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A case of alkaptonuria : the first case in Korea
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Alkaptonuria is a rare metabolic disease in which homogentisic acid cannot be metabolized due to a
lack of the enzyme homogentisic acid oxidase. The disease often manifests itself in childhood by
darkening of the urine upon standing. The disease leads to such serious consequences as ochronosis
of cartilage and connective tissues with arthritis. It is expected that treatment with ascorbic acid
and a dietary restriction of protein may decrease the late and serious consequences by diminishing
the serum concentration of the metabolite benzoquinone acetic acid. A thirteen month-old girl was
recently diagnosed with alkaptonuria by urine organic acid analysis. She excreted pinkish urine on a
diaper and as time went by the urine color changed to a light brown. In laboratory findings, urine
examination and culture results were normal. But urine organic acid analysis detected abnormal find-
ings a prominent and massive elevation of homogentisic acid. The other physical findings were nor-
mal. This is the first case diagnosed in Korea. (Korean J Pediatr 2006;49:329-331)

Introduction

Alkaptonuria is a rare metabolic disease caused by de-
ficiency of the enzyme homogentisic acid oxidase' ™. Tt is
characterized by dark discoloration of the urine, ochronosis,
and the brownish black pigmentation of eyes, skin, joints
and some vital organs like heart and kidneyss). The con-
dition commonly presents itself in adulthood. There have
been no reported cases in Korea. However, we recently
came upon thirteen month-old girl whose dark discoloration

of urine led to diagnosis of the disease.
Case Report

This thirteen month-old female baby was doing well
without any problems. She was born with a gestational
age of 39 weeks, via normal vaginal delivery in birth
weight 3.26 kg, at Soonchunhyang University Chunan Hos-
pital. She was bottle fed formula milk. She was the only

baby of healthy parents of a non-consanguineous marriage.
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There was recorded no family history of metabolic disease.
At nine months, she first excreted pinkish urine on a dia-
per, and her urine was examined for urinary tract infection
at a local clinic. Urine examination detected nothing, and
culture results were normal. She was fed large amounts of
water, and her urine color became normal gradually. One
week later, she again excreted pinkish urine on a diaper,
and as time went by the urine color changed to a light
brown (Fig. 1).

On physical examination, her vital signs were stable
(blood pressure 100/60 mmHg, pulse rate 124/min, respira-
tory rate 34/min, body temperature 36.9C). Her height,
weight, and head circumference were within normal ranges.

She had no abnormalites or pathologic findings in skin,
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Fig. 1. Urine samples of normal person, parents and patient.
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Fig. 2. Urine organic acid analysis for our patient. A large amount of homogentisic acid measured in

the urine.

head and neck, eyes, chest, abdomen, back and extremities.
She was normal, too, per neurologic examination.

Laboratory examination showed a white blood cell count
of 13,600/mm’ with platelets 236,000/mm’, a hemoglobin
level of 105 g/dL, hematocrit 30%. The results of the
blood chemistry were AST 47 IU/L, ALT 23 IU/L, BUN
14.6 mg/dL, creatinine 0.4 mg/dL, PT 115 sec (INR:0.95),
aPTT 29 sec, and CRP 3.1 mg/L (normal range:<5.0 mg/
L). Urine analysis showed nothing unusual and urine cul-
ture was normal. Amino acid analysis showed normal re-
sults. Detected abnormal finding was a prominent and mas-
sive elevation of homogentisic acid 1,158.3 mmol/molCr
(normal range <2 mmol/molCr) (Fig. 2). Urine organic acid
analysis was rechecked, but yield the same result (910.7
mmol/molCr).

Her case was followed up at Soonchunhyang University
Hospital’s outpatient department. She exhibited no abnor-

mal findings now, except the light brown urine.
Discussion

Alkaptonuria is a very rare disease. It is the result of a
deficiency of homogentisic acid oxidase, an important en-
zyme in the catabolism of aromatic amino acids. This de-
ficiency prevents the breakdown of homogentisic acid final-
ly to fumaric and acetoacetic acids. There is a buildup of
oxidized and polymerized homogentisic acid throughout the
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body” ~, more so in fibrous and cartilaginous tissue. This

in turn leads to a brownish black melanin-like pigmenta-
tion, a phenomenon known as ochronosis™ ®

One of the first symptoms of alkaptonuria is the dark-
ening of the urine upon StandingM . However, the urine is
of normal color when fresh. This phenomenon is due to
the oxidation and polymerization of homogentisic acid. It is
also pH-dependent and hence in some patients with alka-
ptonuria it is never seen if their urine has an acidic pHB).
Dark urine stains on the diaper are sometimes the first
telltale sign of the disease in infants”. Darkening of the
urine is the only feature suggestive of alkaptonuria in the
pediatric age group in most patientsz' Y In our case it
started at the age of nine months and that was the pres-
enting feature of the disease. Apart from the above phe-
nomenon, the patient is usually asymptomatic until the
third or fourth decade. Other main features of the disease
include ochronosis and arthropathy. There appears bluish
black or grayish blue pigmentation of the outer ocular tis-
sues like the sclera and cornea and conjunctiva. Scleral pig-
mentation(Osler’s sign) starts around the third decade®®.

Skin pigmentation usually appears around the fourth dec-
ade of life. One of the first sites to be involved is the ear
cartilage, which becomes thickened with bluish black pig-
mentation”. Tendons show similar discoloration and this is
demonstrated by telling the patient to make a fist upon
which there is discoloration of the extensor tendons over
the knuckles"”. There may be widespread dusky discolora-

tion of the skin of the cheeks, forehead, axillae, and gen-
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italia”. The buccal mucosa and larynx can be discolored,
too”. Nails can be stained brown.

Other system can also be involved. There may be signs
of aortic or mitral valvulitis. There may be prostatic or
kidney stones.

Ochronotic arthropathy is a particularly troublesome fea-
ture and appears insidiously around the fourth decade re-
sembling osteoarthritis™ ¥, There is involvement of weight—
bearing joints like the spine and knees as well as the
shoulders. Detecting and measuring the amount of homo-
gentisic acid in the urine confirms diagnosis of this dis-
ease. This is done by enzymatic spectrophotometry or gas
liquid chromatographyS).

Treatment of alkaptonuria is frustrating. It involves giv-
ing a low-protein diet with restriction of phenylalanine and
tyrosineS). However, this is not a very practical measure.
Ascorbic acid is given in doses of 1 g/dayH) to reduced
connective tissue damage. Presumably, the ascorbic acid
with its antioxidant properties helps to retard the process
of conversion of homogentisate to polymeric material then
deposited in cartilaginous tissues™ . The course of the dis-
ease remains the same. The average lifespan of the patient
is unchanged and he (she) dies of causes comparable with
the general populationS’B).

This case of alkaptonuria is unique for its appearance at
such a young age. The patient’s mother noticed the dark-
ening of the urine. Urine organic acid analysis confirmed

the diagnosis.
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