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Introduction
Alkaptonuria is an autosomal recessive inherited disorder that 
occurs due to the deficiency of homogentisate 1,2-dioxygenase 
enzyme involved in the tyrosine metabolism [1] (Figure 1). 
Alkaptonuria is one of the first conditions in which Mendelian 
recessive inheritance was proposed. The incidence of alkaptonuria 
is 1 in 2,50,000 to 1 in 10,00,000 [2]. Pollack et al. mapped the 
alkaptonuria gene in chromosome 3q2. Since the homogenitisic 
acid has high affinity to alkalis, it is named as alkaptonuria [3]. 
Acidic urine in alkaptonuria may not become dark even after 
many hours of standing. Alkaptonuria is a condition which is 
present at birth, but morbidity occurs years later which present 
as ochronosis or arthritis. 

 

Case Presentation
A 25 year old male came with the history of dark staining of 
dress and undergarments (Figure 2) since childhood. He noticed 
change in color of urine to black (Figure 3) when left standing for 
few hours which was clear during voiding (Figure 4). There was no 
history of joint pain, visual disturbances and skin pigmentation. 
He was born of non-consanguineous marriage and there was no 
history of similar complaints for either of the parents. 

Black Urine: A Tale of Two Ages

Figure 1: Metabolism of tyrosine. 

Figure 2: Dark staining of the undergarment.

Figure 3: Urine sample after 2 hours of voiding.

Abstract
Alkaptonuria is a rare inborn error of metabolism with autosomal recessive 
inheritance with a mutation in homogentisate 1,2-di oxygenase. It results in 
excessive excretion of homogentisic acid in the urine, ochronosis, and debilitating 
arthritis of the spine and large joints. In this report 25-year male presented with 
darkening of urine and under garments. Lab findings are compatible with the 
diagnosis of Alkaptonuria. Treatment was initiated and patient is on follow up.

Keywords: Alkaptonuria; Black urine; Homogentisate

Received: May 21, 2021; Accepted: June 04, 2021; Published: June 11, 2021

Vol.5   No.3   : 6



2021

2

ARCHIVOS DE MEDICINA
ISSN 1698-9465

This article is available in:  http://trauma-acute-care.imedpub.com/

Trauma & Acute Care

ISSN 2476-2105

Lab investigation showed Hb 13 g%, random blood sugar 124 
mg%, urea 26 mg%, creatinine 0.8 mg%, serum uric acid 3.5 
mg%, serum calcium 9 mg%, total bilirubin 0.3 mg% and nil 
urine albumin. Fasting and post prandial sugar values were 
normal. On evaluation, ophthalmology examination was normal, 
showing no depositions. Rheumatologic tests were negative. 
Cardiology evaluation showed normal echo study. USG abdomen 
showed normal sized kidneys with maintained cortico-medullary 
differentiation. Musculo skeletal system, skin is normal. 
Chromatography showed high amount of homogentisic acid in 
urine with elevation factor of 2530.
His grandfather aged 72 years had similar complaints with 
associated severe knee and back pain, difficulty in walking and 
was also diagnosed to have prostatic calcification. His urea was 30 
mg%, creatinine 0.9 mg%. On general examination he had bluish 
black pigmentation over the cartilage of the ear. Patient had fixed 
flexion deformity of both hips and patient had kyphosis of thoracic 
and lumbar spines. Radiology evaluation revealed degenerative 
changes and narrowing of joint spaces in lumbar spine and dense 
calcification of intervertebral disc. In urine routine examination 
albumin was absent. His urine examination also showed high 
amount of homogentisic acid with elevation factor of 1228.
Both were diagnosed as Alkaptonuria and started on taking 
Vitamin C as 1 g/day and are on follow-up.

Discussion
Alkaptonuria is due to the deficiency of homogentisic acid 
oxidase resulting in both intra and extra cellular accumulation 
of homogentisic acid. It is further oxidized to benzoquinonine 
acetate which polymerizes to form melanin like substances 
leading to its deposition in cartilage and other fibrous tissue and 

skin [4].

In infants, diaper staining is the most important sign of 
alkaptonuria. One of the first symptoms is darkening of urine on 
standing [5]. Many persons are asymptomatic until adulthood. 
In 4th decade external signs of homogentisic acid deposition 
manifested as pigmentation in sclera or the cartilage of the ear 
occur. Most common complication in alkaptonuria is ochronotic 
spondyloarthropathy. Alkaptonuric ochronosis can lead to more 
brittle cartilages and fracture may happen. Involvement of 
intervertebral discs at thoracic and lumbar levels occurs in 50% of 
patients. Spontaneous rupture of Achilles and quadriceps tendon 
is also reported [6]. Aortic leaflets and mitral leaflets may also 
be involved and coronary artery calcification is seen in 50% of 
patients below 60 years [7]. A heavy deposition in the larynx, 
trachea bronchial tree and esophagus may result in hoarseness of 
voice and dysphagia. The disease is more severe in men, although 
the incidence in the two sexes is equal. Arthritis is the only 
disabling effect of this condition and occurs in almost all patients 
as age advances. Since our patient is 25 years old, ochronosis, 
cardiac and vertebral involvement has not yet developed.

Kidney disease in alkaptonuria is relatively rare. Renal biopsy 
shows pigment deposition and chronic interstitial nephritis 
features which are suggestive of causal relationship leading to 
ochrontic nephropathy [8,9]. Reports suggest that nephrolithiasis 
is common in alkaptonuria and the calculi are composed of 
ochronotic pigment and calcium salts [10]. Homogentisic acid 
acts as a chemical irritant causing inflammation and binds to 
connective tissue altering the structure leading to the stone 
formation [11]. Prostatic calculi are one of the manifestations 
of alkaptonuria [12-15]. Intra prostatic reflux of urine containing 
high levels of homogentisic acid is responsible for prostatic 
calcification. In our case, patient’s grandfather was diagnosed 
to have prostate calcification. Active surveillance for cardiac, 
renal, prostatic complications should be done after 4th decade. 
In our case patient’s grandfather was diagnosed to have prostate 
calcification. Alkaptonuria does not cause developmental delays 
or cognitive impairment and does not affect life span.

Diagnosis of alkaptonuria is made upon identification of 
symptom, detailed history and clinical evaluation and variety of 
tests. Addition of ferric chloride to the urine that changes the 
urine colour to black is the most commonly used diagnostic test 
for alkaptonuria (Figure 5). Ammoniacal silver nitrate test is also 
used for diagnosis. Gas chromatography and mass spectrometry 
is also used to check quantitative level of homogentisic acid in 
urine. DNA analysis of mutated homogentisate 1, 2 dioxygenase 
gene is diagnostic of alkaptonuria.

Conclusion
Treatment for alkaptonuria is Vitamin C at a dose of 1 g/day 
recommended for older children and adults. The antioxidant 
nature of ascorbic acid inhibits polymerization of homogentisic 
acid and its deposition in the cartilage which will retard the 
progression of the disease. With treatment of ascorbic acid, the 
level of excretion of homogentisic acid did not change, whereas 
its derivative, benzoquinone acetic acid completely disappeared 

Figure 4: Urine sample immediately after the voiding.

Figure 5:  Urine sample after 1 hour of voiding.
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from the urine. Low protein diet especially in phenylalanine 
amino acids helps in reducing the progression of disease. 
Aspartatamine should also be avoided. Nitisinone, an inhibitor of 
enzyme 4-hydroxyphenyl pyruvate dioxygenase will reduce the 
excretion of homogentisic acid, but its long term safety profile 
and efficacy is yet to be proved. Anti-inflammatory therapy and 
increasing the muscle strength by swimming would also be useful 
for joint pains.

Physician involved in the care of patients with musculo-skeletal 
problems should be aware about Alkaptonuria particularly in 
a patient with degenerative arthropthy more progressed than 
expected for patient age.
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