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Introduction

Alkaptonuria is an autosomal recessive disorder
with an estimated incidence of 1 in 250,000 to 1
million live births'. Due to a deficiency of the
enzyme homogentisic acid oxidase (HGO),
homogentisic acid (HGA) cannot be further
metabolized and results in accumulation of HGA
and its oxidative metabolites in blood, connective
tissue and urine, causing a triad of homogentisic
aciduria, ochronosis and arthritis’2. We report a
case which was biochemically confirmed by
quantifying HGA in urine.

Case report

A one-year-old male infant born at term, presented
with blackish discolouration of napkins moistened
with urine when left unwashed for many hours. The
intensity of the stain had increased while washing
with soap. His mother had noticed this since birth
for which she had sought medical advice. Initially
child had been investigated for urinary tract
infections and mother had been reassured. At
presentation to Lady Ridgeway Hospital at one
year of age he was thriving and developing
normally and physical examination revealed no
abnormality. He is the third child of non-
consanguineous healthy parents and his siblings
aged three and six years are also healthy. The urine
appeared normal on collection but it turned dark
brown to black on prolonged exposure to the
atmosphere. The urine pH was 5.5 and other
routine laboratory investigations were normal.
When urine was heated with Benedict reagent a
dark supernatant and a yellow precipitate of
cuprous oxide was formed which suggested the
presence of HGA (Figure 1).
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Figure 1: Benedict test for urine homogentisic
acid: (a) Dark supernatant & a yellow
precipitate (b) Negative control

Addition of ammoniacal silver nitrate to urine
immediately produced a black precipitate
indicating the presence of HGA (Figure 2).

(a)
Figure 2: Ammoniacal silver nitrate test
(a) Development of greenish black colour
(b) Negative control

(b)

These basic qualitative tests supported the clinical
suspicion of alkaptonuria. Semi quantitative
analysis of urine by gas chromatography / mass
spectrometry performed in a reference laboratory in
India revealed elevated levels of HGA. The relative
peak area of the compound with respect to internal
standard was 1561.69% (0.00% - 1.40%). This
helped to confirm the diagnosis of alkaptonuria.
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Figure 3: Urine organic acid profile - Chromatogram showing significant elevation of HGA

He was treated with ascorbic acid and a low protein
diet was recommended. He was advised to have
regular follow up.

Discussion

The urine of the patients with alkaptonuria darkens
on standing, due to oxidation and polymerization of
HGA to a melanin like product'?. Polymerization is
enhanced by alkali, which explains the increase in
intensity of the stain when diapers were washed
with soap?. In alkaptonuric patients fresh urine does
not have an abnormal colour and may not darken
for many hours if it remains at an acid pH2. As a
result, in alkaptonuric patients this finding may be
overlooked. During childhood alkaptonuria may be
asymptomatic and during adulthood they may
present with blackish pigmentation of connective
tissues namely sclera and cartilage of the ears?>.

Alkaptonuric patients may develop complications
due to multiorgan involvement associated with
rupture of tendons and ligaments, prostatitis, renal
stones, generalized arteriosclerosis and
calcification in the heart valves leading to
myocardial infarction'2. Although alkaptonuria
causes morbidity in these patients, they have a
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normal life span®. Diagnosis of alkaptonuria
requires detection of elevated levels of HGA in
urine?. Oxidation property of HGA reduces the
copper reagent in Benedict solution yielding a
yellow orange precipitate with a dark supernatant?.
The addition of silver nitrate and ammonium
hydroxide to urine also produces a black colour®.
Quantitative determination of urinary HGA can be
done by gas chromatography-mass spectrometry'-.
In our patient, it revealed a significantly high
urinary excretion of HGA.

Treatment of alkaptonuria is based on restricting
the intake of tyrosine and phenylalanine containing
proteins and preventing the oxidation of HGA by
the early use of reducing agents such as ascorbic
acid*®>. Eva et al (2003) reports that the
improvement in clinical symptoms and reversal of
radiological evidence of joint involvement with
these treatment strategies are possible. However,
protein restriction in young infants is difficult as
their growth will be restricted. There is no
definitive treatment for these patients. Regular
long-term follow-up is needed to monitor growth
and complications.
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Since alkaptonuria is a rare disease and may be
asymptomatic in childhood, a high degree of
clinical suspicion and awareness is essential for
early detection of the disease. In our patient though
the mother had noticed blackish discoloration of
urine since birth, diagnosis was delayed as he had
been investigated for urinary tract infections.
Urinary qualitative tests which can be performed in
any clinical laboratory are useful to support the
clinical  diagnosis in the absence of
chromatographic confirmation.
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