Metabolic Presbyacusis: Longitudinal Changes in Hearing for Middle-Aged and Older Adults
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Introduction Post-Classification Analyses Results: Transitional Probabilities
Four distinct phenotypes of age-related hearing loss observed In 1) Demographic information (i.e. age, sex) and rates of threshold change 0% Initial and final phenotypes were counted
animal models have been characterized in audiograms from older were calculated for ears with stable and changing phenotypes. ° tor all 686 ears to calculate the likelihood
humans (Dubno et al., 2013; Schmiedt, 2010). Phenotypes: Schematic " - _ .
Audiometric Boundaries 2) Transitional probabilities for each phenotype changes were estimated of changing to another phenotype.
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lateral wall deterioration and reduced o /%//////////% Results: Stable and Ch anging Phen otypes likely to change (55%).
endocochlear potential). ; D . . .
P ) “f wemasouc Stable phenotypes. Audiometric phenotypes did not change for most 29,
« Sensory Presbyacusis (damage to sensory and ears (62%), although thresholds increased with age (Echt et al., 2010; Metabolic + Sensory ears were
I = 20 . . . -
non-sensory cells, loss of cochlear amplifierand 7 ! Lee et al., 2005). A majority of right/left ears (90%) had the same the least likely to change (11%).
nonlinearities). g eof phenotype across all time points.
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Demographic information (i.e., age, sex, noise exposure | W IR, o EETE Y i || classification atthe initial visit, and same-colored lines depict possible phenotype changes by
. . . or g off BN o e e the final visit (e.g., 30% chance that Sensory cases become Metabolic + Sensory). Open circles
history) was used to validate the four phenotypes In 60| 2o 2 4 ; > depict cases with a stable phenotype. Probabilities sum to 100% for each initial phenotype.
cross-sectional audiogram data. Metabolic phenotypes PO | | | N
were older, more likely to be female, and less likely to | Memeore- sensorr reriephes P, L e L e, .
h .t. : >;] f D b f | 2013 y 0.25 Off?equlncy%kHz)4 8 Above: Most ears (lines) remained within the same phenotype | A A CO n CI u S | O n S
ave a pPosllve Nnoise nistory ( uono et al., ) classification with increasing age (four shaded regions and sof _ _ _ _ _ _
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if the likelihood of metabolic phenotypes increases with age. otabolic + Sensory caces were oidor than the others [(420) < related hearing loss.
7.98, p < 0.001]. Sensory cases were more likely to be male . : :
hod than the others [Chi-square = 13.07, p < 0.001]. A majority of ears showed stable phenotypes over time, even while
Metho et Acee. B Phenat o Dretibaton. B Phenotae hearing loss was increasing. The stable Metabolic and Metabolic +
Audiograms. Audiograms were collected longitudinally from adults 50- o e et ] g M T 550 P 000 ggiggoﬁg.::i.iifﬁ - e Sensory cases were older, on average, than other phenotype cases.
90 years old (N=343; 1987-2015) and averaged by clusters of visits (3+ 34 o m e T cxample Audiograns wit
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per year) to produce 1,826 mean audiograms (M=2.7 per ear). SM i S e 08 i The remainder showed changes in phenotypes with
Classification of audiograms. Quadratic Discriminant Analysis (QDA) | i T i,.| increasing age, with the most common change to
was performed to classify audiograms, based on the similarity of each O eqeney Gty 2 freune “:|  metabolic phenotypes.
to 897 expert-labeled cases (training data; Dubno et al., 2013). Changing phenotypes. Most of these cases transitioned to Metabolic L
Phenotype distributions o e e Ao (22%) or Metabolic + Sensory (54%). Sensory and Metabolic cases £l .| These results are consistent with the conclusion
Curve parameters (e | IS that transitioned to Metabolic + Sensory demonstrated patterns of = -/ that the likelihood of metabolic phenotypes
. P I f hg . o threshold change that were similar to stable Metabolic cases. s | INCreases with age In older adulthood.
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Longitudinally Changing Phenotypes: Classification and Probability

" " —~ 0O A. Older-Normal to Metabolic Older-Normal to Metabolic+Senso Average Thresholds, Changing Phenotypes
of each audiogram were input 27 i =3 . e e ; - -
b 0.5f + ~ (= et -
to QDA. =T ey \ = o e s i References
o O 40k L K . p . .
§ sol- 1} MET )4 540_ o] i 1. Dubno, J. R., Eckert, M. A., Lee, F. S., Matthews, L. J., & Schmiedt, R. A. (2013). Classifying human audiometric phenotypes of age-related
CFOSS-Va| |dat|0n teStS Showed < 100]- 27 e |l £ 6or 78| 70 69 hearing loss from animal models. Journal of the Association for Research in Otolaryngology, 14(5), 687—701. [PMC3767874]
' %‘22’_ | g80”_1_OLDER_NORMAL(N%) [T 78 -1:SENsoRY(N=84) 44 2. Schmiedt, R. A. (2010). The physiology of cochlear presbycusis. In Gordon-Salant, S, Frisina, RD, Popper, AN, & R. Fay (Eds.), The Aging
| 9 ) | T g op 19.EARS MET + SENS || 39 EARS MET * SENS | 10 EARS " S METABOLIC+SENSORY %i&?ﬁggﬁgﬁméom S METABOLICYSENSORY Auditory System (pp. 9-38). New York: Springer.
Optlmal accuracy (80 /0 Wlth 201 % S 025 05 1 2 4 & 0505 1T 2z 4 & om o5 1 2 4 8 3. Echt, K. V, Smith, S. L., Burridge, A. B., & Spiro, A. (2010). Longitudinal changes in hearing sensitivity among men: the Veterans Affairs
' dor g pECESE R e entey _ utemmon S Nelbots Semery __ (etsole ensory (o Hetshols Frequency (kHz) Normative Aging Study. The Journal of the Acoustical Society of America, 128(4), 1992—2002. [PMID: 20968370]
Ve CUurve paramelers g
' r = 05 4. Lee, F.-S., Matthews, L. J., Dubno, J. R., & Mills, J. H. (2005). Longitudinal study of pure-tone thresholds in older persons. Ear and Hearing,
. (‘—)(@(0;5}- Annual Rate of Threshold Change, Changing Phenotypes 26(1), 1-11. [PMID: 15692300]
1001 = | F
T

—_
o

025 05 1 2 4 8 025 05 1 2 4 8 025 05 1 2 4 8 025 05 1 2 4 8
Frequency (kHz)

Acknowledgements. This work was supported by the National Institutes of Health / National Institute on Deafness and Other -1"
Communication Disorders (P50 DC 00422) and South Carolina Clinical and Translational Research (SCTR) Institute, NIH/NCRR Grant ﬂ:ﬁpﬁ
"I

Q.
O =
l

| 84 EARS MET + SENS || 18 EARS MET + SENS Lk

Above: QDA posterior probability (PP) quantifies the similarity of an audiogram (points) to training S N T T O 0 O O SO O ol S04 | e _ :
dat haded : C t ol ificati tvpicall it in hiaher PPs th : " % 6 70 8 % s e 7 8 % % e 7 8% % 025 05 1 2 4 8 02505 1 2 4 8 02505 1 2 4 8 number UL1 RR029882. This investigation was conducted in a facility constructed with support from Research Facilities Improvement &

Download PDF




