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CASE STUDY
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Wolfram syndrome: DIDMOAD

DEBORAH J WAKE, VITTAL JADHAYV, LAURIE R WHITTOME, IAN W CAMPBELL

Introduction

olfram syndrome is a rare autosomal recessive condi-
Wtion that predisposes to the development of type 1

diabetes mellitus (DM) and optic atrophy (OA). Other
clinical features can include diabetes insipidus (DI) and deafness
(D). When these are present the condition is often referred to as
DIDMOAD. Renal tract abnormalities, psychiatric disorders, short
stature and hypogonadism may also occur. We describe a case of

DIDMOAD to highlight the difficult clinical management of this
rare condition and discuss the genetic basis of the disease.

Case History
A six-year-old school boy presented to the ENT department with
a history that he had been dull of hearing for about one year. Th
audiogram showed bilateral sensori-neural hearing loss. At th
stage, he also complained of thirst and polyuria and D
confirmed with a random plasma glucose of 32. moI
Glycaemic control was satisfactory with a before brea dose
of Velosulin and Insulatard insulins. (,)
Some two years later, the boy notlced det Q@g Visi
both eyes which his optician could no n{éltq wit
Ophthalmic examination showed bilater. tis atr e so
on the right than the left (see figure 1 0 AT sca wed n
evidence of a chiasmal mass Ie5|o a-cr se for@f/
deteriorating vision. Hearing m&u tra
gave improvement in his audit nd vis I|t|es
in each eye was 6/24 and he was able to 0 years
later the vision was 6/36 and some 12 months.|e had fur-
ther deteriorated to 6/60. He was placed on tially sighted
register and low visual aids were prescrib,
A further two years later, despite caemic control, he
developed severe polyuria with noctur nuresis, and polydip-
sia. A formal water deprivation test confirmed diabetes insipidus
which responded to intramuscular desmopressin (DDAVP). A
diagnosis of cranial diabetes insipidus was made.
Testing for anterior pituitary hormones was normal. With the

earlier normal CAT scan noted, a diagnosis of DIDMOAD syn-
drome was made. The DM remained well controlled with twice-
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Figure 1. Optic disc pallor (atrophy) in eight-year-old DIDMOAD
patient

;;lv umalog Mix 25 insulin and the diabetes insipidus respond-
tisfactorily to desmopressin spray, 10 pg twice-daily. A renal
act ultrasound was performed which showed no bladder dis-
tension with a normal collecting system. The patient never devel-
oped any symptoms suggestive of urinary tract infection.
This young male did well at school and was working in one
of the local banks when he died tragically at the age of 22 years
along with both parents in a house fire.

Discussion

Clinical

Wolfram first described the features of DIDMOAD in 1936." As
originally reported by Wolfram, the syndrome described the asso-
ciation of DM and OA, but not the DI and D components. The ear-
liest manifestation of DIDMOAD is usually DM (average age of
diagnosis approximately seven years), followed by OA, then DI,
then D. Audiometry and visual evoked potential often reveal
degrees of hearing and visual loss which are not always clinically
apparent. Renal abnormalities i.e. hydrouteronephrosis and blad-
der abnormalities (ranging from large atonic bladders to low
capacity, high pressure bladders with sphincter dyssynergia)? are
found in most individuals often requiring specialist intervention.
Short stature is common, puberty and menarche may be delayed
and hypergonadotrophic hypogonadism and reduced fertility has
been described. Peden et al. however described a successful preg-
nancy in one of their patients.

THE BRITISH JOURNAL OF DIABETES AND VASCULAR DISEASE

Downloaded from http://dvd.sagepub.com by on February 9, 2010


http://dvd.sagepub.com

Campbell-PS359 p236-237:Campbell-PS359 p236-237 7/9/05 4:58 g/{g Page 2

CASE STUDY

Abbreviations

CAT computerised axial tomography
D deafness

DI diabetes insipidus

DM diabetes mellitus

ENT ear, nose and throat

OA optic atrophy
Genetics

Wolfram syndrome is caused by a mutation in the WFS1 gene.
The genetic basis for the disease was first discovered in 1998 by
positional cloning; and mapped to chromosome 4p16.1.** WFS1
is an 8 exon gene encoding for a 890 amino-acid protein called
wolframin which is thought to code for a novel endoplasmic
reticulum calcium channel.

It's predominance in pancreatic beta cells and neurons may
account for the clinical features. Screening individuals with
Wolfram syndrome has revealed many different mutations in the
WEFS1 gene (mostly in exon 8) and the severity of the syndrome
seems to be dictated by the severity and type of underlying
mutation.®

les (autosomal recessive). The WFS1 carrier status was previ
considered to be of little clinical significance, but sevefal
have now reported an increased association with moodydis
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Wolfram syndrome requires inheritance of two mutant aII;&Q/g
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(major depression and bipolar disorder) in mutant gene carriers.’
Understanding the underlying genetics has also allowed the pre-
natal diagnosis of the condition in families with a previously
affected sibling,® and will hopefully provide the basis for future
targeted treatments.

References

1. Wolfram DJ. Diabetes mellitus and simple optic atrophy among siblings.
Proc Mayo Clinic 1938;13:715-18.

2. Simsek E, Simsek T, Tekgul S, Hosal S, Seyrantepe V, Aktan G. Wolfram
(DIDMOAD) syndrome: a multidisciplinary clinical study in nine Turkish
patients and review of the literature. Acta Paediatr 2003;92:55-61.

3. Peden NR, Gay JD, Jung RT, Kuwayti K. Wolfram (DIDMOAD) syndrome:
a complex long-term problem in management. Q J Med 1986,58:167-
80.

4. Strom TM, Hortnagel K, Hofmann S et al. Diabetes insipidus, diabetes
mellitus, optic atrophy and deafness (DIDMOAD) caused by mutations in
a novel gene (wolframin) coding for a predicted transmembrane protein.

Hum Mol Gepet 1998;7:2021-8.
5. Inoue H, Ta i%\ﬂ Wasson J et al. A gene encoding a transmembrane
ini at;

in patients with diabetes mellitus and optic atrophy

narome). Nat Genet 1998;20:143-8.

Mel J, Scott RJ. Phenotype-genotype
ndrome families. Diabetes Care

i series of W(r</
|kopem'/{$\et al. Polymorphisms in wolfram (WFS1)
Ossibly reldtedl td, increased risk for mood disorders. Int J
Q 4;11:1—10.
E, Kr Gomez C, Calvo MT, Nunes V. First prenatal diag-
or WaoHTamn ‘syndrome by molecular analysis of the WFS1 gene.
4;24:787-9.

\
C

237

Downloaded from http://dvd.sagepub.com by on February 9, 2010


http://dvd.sagepub.com


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 1.8)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.stephensandgeorge.co.uk/pdfportal.html)
  /PDFXTrapped /False

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /ENU (These are high-end output settings for creating PDFs which conform to the S&G Print Group. They are also very similar to the ISO PDF/X-1a standard for global blind exchange of the PDF file format for print.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


