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ABSTRACT

Background and Aim: Hematuria in an infant is not very uncommon. Nephrocalcinosis
and renal stones frequently cause hematuria and urinary tract infections in early infancy.
Furthermore, xanthinuria is a rare metabolic disorder that can lead to the abnormal
accumulation of xanthine, resulting in nephrocalcinosis and the subsequent formation
of renal stones. It is an autosomal recessive genetic disorder caused by a lack of xanthine
dehydrogenase, which breaks down hypoxanthine and xanthine into uric acid in the final two
steps of the purine degradation process. Only a few instances have been noted worldwide.
Furthermore, pediatric xanthinuria has never been reported from Bangladesh.

Case Presentation: Herein, we discussed a 2-month-old male infant who had symptoms of
excessive crying during micturition and microscopic hematuria, later diagnosed as a case of
xanthinuria type 1.

Conclusion: Hereditary xanthinuria may present with hematuria and nephrocalcinosis.
Confirmation by genetic testing is useful for identifying the type of hereditary xanthinuria
and predicting the outcomes.
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Introduction

ematuria in children can have a wide
range of causes, and the differential di-
agnosis may include infections, kidney
and urinary tract abnormalities, vascular
anomalies, such as nutcracker syndrome,
malignancies, acute and chronic glomerular diseases,
hypercalciuria, and stones. Nephrocalcinosis and re-
nal stones may give rise to hematuria and urine infec-
tion in early infancy. Additionally, xanthinuria is a rare
cause of nephrocalcinosis, and renal stones may pres-
ent with these symptoms [1]. A deficiency of xanthine
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dehydrogenase/oxidase (XDH/OX) leads to decreased
breakdown of hypoxanthine and xanthine into uric acid,
resulting in the accumulation of these uric acid precur-
sors and causing hereditary xanthinuria, which is inher-
ited in an autosomal recessive manner [2]. Typically,
type I xanthinuria is caused by a mutation in the XDH/
XO gene, located on chromosome 2p23.1, while type
II results from deficiencies in XDH/OX and aldehyde
oxidase (AO). These deficiencies are due to mutations
in the MOCOS gene, located on chromosome 18q12.2,
which encodes the molybdenum cofactor sulfurase. De-
spite different mutations, these types are clinically indis-
tinguishable [3, 4]. Most of the patients with classical
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xanthinuria are asymptomatic, and the onset of symp-
toms might happen at any age. Nearly 50% of patients
with classical hereditary xanthinuria have urolithiasis,
acute renal failure, renal colic, hematuria, and urinary
tract infections. Additionally, arthropathy, myopathy,
duodenal ulcers, and chronic kidney disease occur in a
small percentage of patients [5, 6]. Herein, we discussed
a 2-month-old infant who presented to us with excessive
crying during micturition and hematuria, later diagnosed
as a case of xanthinuria.

Case Presentation

A 2-month-old male infant, 1** born of consanguineous
parents, weighing 5.6 kg, presented to our clinic with the
complaint of excessive crying during micturition. He
had no history of polyuria, weight loss, or neonatal sei-
zure. The baby was delivered by lower segment cesarean
section at term without any natal or postnatal complica-
tions. The mother was a primigravida and was undergo-
ing regular antenatal check-ups. He had no history of
gestational diabetes, hypertension, or TORCH infection.
He also had no family history of any kidney disease.

Table 1. Results of initial investigations
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On examination, there were no facial abnormalities,
the eyes were free of cataracts, the ears, nose, and throat
were normal, and vital signs were normal. His weight
was 4.9 kg, his height was 55 cm, the occipito-frontal
circumference (OFC) was 37 cm, and his reflexes were
normal. Abdomen examination revealed no organomeg-
aly and kidneys were not ballotable. Urine routine ex-
amination revealed the following results: Red blood cell
(RBC): 10-12/hpf, White blood cell (WBC): 1-3/hpf,
and albumin: Absent. Urine culture showed no growth.
USG revealed multiple echo-dense areas and focal calci-
fication in the left kidney (Figure 1). Thus, we did some
blood tests. Provisionally, we diagnosed this case as a
nephrocalcinosis due to idiopathic hypercalciuria and
differentially think of other metabolic causes. His initial
lab investigations are shown in Table 1.

Blood test revealed normal parathyroid hormone lev-
els, serum calcium and phosphate levels were normal,
the urinary calcium/creatinine ratio was 0.8 mmol/mmol
and the urine oxalate creatinine ratio was normal. His
renal function was found to be normal. ABG revealed
a normal blood PH of 7.42. After genetic confirmation,

Variables Patient Values Ref. Values
Serum Na* (mmol/L) 142 135-145
Serum K* (mmol/L) 4.8 3.5-5.5
Serum CI' (mmol/L) 105 98-107
Blood PH 7.43 7.35-7.45
Serum magnesium (mmol/L) 0.8 0.7-1.0
Serum Ca? (mmol/L) 24 2.2-2.7
Serum PTH (pg/mL) 45.2 8.0-61
Serum PO, (mmol/L) 1.9 1.4-2.4
Serum creatinine(umol/L) 45 27-62
Urine osmolarity (mOsm/kg) 297 50-750
Urine Ca/Cr (mmol/mmol) 0.8 0.09-2.2
Urine oxalate: creatinine (mmo:mmol) 0.09 0.06-0.17
Spot urine PCR (gm/mmol) 0.02 <0.05
Serum uric acid (mg/dL)* 1.9 2.5-5.5

Abbreviations: Na*: Sodium; K*: Potassium; CI: Chloride; Ca**: Calcium; PTH: Parathyroid hormone; PO,: Phosphate; Ca/Cr:
Calcium/ creatinine clearance ratio; PCR: Polymerase chain reaction.

"Serum uric acid level was low and all other parameters are within the normal range.
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Figure 1. Ultrasound images of the kidneys

we also measured serum uric acid, which was found to
be low (1.9 mg/dL). We started adding drinking water
along with breast milk, as well as potassium citrate, after
obtaining the USG report to minimize stone formation;
however, once xanthinuria was confirmed genetically,
we discontinued potassium citrate, as urine alkaliniza-
tion does not prevent xanthine stone formation. We con-
tinue to follow up regularly with this patient. At one year
of age, his urine report showed 1 to 5 RBCs per high-
power microscopic field., and a recent ultrasonography
revealed a single focal calcification in the left kidney.
In addition, a surgical consultation was performed and it
was recommended that conservative medical treatment
be continued. For the publication of this case report, we
obtained informed written consent from the parents.
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Discussion

Classic xanthinuria occurs as a result of reduced or absent
enzymatic activity of xanthine dehydrogenase (XDH), which
is responsible for the final step of purine metabolism and
leads to the conversion of xanthine and hypoxanthine to uric
acid [7]. The onset of disease varies from infancy to adult-
hood. It may be asymptomatic or may present with hema-
turia, infections, nephrolithiasis, and colic [8]. Umair et al.
reported an 18-month-old case presented with renal stone and
hematuria [9]. Our patient presented at 2 months of age with
symptoms of dysuria and nephrocalcinosis. The diagnosis
may be made incidentally, by finding low serum uric acid
or by analysis of stones after surgical removal of kidney or
ureteral stones [8-10]. In the case of our patient, we found
uric acid levels to be low as well. We confirmed our patient
as a case of hereditary xanthinuria after the whole-exome se-
quencing revealed a mutation in the XDH gene.
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Patients with xanthinuria are advised to follow a low-
purine diet and drink a lot of water. Unlike individuals
with uric acid lithiasis, urine alkalinization has no effect
because xanthine’s solubility is mostly independent of
urine pH [11, 12]. We started adding drinking water at
2 months of age, which alleviated the symptoms of ex-
cessive crying during micturition. Additionally, although
we initially started with potassium citrate, we stopped it
at 6 months after genetic confirmation. We advised the
mother to give the child complementary foods with a
low-purine diet and to continue it.

Recently, a study identified in vitro inhibitors of xan-
thine crystallization that have the potential for inhibiting
the formation of xanthine crystals in urine and prevent-
ing the development of renal calculi in patients with xan-
thinuria. Therefore, theobromine intake could protect
xanthinuric patients from renal xanthine calculi. Clinical
trials are needed to prove this effect in vivo and it is not
available for treatment [11].

Conclusion

Hereditary xanthinuria may present with hematuria and
nephrocalcinosis. All renal stones should be examined,
and serum uric acid measurement may be done in sus-
pected cases. Confirmation by genetic testing is useful
for identifying the type of hereditary xanthinuria and
predicting the outcomes.
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