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Parameters

WE READ THE ARTICLE BY MÜLLER AND COLLEAGUES1 WITH

great interest about the investigation of the prognostic
value of demographic, functional, and imaging parameters
on retinal pigment epithelium (RPE) atrophy progression
in patients with maternally inherited diabetes and deafness
(MIDD) syndrome and to evaluate the application of these
factors on clinical trial design. It was concluded that RPE
atrophy had a significant prognostic value in MIDD pa-
tients.1 Their study has a number of shortcomings and
raises concerns.

The main shortcoming of the study is that heteroplasmy
rates were not considered as a factor of RPE atrophy progres-
sion and were thus not included in the calculation of the fac-
tors determining RPE atrophy progression. Knowing
heteroplasmy rates in different tissues, such as hair follicles,
buccalmucosa cells, skin fibroblasts, myocytes, lymphocytes,
and urinary epithelial cells, is crucial as they may strongly
determine the phenotypic expression and the disease course
in patients carrying mtDNA variants.2 According to these
findings it is conceivable that high heteroplasmy rates are
associated with more rapid progression of RPE atrophy
than low levels. Additionally, we should be informed about
the haplotypes of the 20 patients and whether mtDNA
sequencing revealed other pathogenic or nonpathogenic
mtDNA variants. Knowing the mtDNA status is crucial as
the m.3243A>G variant may not be the only variant
responsible for the phenotypic expression.

A further shortcoming is that the current medication
each patient was regularly taking was not considered in
the calculation of factors determining RPE atrophy pro-
gression. Antidiabetics and antioxidants may strongly in-
fluence the speed of RPE atrophy progression. Knowing
the type and dosage of drugs of all patients is crucial
as these drugs may strongly influence the pathogenicity
of the causative mtDNA variant. As mentioned in the
introduction, antioxidants have been shown to be poten-
tially beneficial for ophthalmologic manifestations of
mtDNA variants.3

Because MIDD may accompany lactic acidosis,4 we
should also be informed about how many of the 20 patients
had elevated serum or cerebrospinal fluid (CSF) lactate
levels. Knowing serum/CSF lactate values is crucial as
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many diabetic patients receive metformin, which is known
to elevate serum/CSF lactate.5

We should also know the HbA1c values of the pa-
tients, as the quality of diabetes control may contribute
to the disease progression and thus increase of RPE
atrophy.2

Unfortunately, the authors did not consider multisystem
involvement in MIDD. MIDD patients frequently manifest
not only in the pancreas and the ears but variably also in a
number of other organs, structures, and tissues.6 Ophthalmo-
logic manifestations other than RPE atrophy may include
the optic nerve, the central retinal vein occlusion, or retinal
choroidal atrophy.6 Optic nerve hypoplasia has been re-
ported in 12% of the nonsyndromicmitochondrial disorders.
In conclusion, this interesting study has a number of lim-

itations which need to be solved before conclusions as
presented in the article can be drawn. To calculate end-
points by application of a multiregression analysis, addi-
tional parameters, such as those outlined above, need to
be integrated in the model. RPE atrophy is currently not
a suitable endpoint of MIDD.
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REPLY

MATERNALLY INHERITED DIABETES AND DEAFNESS (MIDD)

presents with different phenotypes associated with the
individual percentage of affected mitochondria (hetero-
plasmy).1,2 In this study we demonstrated that atrophy
of the retinal pigment epithelium (RPE) is a meaning-
ful and reliable endpoint that allows for designing
proof-of-concept clinical trials with small numbers of
patients.3

Drs Finsterer and Scorza seem to miss much of the intent
of our article. Instead they want to state that MIDD is due
not only to m.3243A>G mutation but to other mutations,
which, while interesting, has no relevance to the focus of
the article. A second point they want to establish is that
MIDD can affect organs other than the eyes, which is
widely known and already mentioned in our manuscript.
Actually, this is the point of the manuscript, as extraocular
manifestations of MIDD are problematic in terms of poten-
tial endpoints for clinical trials.

In addition, they requested to know the heteroplasmy
rate of each patient. While we agree that knowing tissue-
relevant rates of heteroplasmy would be of interest, as it
is understood that the heteroplasmy rate differs from one
tissue to the other, retinal tissue must be obtained, as pe-
ripheral tissue heteroplasmy rates may not relate to that
of the RPE. Given that we are dealing with living
humans with MIDD in this study, we would need to un-
dertake a macular retina/RPE biopsy; this might not only
be ethically incorrect but also sight-threatening, while
not leading to any change in our conclusions. As non-
ophthalmologists, Drs Finsterer and Scorza may not be
aware of this issue of biopsy risk. Dr Finsterer refers to
a study by Laloi-Michelin and associates to support the
importance of measuring heteroplasmy rates of blood
lymphocytes on retinopathy. However, this report shows
the converse and argues against his point, in that about
the same proportion (three quarters) of eyes with the
highest heteroplasmy levels and the rest of eyes had mac-
ular pattern dystrophy.2 In addition, Dr Finsterer demon-
strates inconsistency, as he has previously argued against
the utility of heteroplasmy in ocular studies, as he previ-
ously stated in the correspondence to Spaide that corre-
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lation between heteroplasmic mtDNA point mutations
and clinical severity is usually poor4 and is associated
with marked phenotypic heterogeneity between family
members and between generations.5

The medical history and daily medication of every pa-
tient might be nice to have. Giving the retrospective char-
acter of our article, we might include this as a factor for
further upcoming prospective studies. Finally, Drs Finsterer
and Scorza mentioned the lactate value in the cerebrospi-
nal fluid of MIDD patients. It is not evident how this state-
ment is germane to the focus of our article given the
differences in retina/RPE vs central nervous system
metabolism.6

They finish their comment by stating that ‘‘RPE atro-
phy is currently no suitable endpoint of MIDD.’’ As
shown in this reply, this statement is based on an unten-
able argument. As we could show throughout our manu-
script, RPE atrophy is indeed a reliable and suitable
endpoint for disease progression and, therefore, treatment
effects. It is simple to quantify, in contrast to other end-
points both ocular and nonocular, and is an accepted
endpoint by the U.S. Food and Drug Administration
and European Medicines Agency for other ocular
conditions.
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