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Classic homocystinuria: clinical,
biochemical and radiological
observations, and therapeutic
outcome of 24 Saudi patients

M.A. Al-Essa,' M.S. Rashed? and PT. Ozand 12

SUMMARY We considered the clinical, biochemical and radiological findings, and response to
pyridoxine (vitamin B,) of 24 classic homocystinuric patients (15 females, 9 males) diagnosed at
King Faisal Specialist Hospital and Research Centre. Common clinical findings included ectopia
tentis (20 patients}), skeletal system involvement (18 palients), vascular system involvement (9
patients) and mental retardation {all patients to varying degrees). A number of unusual findings
were reported. The parents of 21 patients were first-degree relatives and 19 patients had at least
one other family member affected by the same disease. Only 4 patients responded to pyridoxine;

their methionine level decreased to almost normal range.

Introduction

Classic homocystinuria is the most com-
mon inborn error of methionine metabo-
lism due to cystathionine B-synthase
deficiency (CBS) [/]. It leads to significant
hypermethionaemia and increased plasma
total homocystine (free, disulfide and pro-
tein-bound forms). There is also increased
excretion of methionine and disulfides, ho-
mocystine and cysteine-homocysteine. In-
fants with this disorder have non-specific
complaints. After the age of 3 years, sub-
laxation of the ocular lenses are is [2], and
by 7 years of age typical marfanoid features
become apparent {3]. Affected individuals
are tall and thin with elongated limbs. They
have arachnodactyly, scoliosis and a fair

complexion. Progressive mental retarda-
tion is common, which may be explained
by repeated strokes and homocysteine neu-
rotoxicity [4-6].

We aimed to increase awareness of clas-
sic homocystinuria among medical practi-
tioners, particularly paediatricians, in
Saudi Arabia in order to encourage early di-
agnosis.

Patients and methods

King Faisal Specialist Hospital and Re-
search Centre is a tertiary referral centre in
Saudi Arabia managing patients with di-
verse inborn errors of metabolism. The
clinical and laboratory files of 24 patients
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who had been diagnosed as having classic
homocystinuria were studied retrospective-
ly. Excluded from the study were patients
with nonclassical homocystinuria due to vi-
tamin B, deficiency (5 patients), or meth-
ylenetetrahydrofolate reductase deficiency
(3 patients), and patients with high me-
thionine levels due to liver failure.

In all the patients, the diagnosis of clas-
sic homocystinuria had been established by
findings of high methionine levels in blood
spots by tandem mass spectrometry (MS/
MS) [7], or in plasma by high-pressure lig-
uid chromatography and by MS/MS analy-
sis of urine for homocystine and the mixed
disulfide cysteine-homocysteine. These di-
agnostic findings were so sensitive and spe-
cific for the diagnosis of classic
homocystinuria that we only measured cys-
tathionine f-synthase activity in fibroblasts
(revealing its deficiency) in 25% of the pa-
tients.

A special diet restricted in methionine,
and combination drug therapy consisting of
200-1000 mg/24 hours of pyroxidine (vita-
min B,), 1-5 mg/24 hours of folic acid,
50-100 mg/kg per day of betaine (trimeth-
ylglycine) and a prophylactic dose of aspi-
rin were tried in all patients,

Results

We examined the files of 24 patients with
classic homocystinuria whose cases had
been followed by the Inbom Error of Me-
tabolism Section over a 10-year period
{1986-96). Summarized in Table 1 are the
patients’ presenting symptoms, other pre-
sentations on follow-up, clinical findings in
the skeletal system, central nervous system,
eyes and vascular system, as well as con-
sanguinity and other family members af-
fected with the same disease.
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Of the 24 patients studied, 21 had par-
ents who were first-degree relatives. Fe-
male patients constituted 63% of the total,
males 37%. The same disease affected one
or more family members of 19 patients. At
the time of the study, the age range of pa-
tients was 2—14 years. The usual presenta-
tions are described as follows: mental
retardation and developmental delay, sei-
zure disorder, ocular lens dislocation and
thromboembolic phenomena.

If not treated early, the condition may
result in progressive mental retardation,
marfanoid features and bilateral downward
dislocation of the ocular lens. Unusual
findings consisted of a patient who devel-
oped severe lower gastrointestinal bleed-
ing, a patient with type 1 diabetes mellitus
(probably due to the vasculopathy associat-
ed with the disease) and another patient
with severe bronchiectasis (possibly due to
fibrillin degeneration) which required re-
section of a lobe of the lung. In all, 20 pa-
tients developed downward dislocation of
the ocular lens and 18 exhibited the skeletal
manifestations of the disease, 3 showing
severe scoliosis.

The intelligence guotient (IQ) assessed
by the neuropsychiatrist revealed that 11
patients had mild mental retardation (IQ
52-67), 11 had moderate mental retarda-
tion (IQ 36-51) and 2 had severe mental re-
tardation (IQ 20-35). Most of the patients
with moderate to severe mental retardation
had not been referred early enough for ef-
fective treatment. We found 8 patients had
experienced thromboembolic episodes in
medium or large blood vessels. These epi-
sodes involved the brain, upper limbs, low-
er limbs and gastrointestinal tract.

In older patients, typical marfanoid fea-

tures begin to manifest. These include doli-

chostenomelia (long, thin limbs), a longer
arm span than body length, arachnodactyly,
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Steinberg sign and wrist sign. Ectopia lentis
with myopia and occasionally glaucoma or
cataracts are encountered.

The most common finding in the skele-
tal survey was osteoporosis, increased
length of long bones, irregular and widened
metaphyses and metaphysial spicules.
Computed tomography (CT) scans of the
brain revealed 3 patients with brain inf-
arcts, 1 patient with superior sagittal sinus
thrombosis and 7 patients with white matter
changes. The electroencephalogram (EEG)
was abnormal in 8 patients due to abnormal
background activity and/or focal epileptic
discharge present in 6 patients. Only 4 pa-
tients responded to vitamin B, (30 mg/kg
per day). Their methionine level dropped to
almost normal range after therapy.

Discussion

Homocystinuria due to CBS deficiency is a
rare metabolic disorder. Since 1962, only
600 cases have been described worldwide.
The cases described here thus constitute
4% of the world’s CBS patient population.
Only one-quarter of the cases described
were detected by neonatal screening,
through the finding of high methionine in
blood spots of neonates. The remaining
cases were detected either in high-risk fam-
ilies, or because of the presence of the com-
mon clinical features of the disease.
Subluxation of the ocular lens in ho-
" mocystinuric patients is usvally diagnosed
between 4 years and 6 years [8]. It is most
likely caused by degenerative changes in
the zonular fibres that hold the lens sus-
pended. Indirect evidence suggests that
fibrillin may be involved, since it is rich in
cystine residues.
Thromboembolic episodes involving
both large and small vessels are common
[8,9]. They have been attributed to en-

hanced production of thromboxane A, [10],
increased platelet adhesiveness [8], endot-
helial cell damage /7], increased prostacy-
clin synthesis [/2], activation of factor V
[13], reduced protein C activity [/4] and
cofactor activity of thrombomodulin [15].

Seizure disorders and progressive men-
tal retardation are observed in homocysti-
nuric patients. These findings can be
explained partly as a result of repeated
strokes caused by thrombotic events of the
disease and partly to homocystine neuro-
toxicity. Homocysteine is a potent neuro-
toxin, capable of causing neuronal damage
because of excessive stimulation of N-me-
thyl, D-aspartate receptors [4-6].

The marfanoid features may be ex-
plained by fibrillin degeneration due to the
increased level of homocysteine. Ho-
mocysteine might further interfere with the
correct formation of intra- and inter-chain
bonds in the early post-translational modi-
fication of collagen, and this may partially
be responsible for osteoporosis and other
skeletal changes.

The biochemical diagnosis of CBS defi-
ciency can be established by measuring
blood or plasma methionine [/6], urinary
homocystine and by enzyme assay. In many
laboratories elevation of urinary homocys-
tine can be assessed by the nitroprusside
test [17]. MS/MS analysis of urine provides
a more specific method for
determining both homocysteine and cys-
teine-homocysteine. Furthermore, hyper-
methioninaemia can be detected by MS/MS
analysis of blood spots and therefore offers
the possibility of neonatal screening for this
disorder, as well as other disorders which
lead to elevation of methionine. The MS/
MS method is also an excellent tool for fol-
low-up of treatment [7].

The medical management of homocysti-
nuria includes a methionine-restricted cys-
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tine-supplemented diet [/8] and pyroxidine
(vitamin B,) therapy (200-1000 mg/24
hours) in patients who have the vitamin B,
responsive disease (40% of affected pa-
tients) [/9]. Folic acid (1-5 mg/24 hours)
should be added to the treatment regime
[20]. Betaine (trimethylglycine) (50100
mg/kg per day), which serves as a methyl
group donor lowering homocystine levels
by remethylating homocystine to methion-
ine, should be tried, especially in vitamin
B, unresponsive patients [8,21]. These pa-
tients and heterozygous carriers are at in-

La Revue de Santé de la Méditerranée orientate, Vol, 5, No. 6, 1993

creased risk of thromboembolic phenome-
na and should therefore be kept on prophy-
lactic doses of aspirin [22,23].

These therapeutic modalities wete tried
in all our patients with variable success.
Only 4 patients responded to vitamin B o Te-
suiting in normalization of plasma methion-
ine levels. The other patients may represent
the vitamin B, unresponsive variety, ex-
plaining the failure of vitamin B, in their
case. Nevertheless, the other medications
used played an important role in preventing
the more drastic complications of the disease.
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