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Tyrosinaemia type ll: an easily
diagnosed metabolic disorder with a
rewarding therapeutic response

M.A. Al-Essa,’ M.S. Rashed? and PT. Ozand -2

SUMMARY We retrospectively reviewed clinical and biochemical data of four patients diagnosed
with tyrosinaemia type Il. Diagnosis was established by high plasma tyrosine and normal plasma
phenylalanine levels using plasma high-pressure liquid chromatography and tandem mass spec-
trometry. All patients were miildly mentally retarded and had painful non-pruritic and hyperkeratot-
ic plaques on the soles and palms. There were no ophthalmic symptoms. The patients
dramatically responded clinically and biochemically to a diet restricted in tyrosine and phenylala-

nine.

Introduction

Tyrosinaemia type I (oculocutaneous tyro-
sinaemia) is an autosomal recessive disor-
der affecting the eyes, skin and central
nervous system. It is due to a deficiency of
tyrosine aminotransferase, an enzyme in-
volved in the metabolism of tyrosine {1].
The majority of reported cases are found
among Italian, German, French, Swedish,
Spanish, Norwegian, American, Canadian,
Australian, and Turkish Ashkenazi Jewish
populations [2-5], with almost half of these
coming from Italy [6]. Our files contain four
patients under clinical follow-up, with con-
firmed biochemical diagnosis for tyrosi-
naemia type II.

We aimed to increase awareness of the
medical community (particularly in Saudi
Arabia) of the clinical progression of this
disease, and of the rewarding clinical re-
sponse and prevention of complications

through dietary therapy. A further aim was
to enhance the ability of the medical com-
munity to make a diagnosis of tyrosinaemia

type 11 using tandem mass spectrometry
(MS/MS).

Patients and methods

The clinical and biochemical data of four
tyrosinaemia type II patients were reviewed
retrospectively. They were diagnosed by
the Inborn Errors of Metabolism Section at
King Faisal Specialist Hospital and Re-
search Centre (KFSH&RC), a tertiary refer-
ral centre for metabolic diseases in Saudi
Arabia,

All patients had typical clinical presen-
tation, mild mental retardation and progres-
sive painful non-pruritic and hyperkeratotic
plaques on the soles and palms. An experi-
enced neuropsychiatrist assessed their in-
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telligence quotient. Eye examination was
performed by an ophthalmologist. Diagno-
sis of the disease was established by the
findings of high plasma tyrosine and nor-
mal plasma phenylalanine levels using
plasma high-pressure liquid chromatogra-
phy and MS/MS [7].

Results

The four patients diagnosed as tyrosi-
naemia type II at KFSH&RC were all from
the same tribe from the western region of
Saudi Arabia. They included three women
(age range: 25-30 years) and a boy (age 7
years). They were all mildly mentally re-
tarded and had painful non-pruritic and
hyperkeratotic plaques on the soles and
palms. No eye signs or symptoms could be
demonstrated.

Treatment consists of dietary restriction
of tyrosine and phenylalanine to a degree
sufficient to achieve a resolution
of the clinical symptoms. Patients were
compliant with the dietary therapy, and 6
weeks later the lesions on the soles and
palms were completely healed. Before the
initiation of therapy, the tyrosine values
were above 1000 mmol/L (normal 30--90
mmol/L) in all the patients. A 15%—20%
drop in tyrosine levels: followed dietary
therapy. This drop was accompanied by a
paralle]l improvement in the clinical status
of the patients.

Discussion

Tyrosinaemia type II (oculocutaneous tyro-
sinaemija) is an autosomal recessive
disorder resulting from a deficiency in ty-
rosine aminotransferase (TAT). Skin, eye
and neurological signs are the cardinal fea-
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tures of this disease [3]. Skin manifestation
usually begins after the first year of life, but
may begin as early as 1 month of age. Pa-
tients generally suffer from progressive,
painful, non-pruritic and hyperkeratotic
plaques on the soles and palms. Hypothe-
nar and thenar eminences are areas of pre-
dilection. Hyperhidrosis may be associated
with hyperkeratosis [8]. Leucokeratosis of
the tongue has also been reported [9). The
pain in the soles may be severe enough to
prevent walking.

Eye symptoms include photophobia,
redness, lachrymation and pain. An eye ex-
amination usually reveals conjunctivitis and
neovascularization. Central dendritic corne-
al erosions are also prevalent, which, if not
treated, may progress to corneal apacities,
cornea plana, stigmatism, strabismus, and
glaucoma, and hence decreased visual acu-
ity. In our patients, the lack of eye lesions is
not unexpected since some patients may
only have their first ophthalmic manifesta-
tion in their forties [5]. Moreover, the mani-
festations may be confined to the skin
[4,10,11] as in our patients, or to the eyes
[72-14].

Mental retardation may be variable,
occurring in less than 50% of patients
{2,6,15]. There is no relationship between
age of diagnosis and mental retardation.
However, the degree of mental retardation
may be related to higher values of plasma
tyrosine [6].

The diagnosis can easily be established
by high plasma levels of tyrosine, with oth-
er plasma amino acid levels being normal
[8,15]. Tyrosine is the only amino acid in-
creased in the urine of these patients. TAT
activity is reduced or absent in the superna-
tant of liver homogenates [16]). It is rarely
ncceasary to perform a liver biopsy for TAT
assay. Preclinical detection and treatment

1444 ¢ 1wl ¢ alondt A ¢ 2 kal Aoviall dakiin ¢ s ) 3, dall Al



1206

should be possible in areas where neona-
tal screening for hypertyrosinaemia is in
place.

Treatment consists of dietary restriction
of tyrosine and phenylalanine to a degree
sufficient to achieve a resolution of the
clinical symptoms. There is no consensus
about the optimal blood level of tyrosine, or
at what age the diet should be started to pre-
vent neurological impairment. A blood lev-
el of tyrosine of 600 pmol/L is suggested to
be a reasonable goal.

Tyrosinaemia type II is a very labile dis-
ease. From our local experience at KFH, we
have observed that a tyrosine level of 1000
mmol/L is the “biochemical threshold”
above which the clinical manifestations
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start to appear. This probably explains in
part why these patients dramatically im-
proved when the tyrosine level was kept
below this figure.

Low tyrosine and phenylalanine formu-
las are commercially available, to optimize
growth and meet the nutritional require-
ments for these patients. The eye and skin
lesions usually resolve after a few weeks of
dietary therapy, but recur if the diet is
stopped [17,18]. Since there is risk of men-
tal retardation in TAT-deficient patients,
careful dietary control of maternal plasma
tyrosine levels should be considered during
pregnancy [3}. Treatment with systemic ste-
roids should be avoided, as the disease can
worsen with this therapy [19).
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