI, TBI, Parkinson’s Disease,
Progressive Supranuclear Palsy, autism, orthopedics,
and aging; and in the conditions of locomotor =
dysfunction, aphasia, apathy, cognition, swallowing,
trunk control and gait.

{ Neuromodulation
\ | —— 4 :
Medical NN P L s
Rehabillitation \ R\ d
bl 4 5 Advances

* Transcranial direct current stimulation (tDCS) based
NM4R intervention for aphasia (anodal tDCS during

https://ncmrr.org/ speech therapy)

|
e |
~ L ——
y
\
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https://chp.musc.edu/research/nc-nm4r
https://ncmrr.org/

¢ U.S. Depariment of Health & Human Services

Mational Institutes of Health

Mational Institute on Deafness and
Other Communication Disorders (NIDCD)

Health Info ~ Research ~

COVID-19

Funding ~

Get the latest public health information from CDC
Get the latest research information from NIH | Esparfiol

MIH staff guidance on coronavirus (NIH Only)

Questions?

® Visit our website:
https://www.nidcd.nih.gov

Health Information»

Follow NIDCD on Twitter
@NIDCD

@NIDCDdirector

Hearing

Voice, Speech, and
Language

Taste and Smel

A\

National Institute on
N I H Deafness and Other
Communication Disorders
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NIDCD Employee Intranet

News

A-Z Index Espaiiol

Events ~

May is Better Hearing and
Speech Month.

The "Sound of Metal" spotlights
sudden adult hearing loss. The
NIDCD director weighs in.

Spotlight

COVID-19 Research
Funding Opportunities
NIDCD Director's
Message on the Trans-
MIH FIRST Program

Research»

Extramural Research

Lisa L. Cunningham, Ph.D.,
named NIDCD scientific
director.

{Grantee Programs)

Intramural Research
(NIDCD Labs)
Clinical Studies

Funding>

Types of Funding ! .

How to Apply

Find Funding
Opportunities

Training >

Career Development

Awards

Training Centers

News»

May is Better Hearing
and Speech Month
(5/12/2021)
Composing thoughts:
Mental handwriting
produces brain activity
that can be turned into
text (5/12/2021)

The sound of spoken
language {4/30/2021)

Lisa L. Cunningham,
Ph.D., named NIDCD
scientific director
(4/19/2021)

An update on the NIH
BRAIN Initiative and on
the NIDCD's January
advisory council meeting
(4/06/2021)

More Mews »

Get the latest updates
from the National
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