[ ¥ Case Report

Homocystinuria with Stroke and Positive Familial History

Abstract

Homocystinuria is the second most common treatable aminoacidopathy. Clinically, affected
patients present with eye, skeleton, central nervous system, and most importantly, vascular system
abnormalities. This autosomal recessive disorder leads to accumulation of homocysteine and its
metabolites in the blood and urine. In this report, we present a case with clinical and biochemical
findings of homocystinuria with stroke and a positive familial history of the disease in her brother.
A 4-year-old girl was admitted to pediatric emergency ward because of acute onset of right
hemiparesis and subsequent generalized tonic—clonic seizures. Cranial magnetic resonance imaging
revealed acute infarct areas in the left cerebral hemisphere. Metabolic screening revealed elevated
concentrations of serum homocysteine and methionine and a normal serum concentration of vitamin
B12. These findings, along with a positive familial history led to the diagnosis of homocystinuria. In
any child who presents with stroke, some rare condition such as homocystinuria should be considered

in diagnosis.
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Introduction

Homocystinuria, a rare autosomal recessive
disorder, is a defect in the transsulfuration
pathway (homocystinuria I) or methylation
pathway (homocystinuria II and III). Its
prevalence has been estimated to be 1 in
344,000.1

It is a disorder of methionine metabolism,
leading to an abnormal accumulation
of homocysteine and its metabolites
(methionine, homocysteine, and their
S-adenosyl derivatives) in the blood and
urine.

The clinical presentation of the disease
includes eye, skeleton, nervous system,
and most importantly, vascular system
abnormalities. >

Non-neurologic manifestations of
homocystinuria tend to become more
apparent during late childhood. These may
include tall stature with marfanoid habitus,
arachnodactyly, osteoporosis with vertebral
fractures, kyphoscoliosis, livedo reticularis,
and malar flush. Hypopigmentation and
premature graying of the hair are also
common. Neuropsychiatric symptomatology
has also been reported, including
affective disorders, obsessive compulsive
symptomatology, and personality disorders.?!
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Metabolic ~ screening shows  elevated
concentrations of serum homocysteine
and methionine and a normal serum
concentration of vitamin B12.

Increased carotid plaque thickness has
been associated with high homocysteine
and low BI12 levels and subsequent
higher risk of stroke. This association
between homocystinuria and the vascular
complications was first reported in
1976, and since then, several studies
have  confirmed this  association.[’
Thromboembolic events affect arteries and
veins of all parts of the body, representing
a major cause of morbidity and mortality."’

The most commonly reported events are
cerebrovascular  accidents,  pulmonary
embolism, and thrombosis of carotid and
renal arteries.”

In this report, we present a 4-year-old
girl with stroke, biochemical findings of
homocystinuria, and a positive familial
history of the disease in her brother who
had lens dislocation surgery before.

Case Report

A 4-year-old girl was admitted to pediatric
emergency of Imam Hossein Hospital,
affiliated to Isfahan University of Medical
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Sciences, in September 2012 with acute onset of right
hemiparesis and subsequent generalized tonic—clonic
seizure.

She was born of a consanguineous marriage. Her past
medical history was unremarkable, and developmental
milestones were within normal limits. Her weight, length,
and head circumference were found to be concordant with
her age.

Her family history revealed that she had an 11-year-old
brother diagnosed with homocystinuria 4 years ago, who
had not been treated before because of negligence by the
family. He had marfanoid habitus, arachnodactyly, and
history of lens dislocation surgery when he was 7 years old
[Figure 1].

Her neurologic examination revealed right hemiparesis.
Extensor plantar response was positive on the right side.

She had normal cardiac findings. Ophthalmologic
examination revealed bilateral lens subluxation.

Cranial magnetic resonance imaging revealed acute infarct
areas in the left cerebral hemisphere. The coagulation profile
was unremarkable, and the screening for autoimmune
diseases yielded negative findings. Metabolic screening
revealed elevated concentrations of serum homocysteine
202 umol/l (normal range, 4.60—12.44 umol/l) and
methionine 523 pumol/l (normal range, 0-90 pumol/l) with
a normal serum concentration of vitamin B12. Further
investigations revealed positive results for homocysteine in
the blood and urine.

Based on clinical and laboratory results, the diagnosis of
homocystinuria was made.

Anticoagulation therapy (heparin followed by warfarin) was
started along with antiepileptic medications. Furthermore,
the patient was treated with folic acid, vitamin B6, vitamin
B12, and vitamin C. Later, betaine was added to her
treatment.

Figure 1: The case and her brother
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Metabolic screening for homocystinuria was also positive
in her brother.

The child improved gradually and showed signs of
recovery. She started to walk and talk normally 8 weeks
following treatment.

Discussion

The case reported here was a homocystinuria patient
with stroke, seizure, and right-sided hemiparesis as her
presenting signs. As far as our knowledge is concerned,
only a few homocystinuria cases have been reported who
presented with cerebral infarction in early childhood.!'”

Homocystinuria, the second most common treatable
aminoacidopathy, is a defect in the transsulfuration
pathway (homocystinuria I) or methylation pathway
(homocystinuria II and III).

Homocystinuria type I, caused due to the deficiency of
the enzyme cystathionine-f-synthase (CBS), is the most
common inborn error of methionine metabolism.

It is an autosomal recessively inherited disorder of
methionine metabolism. CBS is an enzyme that converts
homocysteine to cystathionine in the transsulfuration
pathway of methionine cycle and requires pyridoxal
5-phosphate as a cofactor. The other two cofactors
involved in remethylation pathway of methionine include
vitamin B12 and folic acid. The characteristic amino acid
profile typical of homocystinuria due to CBS deficiency

includes homocystinuria, hyperhomocysteinemia,
hypermethioninaemia and low plasma cystine and
cystathionine.!"'!

Homocystinuria type II is characterized by the

triad of megaloblastic anemia, homocystinuria, and

hypomethioninemia.!'”

Deficiency of the enzyme methyltetrahydrofolate reductase
results in homocystinuria type III, which is characterized
by homocystinuria and homocystinemia with low or normal
blood methionine levels®? [Figure 2].

Early vascular occlusion is the most serious complication
in patients with homocystinuria. Approximately 40% of
patients with homocystinuria will have a thromboembolic
vascular lesion, which is the cause of disability and
mortality in patients before the age of 20 years.!'!

Homocystinuria with stroke as the initial presentation
under the age of 5 years has been reported
rarely.l'>'¥ One of the previous cases was a girl aged
3 years and 9 months who presented with acute-onset
right hemiparesis, subsequent generalized tonic—clonic
seizures, and motor aphasia, in addition to coarse facial
appearance, mild malar flushing, livedo reticularis on the
extremities, and bilateral carotid bruits. Like our patient,
she had bilateral lens dislocation without any skeletal
abnormality.!'”
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Figure 2: Homocysteine metabolic pathway. The case and her brother

The mechanisms by which thrombosis and atherosclerosis
result from hyperhomocysteinemia are not clear, but
probably are due to endothelial injury and stimulation of
platelet aggregation.!”!

The patient reported here presented with arterial
thrombosis and laboratory findings of homocystinuria.
When investigated, her brother also had classic form of
the disease, but he had been left without treatment by his
parents.

Approximately 50% of patients with homocystinuria are
pyridoxine responsive and can be treated with high doses
of vitamin B6 (500 mg/day). For nonresponders, therapy
consists of folic acid supplement and trimethylglycine (also
known as betaine) (6 g/24 h for adults or 150 mg/kg/day
for children) to lower plasma disulfide metabolites.['*!”]

Similarly, our patient was treated with low-dose folic
acid (10 mg/day), vitamin B12, vitamin C, and vitamin
B6 (500 mg/day). Later, betaine (2 g/day) was added to
the treatment. Vitamin C (1 g/day) prevents endothelial
dysfunction in these patients and reduces the potential
long-term risk of atherothrombotic disease [Figure 3].

Response to therapy in our patient was very good,
but this is not always true. In one of the previous
reports, in a case treated with folic acid (10 mg/day),
vitamin B12, vitamin B6 (400 mg/day), and betaine
(2 g/day), only partial response to therapy was seen.
She was seizure free with partially treated aphasia in
her last follow-up.l'”

Based on the fact that homocystinuria type I with stroke as
the presenting sign in childhood is rare, our patient and her
complete response to treatment proves to be a novel one.
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Figure 3: The case and her brother after treatment

Patients with homocystinuria should be monitored for
complications that may occur if there is lack of response to
the initial treatment.

In summary, homocystinuria should be investigated in any
patient presenting with stroke or vasculopathy, even in the
absence of other classic features of the disease.!'”

Declaration of patient consent

The authors certify that they have obtained all appropriate
patient consent forms. In the form the patient(s) has/have
given his/her/their consent for his/her/their images and
other clinical information to be reported in the journal. The
patients understand that their names and initials will not
be published and due efforts will be made to conceal their
identity, but anonymity cannot be guaranteed.



Mazaheri, et al.: Homocystinuria with stroke and positive familial history

Financial support and sponsorship
Nil.
Conflicts of interest

There are no conflicts of interest.

References

1. Mudd SH, Levy HL, Skovby F. Disorders of transsulfuration.
In: Scriver CR, Sly WS, Childs B, Beaudet AL, Valle D,
Kinzler KW, et al., editors. The Metabolic and Molecular Bases
of Inherited Disease. 7" ed. New York: McGraw-Hill; 1995.
p. 12797-1327.

2. Mudd SH, Skovby F, Levy HL, Pettigrew KD, Wilcken B,
Pyeritz RE, et al. The natural history of homocystinuria due
to cystathionine beta-synthase deficiency. Am J Hum Genet
1985;37:1-31.

3. De Franchis R, Sperandeo MP, Sebastio G, Andria G. Clinical
aspects of cystathionine beta-synthase deficiency: How wide
is the spectrum? The Italian Collaborative Study Group on
Homocystinuria. Eur J Pediatr 1998;157 Suppl 2:S67-70.

4. Rao TN, Radhakrishna K, Mohana Rao TS, Guruprasad P,
Ahmed K. Homocystinuria due to cystathionine beta
synthase deficiency. Indian J Dermatol Venereol Leprol
2008;74:375-8.

5. Ryan MM, Sidhu RK, Alexander J, Megerian JT. Homocystinuria
presenting as psychosis in an adolescent. J Child Neurol
2002;17:859-60.

6. Wilcken DE, Wilcken B. The pathogenesis of coronary artery
disease. A possible role for methionine metabolism. J Clin Invest

12.

13.

14.

15.

1976;57:1079-82.

Hankey GJ, Eikelboom JW. Homocysteine and vascular disease.
Lancet 1999;354:407-13.

Mojiminiyi OA, Marouf R, Al Shayeb AR, Qurton M,
Abdella NA, Al Wazzan H, et al. Determinants and associations
of homocysteine and prothrombotic risk factors in Kuwaiti
patients with cerebrovascular accident. Med Princ Pract
2008;17:136-42.

Generoso A, Fowler B, Sebastio G. Disorders of sulfur amino
acid metabolism. In: Fernandes J, Saudubray J, Berghe G,
Walter J, editors. Inborn Metabolic Diseases: Diagnosis and
Treatment. 4" ed. Berlin: Springer; 2006. p. 27373

Alehan F, Saygi S, Gedik S, Kayahan Ulu EM. Stroke in early
childhood due to homocystinuria. Pediatr Neurol 2010;43:294-6.
Andria G, Sebastio G. Homocystinuria due to cystathionine
beta-synthase deficiency and related disorders. In: Femandes J,
Saudubary JM, Van den Berghe G, editors. Inborn Metabolic
Diseases Diagnosis and Treatment. 2™ ed. Berlin Heidelberg,
New York: Springer-Verlag; 1996. p. 15177-182.

Cardo E, Campistol J, Caritg J, Ruiz S, Vilaseca MA, Kirkham F,
et al. Fatal haemorrhagic infarct in an infant with homocystinuria.
Dev Med Child Neurol 1999;41:132-5.

Cruysberg JR, Boers GH, Trijbels JM, Deutman AF. Delay in
diagnosis of homocystinuria: Retrospective study of consecutive
patients. BMJ 1996;313:1037-40.

Lu CY, Hou JW, Wang PJ, Chiu HH, Wang TR. Homocystinuria
presenting as fatal common carotid artery occlusion. Pediatr
Neurol 1996;15:159-62.

Maclean  KN.  Betaine  treatment of  cystathionine
b-synthase-deficient homocystinuria; does it work and can it be
improved? Dove press 2012;2:23-33.

Advanced Biomedical Research | 2017



To,

The Editor Covering Letter

Submission of Manuscript for publication
Dear Sir,

We intend to publish an article entitled

in your journal.

On behalf of all the contributors I will act and guarantor and will correspond with the journal from this
point onward.

Prior presentation of the data reported in this manuscript:

Organisation

Place

Date

We have done sufficient work in the field to justify authorship for this manuscript.

We hereby transfer, assign, or otherwise convey all copyright ownership, including any and all rights
incidental thereto, exclusively to the journal, in the event that such work is published by the journal.

Thank you,
Yours’ sincerely,

Name of corresponding contributor

Signature



Title of the manuscript: Title Page

Type of manuscript:
Running title:
Contributors:

First Middle name | Last Highest academic | Names of departments and institutions | Email
name initial name degree (including city and state) addresses
1
2
3
4
5




Corresponding Author:
Name:

Address:

Phone numbers:
Facsimile numbers:
E-mail address:

Total number of pages:

Total number of tables:

Total number of figures:

Total number of supplementary files:

Word counts: For abstract: For the text:

Acknowledgement:

Conflict of interest:

Financial Support:



Contribution details (to be ticked marked as applicable): Contributors” form

Contributor 1 | Contributor 2 | Contributor 3 | Contributor 4 | Contributor 5 | Contributor 6

Concepts

Design

Definition of intellectual content

Literature search

Clinical studies

Experimental studies

Data acquisition

Data analysis

Statistical analysis

Manuscript preparation

Manuscript editing

Manuscript review

Guarantor





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /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 [
    /None
  ]
  /PDFX1aCheck false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


