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GENERAL COMMENTS Review BMJ open-2011-000411  
By Rahman S et al  
Hearing in 44-45 year old with m.1444A>G.  
The paper describes an extremely important aspect of gene-
environment interaction relevant for hearing loss in individuals with 
this mitochondrial mutation.  
Previous reports (particularly from Southern Europe, have indicated 
a high risk of developing HI even in the absence of exposure to 
aminoglycoside in carriers of this mutation.  
The paper has extreme importance in supporting that this is NOT 
true and that there are strong arguments for developing rapid 
genetic testing assays for testing patients for this mutation before 
choosing aminoglycoside in treatment situations. The paper stresses 
the global huge importance to do this because increasing need for 
strong antibiotic usage to cure multidrug resistant infections like TB 
will lead to more cases of severe hearing impairment as an 
unwanted side effect of curing infections- and one which could be 
avoided.  
It is a well written paper using an elegant approach by testing 
individuals from the 1958 UK birth cohort. By several steps over time 
the cohort has decreaed from the initial over 17,000 to 7350 
succesfully genotyped samples: by the years gone by, by excluding 
those with severe HI at age 7 and 11 years, by the need for consent 
to immortalize cells, by available valid hearing tests, and by success 
in genotyping by means of the Gene Chip Human Mirochondrial 
Resequencing Array. The net result was 19 individuals with the 
mutation.  
It is unknown whether there could be any related samples (should 
be twins?), and because of the study design there are no family 
data, no prospective data on exposure to antibiotics (esp. 
aminoglycosides), family histories or segregation studies.  
The exclusion of those with conductive HI or severe HI at early age 
may lead to an underestimate of the population carrier frequency.  
Even if the drop out is very high, the authors end up with a huge, 
fairly unselected cohort, taking all means to avoid bias towards 
mutation carriers, which makes their data very strong in significance 
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and those seem supported also by ALSPAC data with similar 
findings. They very thoroughly discuss the thinkable biases, like a 
disproportionally high number of mutation carriers in those not 
consenting to participate or those dropping out because of genotype 
failures.  
They do not discuss the risk of false negative results from the Gene 
Chip. All detected mutations were re – found so false positives seem 
excluded . There have been critique regarding the sensitivity of 
testing by this chip (and the ability to catch heteroplasmy), but I do 
not have references to specific faults or proven degree of such lack 
of specificity or sensitivity. Maybe this aspect should be discussed 
briefly with whatever is available of data?  
The text is strict and easily readable, number of figures and 
references are in good balance with the findings.  
The paper should have very high priority in being published and 
deserves a “loud” editorial commentary when published, because of 
the global implications, and because it should have very high priority 
to develop a rapid test in order to avoid HI in amino glycoside 
treated patients in the near future.  

 

REVIEWER Marie-Louise Barrenäs  
Gothenburg Pediatric Growth Centre  
Institute of Clinical Sciences  
The Sahlgrenska Academy of Gothenburg University, Gothenburg, 
Sweden.  
 
I have no competing interests.  

REVIEW RETURNED 07/11/2011 

 

THE STUDY This paper deals in the long run with the hypothesis that age-
induced hearing loss (presbycusis) is caused by reduced energy 
production as a result of mitochondrial dysfunction. The age of the 
study group is 44-45 years, i.e. middle aged. Since no difference 
was found between the study group and controls, no conclusions 
can be drawn with regard to the hypothesis presented concerning 
age-induced hearing loss. Instead, the researcher have to wait until 
thie sample gets older. 

GENERAL COMMENTS This paper is better published in an audiological or genetic journal. 
Unfortunately, for BMJ, the number of readers interested in these 
results are too small to render publication.  

 

VERSION 1 – AUTHOR RESPONSE 

Response to Reviewer 1:  

 

We thank Dr Tranebjaerg for her positive comments about our manuscript. Our responses to her 

specific queries are as follows:  

 

1. success in genotyping by means of the Gene Chip Human Mitochondrial Resequencing Array  

Genotyping was performed using the KBioscience KASPar competitive allele polymerase chain 

reaction, a method which we have previously validated for the m.1555A>G mutation (Bitner-Glindzicz 

et al N Engl J Med 2009; 360(6):640-642). We have inserted a citation to this reference in the 

Genotyping methods (bottom of page 7) and clarified the method used for genotyping in the Results 

section (top of page 10). All 19 positive results were confirmed with both conventional Sanger 

sequencing and the GeneChip Human Mitochondrial Resequencing Array, so we are confident that 
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there were no false positives. The GeneChip Human Mitochondrial Resequencing Array was used in 

the 19 individuals with the m.1555A>G mutation, but not the rest of the cohort, to analyse the mtDNA 

haplogroups of these 19 individuals.  

 

2. It is unknown whether there could be any related samples (should be twins?)  

We obtained the complete mtDNA sequence of all 19 individuals with the m.1555A>G mutation using 

the GeneChip Human Mitochondrial Resequencing Array. We now propose to include this 

resequencing data as supplementary material (Supplementary Table 1 – referred to in the text on 

page 10). This data shows that 12 of the 19 individuals have unique mtDNA sequences, so we can 

confidently state that they are not related to each other. Three subgroups (individuals 2, 3 and 10 

[haplogroup U], individuals 7 and 14 [haplogroup J] and individuals 8 and 17 [haplogroup J]) share 

mtDNA sequences, so we cannot exclude the possibility that these individuals may be maternally 

related (or even twins).  

 

3. The exclusion of those with conductive HI or severe HI at early age may lead to an underestimate 

of the population carrier frequency.  

We agree that it is possible that we may have underestimated the population frequency of the 

m.1555A>G allele. However, the data obtained in this study are remarkably concordant with previous 

studies examining m.1555A>G mutation frequency in cohorts of different ages, namely the ALSPAC 

birth cohort (Bitner-Glindzicz et al N Engl J Med 2009; 360(6):640-642) and the New South Wales 

Blue Mountains Hearing Study cohort (Vandebona et al N Engl J Med 2009; 360(6):642-644). 

Therefore we feel that there is unlikely to be a major underestimation.  

 

4. They do not discuss the risk of false negative results from the Gene Chip.  

We just wish to clarify that genotyping was performed with the KASPar competitive allele polymerase 

chain reaction rather than the GeneChip method. However we agree that even with KASPar that it is 

of course impossible to know the false negative rate, but known positive and negative controls and 

blanks were included with the assay, all of which were correctly called and the concordance with the 

mutation frequency observed in other cohorts (see previous point above) suggests a low false 

negative rate. Thus, the 19 individuals detected by KASpar were confirmed by Mitochip and by 

Sanger Sequencing.  

 

5. the ability to catch heteroplasmy  

All 19 samples appeared homoplasmic for the m.1555A>G mutation using all three methods (KASPar 

competitive allele polymerase chain reaction, Sanger sequencing and the GeneChip Resequencing 

array). The GeneChip is a sensitive method for heteroplasmy detection, so we are confident that 

these 19 samples were indeed homoplasmic. It is unknown whether other samples with low mutation 

heteroplasmy may have gone undetected by the KASPar genotyping method used in this study (ie 

contributing to the false negative results, as discussed in the previous point).  

 

6. Maybe this aspect should be discussed briefly with whatever is available of data? and  

Discussing the sensitivity of the Gene Chip with regard to the possible risk of false negatives would be 

appropriate.  

We have added a statement that „In addition, it is possible that samples with low heteroplasmy levels 

may not have been detected by the KASPar genotyping method, possibly leading to an underestimate 

of the mutation frequency in this cohort.‟ in the Discussion (bottom of page 16 – top of page 17).  

 

 

Response to Reviewer 2:  

 

This paper deals in the long run with the hypothesis that age-induced hearing loss (presbycusis) is 

caused by reduced energy production as a result of mitochondrial dysfunction.  
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We thank Dr Barrenäs for her comments and it is evident that we could state our message more 

clearly, that is to say our aim was not to determine the contribution of mitochondrial dysfunction to 

age-related hearing loss, but rather to assess the hearing outcomes of people with a specific mtDNA 

mutation, m.1555A>G, in middle life. Our study demonstrates that hearing in individuals with this 

mutation is normal, at least until the age of 44-45 years. For this reason there is a strong argument for 

genetic testing prior to aminoglycoside administration, because we find no evidence of progressive 

nonsyndromic hearing loss in individuals with the m.1555A>G mutation, as others have done 

previously when ascertaining families and individuals through their hearing impairment (Estivill et al 

1998).  

In order to clarify our message, we have changed the second statement in the „Article focus‟ as 

follows: We sought to determine whether a cohort of mature individuals with the m.1555A>G mutation 

have hearing loss by their mid-forties, because the mutation has been reported to cause later-onset, 

less severe hearing loss in people who have never been exposed to aminoglycosides, in order to 

determine whether genetic screening prior to aminoglycoside administration is justified. (Page 3).  

 

Thank you for inviting us to submit a revision of our manuscript, and we look forward to hearing your 

decision.  

 

Yours sincerely  

 

 

Dr Shamima Rahman FRCP FRCPCH PhD  

Reader in Paediatric Metabolic Medicine  

UCL Institute of Child Health 
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