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INTRODUCTION

Cystinuria is an autosomal recessive defect in
reabsorptive transport of amino acids, particularly
cystine, with the only phenotypic manifestation of
recurrent cystine nephrolithiasis.' Symptoms vary from
hematuria, flank-pain, frequent urinary-tract-infection,
nephrolithiasis, hyperuricemia, and renal insufficiency.
Significant delay in diagnosis and multiple urologic
procedures adversely affects quality of life.? Diagnosis
is based on renal calculi analysis, qualitative method
of measuring urinary excretion of cystine, measurement
of cystine concentration in urine by mass spectrometry,
radiological investigations like CT scan and genetic-
testing.> We present an eighteen-year-old boy, known
case of cystinuria with atypical presentation of recurrent
infections- pneumonia, meningitis, jaundice, pulmonary
tuberculosis, renal calculi formation until and after his
diagnosis was confirmed at age of two. During present
follow-up, color reactions of amino acids and cyanide
nitroprusside tests in urinary samples were performed;
these tests were established for future testing in
suspected cases of cystinuria in our laboratory.

Cystinuria is an autosomal recessive defect in re-absorptive transport of amino acids: cysteine, ornithine, arginine
and lysine from renal proximal convoluted tubules leading to urinary excretion of these amino acids. The phenotypic
manifestations are recurrent urolithiasis, hematuria, flank pain and frequent urinary tract infection. An eighteen
years old boy, diagnosed case of cystinuria at the age of two years is presented in this case report highlighting the
atypical presentation of recurrent infections with multiple organ involvement. The challenges in establishing the
diagnosis and the role of simple biochemical tests in confirming the diagnosis in a poor resource setup is highlighted.
Performance of simple biochemical tests in the urine sample of this patient was done for the utility of these tests for

future diagnostic purpose in any suspected cases of cystinuria in our set up.

CASE REPORT

An eighteen-year boy diagnosed with cystinuria at age
of two, visited Paediatric OPD for follow-up after 7
years. He is apparently healthy with dietary restrictions,
regular urinary alkalizer and pH monitoring. Patient was
full-term baby, normal vaginal delivery with APGAR
scores 7, 8 and 9 at 1, 5- and 10 minutes respectively.
Six-days after birth, he developed high-grade fever,
breathlessness, feeding refusal, decreased reflexes, and
admitted with diagnosis of pyogenic meningitis, treated
with IV antibiotics.

He developed recurrent episodes of bronchial
pneumonia with high-grade fever treated with IV
antibiotics at 1.5-, 3- and 6-months age. There was
failure to thrive; poor sucking with NG-tube feeding. At
nine months age, pulmonary tuberculosis was diagnosed
and anti-tubercular treatment(ATT) was started and
continued for nine months. At age of 14months, he
developed high-grade fever with difficult micturition.
X-ray KUB showed single vesicle and left ureteric
calculi. Cystoureterolithotomy and circumcision were
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performed. At 16émonths age, bronchial pneumonia
was treated with IV antibiotics. At age of 22months,
suprapubic cystolithotomy performed for single bladder
calculi. Stone analysis revealed cysteine and calcium
oxalate stone.

One month later, patient redeveloped pain abdomen.
At age of two, with impression of “Suspected metabolic
disorder, recurrent urolithiasis with recurrent respiratory
infection, with developmental delay, suspected post-
meningitis complication resulting into feeding problem
and recurrent aspiration pneumonia”, he was referred
to All India Institute of Medical Sciences(AlIMS), where
in view of developmental delay and recurrent renal
stone formation, diagnosis of “cystinuria” was made.
Urine cyanide nitroprusside test was positive. Urine
aminoacidogram (qualitative) showed positive for
cysteine. Pulmonary work-up revealed right lung lower
lobe collapse with calcification streaks. USG revealed
bladder calculi and CT abdomen suggested microlithiasis
in collecting-system and cystolithotomy performed.
D-Penicillamine was started, with increased fluid intake,
urinary alkalizer, dietary restriction of methionine and
salt. Regular follow-up and urine pH monitoring was
advised.

At age of eight, patient visited AIIMS for first follow-up.
He was under regular intake of D-penicillamine, urine
alkalizer. No calculi, no side effects of D-penicillamine;
no signs of developmental delay. He was advised to
continue same medication. Second follow-up was six-
months later, where D-penicillamine was stopped. Since
then, patient is continuously under urine alkalizer. At
age of 10, patient was diagnosed with typhoid. At age of
18years, patient visited us for third follow-up. He was
under regular urine alkalizer, urinary pH monitoring and
seldomly performs X-ray KUB.

Patient has three siblings, all apparently healthy.
According to parents, at AIIMS, they underwent few tests
and results were normal, no documentation available.

Patient’s chronological age 1is eighteen, height
158cm, weight 40kg, in tenth grade, with no signs of
developmental, gross motor and IQ delay.

He was referred to Biochemistry Department, for
investigations. However, there were no established
investigations protocol for diagnosing/monitoring
cystinuria in our laboratory. We started with simple urine
tests, and also wanted to establish these investigations
to diagnose cystinuria in suspected cases in future. We
collected 24-hour and random urine sample.
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In paper chromatography, both 24-hour and random
urine sample showed positive ninhydrin test slightly
above point of application, suggesting presence of
amino acids. However, we were not able to differentiate
them.

Color reactions in urine were performed. Sulphur test for
cysteine/cystine was strongly positive in 24-hour urine
sample and mild positive in random sample (Figure1).
Sakaguchi test for arginine was mildly positive in both
samples (Figure 2). Cyanide nitroprusside test was
moderately positive in both samples, suggesting cystine
in urine (Figure 3).

Figure 1. Sulphur test (A- random urine- patient,
B- 24-hour urine-patient, C- control urine sample).

Figure 2. Sakaguchi test- 24-hour urine sample.
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Figure 3. Cyanide nitroprusside test; A- control, B-
random urine- patient, C- 24-hour urine- patient).

Random urine pH was 6.5. USG showed no calculi. All
biochemical results were discussed with paediatrician;
patient advised to continue urine alkalizer, plenty
water, salt and dietary protein restriction.

DISCUSSION

Cystinuria, an inherited metabolic disorder with defect
in reabsorptive transport of amino acids: cysteine,
ornithine, arginine and lysine, typically presents with
urolithiasis, hematuria, flank pain and frequent urinary
tract infection.* In our patient there were no evidence
of renal complications associated with cysteine calculi;
atypical clinical presentation of recurrent infections-
meningitis, pneumonia and tuberculosis has been
highlighted. Mutation in two protein subunits of amino
acid transporter, rBAT encoded by SLC3A71 and b%*AT
encoded by SLC7A9 can lead to cystinuria. >¢ We couldn’t
perform genetic tests to detect these mutations due
to unavailable infrastructure. Diagnosis of cystinuria
is commonly based on urinary microscopic finding of
cysteine stone showing characteristic cysteine crystals,
usually hexagonal, translucent and white.” Stone
analysis of our patient post-cystolithotomy at age of
22months revealed cysteine and calcium-oxalate stone.
Sodium cyanide nitroprusside test is rapid, simple, and
qualitative determination of cystine concentrations.
Cyanide converts cystine to cysteine, nitroprusside
then binds, causing purple hue in 2-10minutes. This test
detects cystine levels higher than 75 mg/g of creatinine.’
Test results were positive in both 24-hour and random
urine sample of patient during present follow-up.
However, as cyanide nitroprusside detects amino acids
containing free sulfhydryl or disulphide bind, thus
resulting false positive results in homocystinuria and

acetonuria. Hence, precise quantitative measurement
of urinary cystine levels by mass spectrometry is always
indicated. 8 We could not perform the later due to lack
of facility.

Management of cystinuria requires multi-modal
approach and combines lifestyle advice- increased fluid
intake, urine alkalization, which increases cysteine
solubility, restriction of salt and methionine containing
diet, medical therapy with cysteine-binding drugs-
penicillamine and tiopronin, which forms soluble
heterodimers with cysteine to reduce stone formation.
Surgical interventions for renal stones removal are
carried when required.® Combination of these strategies
was followed in our patient. However, there is no
curative treatment; patient holds lifelong risk of stone
formation, repeated surgery, impaired renal function
and quality of life.”® All health consequences were
properly counselled to the patient, with advice to
continue urine alkalizer, regular urine pH monitoring
and regular follow-up.

Atypical presentation of cystinuria with multiple organ
involvement, and huge limitation and challenges faced
in diagnosing a simple inherited metabolic disorder
like cystinuria was presented. Importance of simple
color reactions of amino acids in urine sample with its
establishment for future utilization in supporting the
diagnosis of suspected cystinuria has been discussed.
Many developing countries including Nepal, still struggles
in identifying many inborn errors of metabolism in
newborns delaying its diagnosis and management. "
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