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Subject 11I-3 was the third child of first cousin healthy Pakistani parents. She was
born at term following a normal delivery. Birth weight was 2.3 kg. Growth was poor in
the neonatal period but no underlying cause was identified. She had a systolic
murmur and mild pulmonary stenosis was found on cardiac catheterization. At 6
months lactic acidosis was noted, with plasma lactate levels ranging from 3.5-6.6
mmol/L and elevated plasma alanine. There was also evidence of proximal renal
tubular acidosis. This was treated with oral sodium bicarbonate. At 10 months she
had mild motor delay and she was later diagnosed with speech delay and moderate

learning difficulties. There is no history of seizures.

Neurophysiology showed evidence of a predominantly sensory axonal peripheral
neuropathy mainly affecting lower limbs, with no evidence of myopathy. Brain MRI
(Figure 1B) showed multiple scattered foci of T2 hyperintensities within the deep
white matter of both cerebral hemispheres, medial thalami, at the level of the
superior cerebellar peduncles, corticospinal tracts of the pons, right middle cerebellar
peduncles, cerebellar hemispheres and descending tracts at the levels of the

medulla oblongata. She has not had a muscle biopsy.

Most recent clinical examination aged 34 years showed limited speech and
understanding. There was mild upper limb and gait dystonia, but neurological

assessment was otherwise normal.

Subject 111-6 was the sixth child (second dizygotic twin) of first cousin Pakistani
parents. She presented at birth, following an uneventful pregnancy, with lactic
acidosis which resolved with sodium bicarbonate. Birth weight was 1.9 kg. She was
discharged one month later and continued on oral sodium bicarbonate until aged 7
years. She was subsequently diagnosed with mild learning difficulties, but was
otherwise medically stable until the age of 25 years when she developed
hypertension and suffered a respiratory arrest requiring tracheal intubation and
admission to intensive care. Brain magnetic resonance imaging (MRI) demonstrated
T2 hyperintensities in the anterior lateral medulla, posterior pons, and the thalami,

parietal white matter and basal ganglia. Muscle biopsy demonstrated a mild increase
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in lipid but was otherwise normal. Spectrophotometric assay of muscle confirmed
cytochrome-c oxidase (COX) deficiency (COX/citrate synthase [CS] ratio 0.004;
controls 0.014-0.034). She was eventually extubated and established on nocturnal
non-invasive ventilation. She required a protracted period of rehabilitation and was
discharged 8 months following her initial admission when she was alert and
conversing, although was dependent for most care needs. Unfortunately, she later
died aged 26 years of a second respiratory arrest caused by presumed extension of

her existing or new brainstem lesions.

Subject 11I-13 was the seventh child of healthy Pakistani parents who are second
cousins. His six siblings are all well. He was a second dizygotic twin and was born by
forceps delivery for breech presentation at 37 weeks’' gestation. At birth he was
floppy and bradycardic and required cardiopulmonary resuscitation. Apgar scores
were 3 at 1 minute and 9 at 5 minutes. He had a mixed respiratory and metabolic
acidosis (pH 6.99, pCO2 8.74, bicarbonate 14 mmol/l, base deficit 14.8 mmol/l) and
was admitted briefly to the neonatal unit for headbox oxygen treatment, but his
respiratory symptoms had settled by 24 hours of age. At 4 months poor growth and
mild motor developmental delay were noted. At 2 years he was referred to the
metabolic unit because of poor growth, developmental delay and lactic acidosis. At 3
years he developed dystonic posturing of the left arm and respiratory distress due to
lactic acidosis, which responded to sodium bicarbonate (1 mmol/kg/day). He had
frequent upper respiratory infections during the first 5 years of life. Neurological
regression occurred from 4 years, with gradual but progressive loss of skills (walking,
speech, cognition) over the next four years until his death at 8 years and 9 months of
age. Examination at 4 years revealed bilateral horizonatal nystagmus, optic atrophy,
gait ataxia, tremor, thin musculature and brisk tendon reflexes. At 8 years he also

had a four-limb dystonia. He never had seizures or myoclonus.

Plasma lactate ranged from 2.1-8.5 mmol/L (reference range 0.7-2.1 mmol/L) and
CSF lactate was elevated at 6.4 mmol/L (normal <2 mmol/L) with a paired blood
lactate of 5.8 mmol/L. Echocardiography was normal, and there was no evidence of
renal tubulopathy or hearing impairment. MRI brain at 2 years demonstrated
abnormal signal in the parietal white matter with no convincing involvement of the

basal ganglia or brainstem, whilst magnetic resonance spectroscopy showed an
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increased lactate peak in the basal ganglia. Muscle histology at 2 years revealed
reduced histochemical staining of COX in all muscle fibres and increased lipid in type
| fibres. Respiratory chain enzyme activities were not formally determined in muscle,
but fibroblast COX activity was normal at 43 nmole/mg protein/min (reference range

30-90) with a normal COX/citrate synthase ratio of 1.7 (normal >1).
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