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This finding is consistent with a lack of pene-
trance of the mutation in this cohort.

On the basis of a mutation frequency of 0.19%
in this population, genetic screening before
aminoglycoside administration is cost-effective
when balanced against the costs of lifelong deaf-
ness or the need for cochlear implantation.> In
this issue of the Journal, a letter by Vandebona et al.°
reports a prevalence of 0.21% for the m.1555A->G
mutation in an aging population of European
descent, but the prevalence of the mutation in
non-European populations is unknown. Clearly,
robust studies involving other ethnic groups are
required to determine whether screening is ap-
propriate.

On the basis of our findings, we recommend
that elective genetic testing be performed on a
case-by-case basis to prevent hearing loss, al-
though in an acute, life-threatening situation, the
best interests of the patient may require the ad-
ministration of aminoglycosides before the results
of genetic testing are available. Children with leu-
kemia and patients with tuberculosis could be
tested at diagnosis, and those allergic to beta-
lactam antibiotics could be tested in the surgical
outpatient department. Universal screening of neo-
nates would not be effective in preventing 100%
of deafness related to m.1555A-G, since admis-
sion to a neonatal intensive care unit usually oc-
curs before such screening could take place.
Screening all pregnant women for the mutation
would be an alternative approach, since the mu-
tation is maternally inherited and is almost al-

ways homoplasmic. Such an approach would not
detect low levels of heteroplasmy.
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Prevalence of Mitochondrial 1555A-G Mutation
in Adults of European Descent

TO THE EDITOR: Sensorineural hearing loss is the
most common type of sensory impairment world-
wide.! We have found that pathogenic mitochon-
drial DNA (mtDNA) mutations, such as the
m.3243A-G mutation associated with mitochon-
drial encephalopathy, lactic acidosis, and stroke-
like episodes (MELAS), are prevalent and can
cause sensorineural hearing loss in adults of Eu-
ropean descent.? Polymorphisms within mtDNA
can modify a patient’s risk of hearing loss.? The
m.1555A-G mutation, which is located in the 12S
ribosomal RNA gene of the mitochondrial ge-

nome, is known to cause hearing loss, especially
after exposure to aminoglycoside antibiotics.*
We prospectively collected audiologic data
and DNA from blood and hair-follicle samples
from 2856 subjects over the age of 49 years who
were noninstitutionalized permanent residents
of two suburban areas west of Sydney (known
as the Blue Mountains Hearing Study cohort)?
and screened them for the m.1555A-G muta-
tion, using polymerase-chain-reaction—restriction-
fragment-length polymorphism techniques. We
also carried out mitochondrial DNA haplogroup

N ENGLJ MED 360;6 NEJM.ORG FEBRUARY 5, 2009

Downloaded from www.nejm.org on December 4, 2009 . For personal use only. No other uses without permission.

Copyright © 2009 Massachusetts Medical Society. All rights reserved.



CORRESPONDENCE

analysis (for details, see the Supplementary Ap-
pendix, available with the full text of this letter at
NEJM.org).

Of the 2856 subjects, 6 had homoplasmic
m.1555A-G mutations, providing a population
prevalence of 0.21% (95% confidence interval,
0.08 to 0.46). According to family history obtained
by interview, none of the mutation carriers were
related to one another, either genetically or by
marriage. Two of them belonged to mtDNA hap-
logroup U, two to mtDNA haplogroup J, and one
to mtDNA haplogroup H. The haplotype on
which the mutation of the sixth carrier occurred
could not be determined. All six carriers had
audiologic evidence of sensorineural hearing
loss in at least one ear (Fig. 1, and tables in the
Supplementary Appendix). All carriers reported
having had no exposure to aminoglycosides.

We performed multiple linear regression analy-
sis with adjustment for age, sex, and other risk
factors for hearing loss, such as a family history
of hearing loss, occupational noise exposure, and
a history of type 2 diabetes. Mean auditory
thresholds were calculated for each ear, given
that two mutation carriers had asymmetrical hear-
ing loss, a feature typical of mitochondrial hear-
ing loss.> After adjustment for these variables,
mean auditory thresholds were significantly high-
er in three of the six carriers than in the general
population (Fig. 1, and the Supplementary Ap-
pendix). The subject who was exposed to ototoxic
drugs (quinine and furosemide) had the earliest
age of onset (58 years) and the longest duration
of hearing loss (>20 years).

We conclude that the m.1555A-G mutation
affects about 1 in 500 subjects in our popula-
tion-based cohort and independently causes sen-
sorineural hearing loss. The population preva-
lence of the m.1555A~G mutation in our sample
is nearly identical to that reported in this issue
of the Journal in a letter by Bitner-Glindzicz et
al.,° who genotyped British children of Euro-
pean descent. The population prevalence of the
m.1555A-G mutation is similar to that of the
MELAS m.3243A-G mutation,? for a combined
prevalence of about 1 in 250. These data indicate
that mtDNA mutations may be a common genetic
cause of sensorineural hearing loss in persons of
European descent.
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Figure 1. Mean Auditory Thresholds for Six Subjects with the m.1555A-G
Mutation, as Compared with Predicted Thresholds.

Predicted values were calculated from the estimated regression equation
for the general population. The variables that were included in the regres-
sion model were age, sex, a family history of hearing loss, occupational
noise exposure, and a history of type 2 diabetes. The error bars indicate
95% confidence intervals. Three of the six carriers of the m.1555 A»G mu-
tation (Subjects 0201, 0356, and 2320) show a significant increase in the
auditory threshold for both ears, as compared with the predicted mean au-
ditory thresholds.
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