121 www.apjpch.com

Case Report

Giant Bladder Calculi: A Rare Cystinuria-Associated Nephrolithiasis in Rural Pediatrics
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ABSTRACT

Background: Pediatric giant bladder calculi (vesicolithiasis) are uncommon and rare. It is more frequently reported
in adolescents. In the pediatric population, predisposing factors differ from those in adults and typically include
urinary stasis secondary to obstruction, congenital anomalies of the kidney and urinary tract (CAKUT), recurrent
urinary tract infections, dehydration, and malnutrition. Metabolic abnormalities are often underdiagnosed,
particulatly in rural and suburban settings. The diagnosis of metabolic urolithiasis in rural pediatric practice remains
challenging due to multiple factors, including low clinical suspicion and awareness, limited availability of specialized
metabolic investigations, lack of local stone composition and genetic analyses, restricted access to pediatric
subspecialists, and prolonged referral pathways that delay diagnostic results. Additional barriers, such as difficulties
in obtaining 24-hour urine collections, socioeconomic constraints, and limited awareness of inherited stone
disorders, may further contribute to delayed diagnosis

Aims: To describe an unusually eatly presentation of cystinuria-associated giant bladder calculi and highlight
diagnostic challenges in a rural pediatric setting.

Case Description: A 2-year-2-month-old gitl presented with lower abdominal pain and oliguria, with a one-year
history of recurrent abdominal pain. Imaging demonstrated large bladder calculi with right ureteric and renal calculi.
Vesicolithotripsy removed two bladder stones; stone composition analysis was unavailable. Subsequent metabolic
evaluation was delayed by approximately nine months. A 24-hour urine amino acid analysis showed markedly
elevated cystine excretion of 669.02 mmol/mol creatinine (reference <50), with normal homocysteine, supporting
cystinuria as the underlying metabolic disorder. Renal function remained preserved and no recurrent stone
formation was identified on follow-up imaging.

Conclusion: Early-onset, recurrent, large, or atypically located urinary stones in children should prompt metabolic
evaluation. In resource-limited settings, timely biochemical testing, stone analysis where available, specialist referral,
and long-term preventive management are important to reduce recurrence and preserve renal function. These
challenges highlight the need for greater awareness, improved access to diagnostics services, and strengthened
referral networks to facilitate the early identification and management of children with metabolic stone disease.
Here, we report a case of giant bladder calculi presenting in early childhood and underscore the rare underlying
aetiology : Cystinuria.

Keywords: Giant bladder calculi; Renal calculi; Metabolic stone disease; Vesicolithiasis; Cystinuria; Pediatrics;
Rural.

INTRODUCTION

Nowadays, pediatric vesicolithiasis is uncommon in children and account for only a small proportion of urinary

tract calculi; however, the number of affected children has shown a gradual increase over the recent years,"” likely
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due to changes in lifestyle and dietary habits, as well as improved accessibility to radiological imaging modalities.>*
Unlike adults, bladder stones in children frequently warrant investigation. It is commonly associated with
constipation and urinary tract infections due to urinary stasis. Although constipation and urinary tract infection
are common associations, CAKUT, urogenital abnormalities, as well as inherited metabolic disorders and

environmental factors should be thoroughly investigated to identify potential underlying causes.*

Approximately 75% of urinary calculi originate in the kidneys before migrating to other parts of the urinary tract.’
Although less common, bladder stones account for approximately 0.3 - 5% of all urinary tract calculi,” and may

either form primarily within the bladder or descend from the upper urinary tract.

The clinical presentation of urinary stone disease in children differs from that in adult. In younger children,
symptoms are often vague and non-specific, including irritability, vomiting, and inconsolable crying. ’

Furthermore, some children may present with minimal symptoms or remain asymptomatic.®

Most urinary stones are composed of calcium, cystine, struvite, and uric acid.” Although cystine stones are
uncommon in adults, accounting for only 1-2% of urinary tract stones, they are more frequently encountered in
children, where they may represent up to 10% of urolithiasis cases."” In contrast, Sreenevasan G. reported that
cystine stone was about 0.5% of all stone analyses in Malaysia." Metabolic causes of urolithiasis are often
underdiagnosed due to diagnostic challenges, with cystinuria being the most common inherited metabolic disorder

associated with urinary stone formation."

Cystinuria is a rare autosomal recessive metabolic disorder and genetic defect caused by mutations in the SL.C3.A47
ot SLC7A9 genes,'" resulting in defective proximal renal tubular reabsorption of cystine and other dibasic amino
acids, leading to accumulation of the amino acids cysteine and subsequent stone formation.”"* Although cystine
stones account for only 1-2% of urinary stones in adults, they accounts for approximately 6—8% of all pediatric
urolithiasis cases, with a prevalence of 1-5 per 10,000 individuals and remain the most common inherited
metabolic cause of urinary calculi. In Malaysia, cystine stones account for only approximately 0.5% of analyzed
urinary stones. Stone formation affects all age groups, although the onset typically occurred between 10 and 30
years of age, most commonly in adolescence, and is more frequently reported in males than female.'”" Although
cystinutia has been reported as eatly as the neonatal period and even at birth," presentation during infancy or early
childhood is uncommon, making the diagnosis particularly challenging. Owing to its high recurrence rate, delayed

1216 Purthermore,

diagnosis may result in repeated surgical interventions and progressive renal impairment.
cystinuria is associated with a high prevalence of chronic kidney disease (CKD)." In this report, we report a case
of 2-year-2-month-old girl with giant bladder calculi secondary to cystinuria, representing the youngest reported
case of cystinuria-associated giant bladder calculi in Malaysia. This case highlights the importance of considering

inherited metabolic disorders in young children representing with bladder stones and underscores the value of

early metabolic evaluation to prevent recurrent stone disease and preserve long-term renal function.

Aims
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To describe an unusually early case of cystinuria-associated giant bladder calculi in a 2-year-2-month-old girl,
highlighting the diagnostic challenges, emphasize the importance of metabolic evaluation in pediatric urolithiasis,
and the importance of early metabolic evaluation and long-term recurrence prevention, particularly in rural

healthcare settings.
Case Description

A 2-year-2-month-old girl, born to a non-consanguineous Malay parents, presented with a 2-day history of acute
lower abdominal pain and oliguria. Her antenatal, perinatal, infancy, and medication histories were unremarkable.
There was no family history of renal disease or urolithiasis. Her growth and development milestones were normal.
She had experienced recurrent, self-limiting episodes of abdominal pain over the preceding year. Her mother

denied any history of dysuria, urgency, hesitancy, haematuria, straining during urination, or constipation.

On physical examination revealed unremarkable with her weight was 13.3 kg (75" to 90" percentile), height was
84 cm (75" to 90™ percentile), and head circumference was 48 cm (15" to 50" percentile). She had no facial
dysmorphic features. At presentation, her pain score ranged 2 to 6 out of 10. Otherwise, she was
haemodynamically stable and afebrile but had marked suprapubic tenderness on abdominal examination. There
was no hepatosplenomegaly, palpable faecal mass was felt and a negative renal punch. No neuromuscular
abnormalities were identified.

Baseline investigations, including haematological parameters, renal profile, serum electrolytes, and inflammatory
markers were within normal limits including calcium and uric acid. Urine full examination and microscopic
examination (UFEME) demonstrated significant pyuria with the presence of leucocyte (3+) (250-500
leucocytes/microliter), microscopic haematuria with erythrocyte (1+) (5-10 erythrocytes/microliter), and positive
nitrite. No casts or crystals were observed, and urine culture yielded no bacterial growth. Urine electrolytes analysis
was performed and demonstrated normal urinary excretion levels of calcium, magnesium, and inorganic

phosphate.

Abdominal radiograph and ultrasonography revealed large bladder calculi and multiple right ureteric calculi (Fig.
1) with a right kidney calculus. She was treated empirically for a urinary tract infection with broad-spectrum
parenteral antibiotic coverage and concomitant nephrolithiasis. Subsequently, she was referred to the paediatric

surgery and urology team for further evaluation and management.

Figure 1. KUB radiograph showing bladder calculi (yellow arrow) and multiple right ureteric calculi (red arrows).

Asia Pac J Paediatr Child Health Volume 9, Jul - Sep 2026



124 www.apjpch.com

Vesicolithotripsy was successfully performed, resulting in the removal of two bladder stones. However, stone
composition analysis was not performed. Following the procedure, the patient remained asymptomatic after
completing the course of antibiotic. Subsequent follow-up demonstrated preserved renal function, normal
urinalysis findings, with no evidence of recurrent stone formation on subsequent imaging (Fig. 2). The family was

counselled on the importance of strict adherence to both pharmacological and non-pharmacological management

strategies.

Figure 2. Follow-up KUB radiograph showing resolution of the calculi following medical and surgical intervention.

Given the exceptionally young infant presentation and the rarity of giant bladder calculi in children, an extensive

additional investigation, including comprehensive metabolic evaluation, were undertaken during follow-up, to
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identify an underlying metabolic disorder. The inborn errors of metabolism (IEM) screening profile were non-
diagnostic. However, urinary cystine level was markedly elevated while homocystine level remained within the
normal range, confirming the diagnosis of cystinuria. 24-hour urine amino acid analysis demonstrated markedly
elevated urinary cystine excretion of 669.02 mmol/mol creatinine (reference range: <50 mmol/mol creatinine),
approximately 13 times the upper limit of normal. In contrast, urinary homocystine excretion level was within the
normal range at 1.54 mmol/mol creatinine (reference range: <4.5 mmol/mol creatinine) (Table 1). These findings
established cystinuria as the underlying metabolic disorder responsible for the patient's bladder calculi. Notably,

the definitive metabolic diagnosis was established approximately nine months after the initial presentation.

Table 1. Rezult of 24-hour urine for Crystine and Homocystine test

Test Result (mmol/mol creatinine) Range
Cystine 690.02 = 50
Homoeystine 1.34 =45

Case Discussion

This case is clinically notable for several reasons. First, the patient presented at only 2 years and 2 months of age
with giant bladder calculi, which is considerably younger than the usual age at which cystinuria is recognized
clinically. Second, the presentation was dominated by giant bladder calculi rather than the more typical recurrent
renal or ureteric stones. Bladder stones are less common in children than in adults.'” Although pediatric bladder
stones may be associated with dehydration, infection, nutritional factors, or urinary stasis, an early-onset or atypical
presentation should prompt evaluation for inherited metabolic causes.™" In pediatric population, calcium oxalate
is the predominant stone composition, accounting for approximately 73% of stones, followed by calcium

phosphate (9%), and struvite (13%)."

The rural setting contributed to the diagnostic challenge. Plain abdominal film is often the initial imaging modality
used in the evaluating of urinary stone disease, as approximately 90% of urinary calculi are sufficiently radiopaque
to be detected. However, ultrasonography remains an essential and safe diagnostic tool because it does not involve
ionizing radiation and is useful to visualize radiolucent calculi, as well as identifying structural and functional
abnormalities, and complications of obstructive uropathy, including hydronephrosis, hydroureter, pyuria, and

pyonephrosis.

Thirdly, the diagnosis was established in a rural pediatric setting, where local access to specialized metabolic testing,
stone composition analysis, and pediatric nephrology services was limited, and the definitive metabolic diagnosis
required approximately nine months. Given the markedly elevated 24-hour urinary cystine excretion, together with
normal homocystine levels and the presence of early-onset giant bladder stone disease in a child aged only 2 years
and 2 months, strongly represents a confirmed cystinuria as the underlying metabolic cause rather than an isolated
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sporadic bladder stone. Without early recognition and appropriate management, cystinuria predisposes affected
children to lifelong recurrent nephrolithiasis, ureterolithiasis, and bladder stone formation, with consequent risks

of urinary obstruction, recurrent infection, and renal scarring.

Therefore, metabolic disorders such as cystinuria should be considered in the differential diagnosis of all pediatric
patients presenting with urolithiasis, particularly recurrent or atypical stone disease.” Based on result on
biochemical findings shown on Table 1, there is strong evidence supporting the diagnosis of cystinuria. The

normal homocystine level helps exclude homocystinuria as the cause of elevated sulfur-containing amino acids.

Several factors contributed to the delayed diagnosis. Similar diagnostic barriers have been described in rare
diseases, including limited awareness, restricted access to specialized investigations, and prolonged referral
pathways.””* These included the rarity of cystinuria, limited local epidemiological data,” low initial clinical
suspicion for inherited metabolic stone disease among healthcare professionals, coupled with the perception on
unlikeliness to be encountered in routine practice, may further hinder timely diagnosis.” Delayed availability of
specialised metabolic investigations, and healthcare access barriers commonly encountered in rural practice. As a
result, patient with rare metabolic diseases frequently experience symptoms recurrence, reduced access to
appropriate investigations and specialized treatment compared with patients with more common chronic
illnesses.” This case therefore illustrates the importance of early metabolic evaluation and specialist referral in
children with early-onset, recurrent, large, or atypically located urinary stones. In resource-limited settings,
clinicians should maintain a high index of suspicion, ensure timely urine microscopy and biochemical testing,

request stone analysis whenever possible, and arrange early referral to pediatric nephrology or metabolic services.

The diagnosis of underlying cystinuria can be established through family history assessment, urinalysis and urine
microscopic evaluation, stone composition analysis with identification of characteristic hexagonal cystine crystals,
or measurement of 24-hour urinary cystine excretion. Where feasible, stone analysis should be obtained because
it can facilitate earlier aetiological diagnosis. When stone composition is unknown, a qualitative urine test for
cystine should be conducted.” In this patient, stone composition was unavailable and no urinary crystals were
observed; however, markedly elevated urinary cystine excretion with normal homocystine provided biochemical

evidence supporting cystinuria.

Stone analysis using infrared spectroscopy and X-ray diffraction of stone analysis are the gold standard for
confirming the diagnosis."* A comprehensive metabolic evaluation may require longer prolonged duration before
definitive results become available, and potentially delaying the diagnosis of underlying metabolic disorders,
particularly in rural and suburban health care settings. Moreover, owing to the rarity nature of cystinuria, the

average interval between initial presentation and definite diagnosis has been reported to be as long as 7.8 years.”

Management of cystinuria is directed at complete stone clearance when required, prevention of recurrence, and
preservation of renal function. Advances in removal techniques have transformed and expanded the treatment

landscape options. The development of extracorporeal shock wave lithotripsy (ESWL) has transformed the
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management of urinary stone disease, allowing nearly 90% of urinary calculi to be treated using minimally invasive
methods and significantly reducing the need for open surgery." However, vesicolithotripsy is also an effective
treatment option and may be preferred depending on stone characteristics, available facilities, and the expertise of

the attending urologist.

Generally, hereditary renal stones are generally associated with increased risk for chronic kidney disease (CKD)
and progression to end-stage kidney disease (ESKD).'* Therefore, conservative therapy follows a stepwise
approach for long-term management comprising high fluid intake, dietary sodium reduction, moderation of

animal-protein intake, and urinary alkalinisation.'* !

Along with dietary changes, adequate fluid intake is another cornerstone of cystinuria management, as it promotes
urinary dilution and reduces cystine precipitation. In addition to water, alkaline beverages with high bicarbonate
and low sodium content, as well as citrus-based drinks, may be beneficial."" Fluid intake should be tailored
according to age and anthropometry measurement in children, with the aim of achieving a 24-hour urine volume
exceeding 2I./1.73m* including attention to overnight hydration by consume fluids before bedtime and upon
awakening to prevent dehydration.” Dietary sodium restriction should be recommended for all patients as low
sodium intake has been shown to decrease urinary cystine excretion in children.” Similarly, dietary protein intake

restriction may further reduce cystine excretion.”

Urine pH is a key determinant of cystine solubility. Consequently, urine alkalinization, combined with dietary
modification and adequate hydration, is generally effective strategy to improve cystine solubility and to reduce
stone formation. Potassium citrate is generally safe and the preferred alkalinizing agent, with treatment titrated to
urinary pH; The target urine pH is between 7.5-8.0.® Potassium citrate is considered effective first-line preferred

alkalinizing agent and is commonly recommended.”

Optimizing bowel and bladder habits is equally important. Regular bladder emptying and maintenance of normal
bowel function may help prevent urinary retention and constipation. Chronic constipation has been associated
with an increased risk of urinary stone disease, particularly in obesity.”” Rare inherited metabolic disorders are
often linked to the presentation of kidney stones in early childhood, causing a high burden of recurrence."” Given
the high prevalence of CKD and hypertension in patients with cystinuria, regular screening and lifelong follow-
up are essential.'’ Accordingly, lifelong follow-up through pediatric nephrology and metabolic services is
warranted with radiological imaging to monitor for recurrent stone disease and enable early recognition of renal

complications.

If recurrent stone formation persists despite good adherence to hydration, dietary measures, and alkalinization,
cystine-binding thiol drugs such as tiopronin or D-penicillamine may be considered under specialist
supervision.'*"** These agents increase cystine solubility but may cause significant adverse effects and therefore
require clinical and laboratory monitoring. Long-term follow-up should include surveillance for recurrent stones,

renal function, blood pressure, and treatment-related complications.""*
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Family genetic evaluation should be considered, particularly for asymptomatic siblings of patients with cystinuria,”
to facilitate early diagnosis, intervention and proper treatment with a cystine chelating agent.” Although no
universally accepted screening modality for urolithiasis exists, genetic counselling and screening based on
molecular diagnostics, biochemical investigations, and family history assessment may facilitate the identification

of genetic disorders associated with stone formation, particularly cystine and other rare urinary stones.”

Compared with previously published pediatric cases, the present case is notable because of the very young age at
presentation and the formation of giant bladder calculi. Most reported pediatric cystinuria cases describe renal or
ureteric calculi, recurrent nephrolithiasis, or diagnosis later in childhood. Bladder stone formation secondary to
cystinuria in a toddler is therefore uncommon and clinically important. This case adds to the limited literature on
early-onset cystinuria-associated bladder calculi and highlights the need to consider inherited metabolic disease
even when bladder stones occur in settings where nutritional, infective, and dehydration-related causes are
common. Earlier recognition may allow preventive therapy and structured follow-up before recurrent stone

disease or renal complications develop.
Conclusion

Cystinuria should be considered in young children with early-onset, recurrent, large, or atypically located urinary
stones, including bladder calculi. A prompt metabolic evaluation, stone analysis when available, and early specialist
involvement can shorten diagnostic delay. Long-term management should focus on hydration, dietary measures,
urinary alkalinization, escalation to cystine-binding therapy when clinically indicated, surveillance for recurrence,
and preservation of renal function. However, published Malaysian data on pediatric cystinuria and cystinutia-
associated bladder calculi remain limited, underscoring the importance of reporting rare cases to improve
recognition, facilitate earlier diagnosis, and guide clinical management. This case also highlights the need for
further Malaysian research on the epidemiology and aetiology of pediatric urolithiasis and cystinuria to improve
understanding of these rare conditions. Greater awareness among healthcare professionals is essential to facilitate
early recognition of inherited metabolic disorders and prompt comprehensive metabolic evaluation in children
presenting with early-onset urinary stone disease. In summary, we have presented the youngest Malaysian reported

case of giant bladder calculi secondary to cystinuria.
Ethics and Consent

Institutional ethical approval was obtained for publication of this case report. Written informed consent was

obtained from the patient's parent for publication of the clinical details and the accompanying radiological images.
Acknowledgement

We would like to express our special thanks of gratitude to the Director General of Health Malaysia for his
permission to publish and present the findings of this study and Hospital Director for unwavering encouragement,

active administrative support and commitment of research within the institution.
Asia Pac J Paediatr Child Health Volume 9, Jul - Sep 2026




129 www.apjpch.com

REFERENCES

1. Sreenevasan G. Urinary stones in Malaysia - Its Incidence and Management. Med. J. Malaysia. 1990;45:92-
112.

2. Pareek G, Hedican SP, Lee FT Jr, Nakada SY. Shock Wave Lithotripsy Success Determined by Skin-To-
Stone Distance on Computed Tomography. Urology. 2005;66(5):941-4.
http://doi.org/10.1016/j.urology.2005.05.011.

3. Zeng G, Mai Z, Xia S, Wang Z, Zhang K, Wang I, Long Y, Ma J, Li Y, Wan SP, et al. Prevalence of
Kidney Stones in China: An Ultrasonography Based Cross-Sectional Study. BJU Int. 2017;120:109-116.
http://doi.org/10.1111/bju.13828.

4, Romero V, Akpinar H, Assimos DG. Kidney Stones : A Global Picture of Prevalence, Incidence, and
Associated Risk Factors. Rev. Urol. 2010;12:e86—€96.

5. Ministry of Health Malaysia. 2018. National Action Plan for Healthy Kidneys (ACT-KID) 2018-2025.

6. Wong HS, Goh B. 24th Report of the Malaysian Dialysis and Transplant Registry 2016. The National
Renal Registry. https://www.msn.org.my/nrr/24th-report-of-the-malaysian-dialysis-and-transplant-
registry-2016/ .

7. Leslie SW, Sajjad H, Nazzal L. Cystinuria. In: StatPearls [Internet]. Treasure Island, FL: StatPearls
Publishing. 2022. https://www.ncbi.nlm.nih.gov/books/NBK470527/ .

8. Donger U, Incekas C, Gilleroglu KS, Baskin E. Pediatric Urinary Stone Disease: A 10-Year Single-Center
Experience from Thrkiye. Turk Arch Pediatr. 2025 Jan 2;60(1):29-33.
http://doi.org/10.5152/TurkArchPediatr.2025.24120 .

9. Issler N, Dufek S, Kleta R, Bockenhauer D, Smeulders N, Van't Hoff W. Epidemiology of Paediatric
Renal Stone Disease: A 22-Year Single Centre Experience in the UK. BMC Nephrol. 2017;18(1):130.
http://doi.org/10.1186/s12882-017-0505-x .

10. Moussa M, Papatsoris AG, Chakra MA, Moussa Y. Update on Cystine Stones : Current and Future
Concepts in  Treatment. Intractable &  Rare  Diseases  Research.  2020;9(2):71-78.
http://doi.org/10.5582/irdr.2020.03006 .

11. Sadiq S, Cil O. Cystinuria : An Overview of Diagnosis and Medical Management. Turk Arch Pediatr.
2022;57(4):377-384. https://doi.org/10.5152/TurkArchPediatr.2022.22105 .

12. Chillarén J, Font-Llitjés M, Fort |, et al. Pathophysiology and Treatment of Cystinuria. Nat Rev Nephrol.
2010;6(7):424-434.

13. Dello Strologo L, Pras E, Pontesilli C, et al. Comparison Between SLC3A1 and SLC7A9 Cystinuria
Patients and Carriers: A Need for a New Classification. ] Am Soc Nephrol. 2002;13(10):2547-2553.

14. Servais A, Thomas K, Dello Strologo L, Sayer JA, Bekri S, Bertholet-Thomas A, Bultitude M, Capolongo

G, Cerkauskiene R, Daudon M, Doizi S, Gillion V, Gracia-Garcia S, Halbritter J, Heidet L, van den
Heijkant M, Lemoine S, Knebelmann B, Emma F, Levtchenko E. Metabolic Nephropathy Workgroup of

the European Reference Network for Rare Kidney Diseases (ERKNet) and eUROGEN. Cystinuria:
Asia Pac J Paediatr Child Health Volume 9, Jul - Sep 2026



http://doi.org/10.1016/j.urology.2005.05.011
http://doi.org/10.1111/bju.13828
https://www.msn.org.my/nrr/24th-report-of-the-malaysian-dialysis-and-transplant-registry-2016/
https://www.msn.org.my/nrr/24th-report-of-the-malaysian-dialysis-and-transplant-registry-2016/
https://www.ncbi.nlm.nih.gov/books/NBK470527/
http://doi.org/10.5152/TurkArchPediatr.2025.24120
http://doi.org/10.1186/s12882-017-0505-x
http://doi.org/10.5582/irdr.2020.03006
https://doi.org/10.5152/TurkArchPediatr.2022.22105

130

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

www.apjpch.com

Clinical Practice Recommendation. Kidney Int. 2021;99(1):48-58.
http://doi.org/10.1016/j.kint.2020.06.035.

Cobo Costa A, Luis Yanes MI, Padilla Perez Al. Foetal Hyper-Echogenic Colon as an Early Sign of
Cystinuria. Nefrologia. 2011;31:123-124.

Knoll T, Zoéllner A, Wendt-Nordahl G, Michel MS, Alken P. Cystinuria in childhood and adolescence:
recommendations for diagnosis, treatment, and follow-up. Pediatr Nephrol. 2005; 20:19-24.

Stamatelou K, Goldfarb DS. Epidemiology of Kidney Stones. Healthcare (Basel). 2023;11(3):424.
http://doi.org/10.3390/healthcare11030424 .

Kirejezyk JK, Porowski T, Filonowicz R, Kazberuk A, Stefanowicz M, Wasilewska A, Debek W. An

Association Between Kidney Stone Composition and Urinary Metabolic Disturbances in Children. J.
Pediatr. Urol. 2014;10:130—135. http://doiorg/10.1016/j.jpurol.2013.07.010 .

Edvardsson VO, Goldfarb DS, Lieske JC, et al. Hereditary Causes of Kidney Stones and Chronic Kidney
Disease. Pediatr Nephrol. 2013;28(10):1923-1942.

Rath A, et al. A Systematic Literature Review of Evidence-Based Clinical Practice For Rare Diseases: What

Are the Perceived and Real Barriers for Improving the Evidence and How Can They Be Overcome? Trials,

2017;18(1):p.556. http://doi.org/10.1186/s13063-017-2287-7 .

Byrne PC. Training Medical Students on Rare Disorders. Orphanet Journal of Rare Diseases. 2012;7(Suppl
2):p.Al5.

Esquivel-Sada D and Nguyen MT. Diagnosis of Rare Diseases Under Focus: Impacts for Canadian
Patients. Journal of Community Genetics. 2018;9(1):p.37-50. http://doi.org/10.1007/s12687-017-0320-x

Shafie AA, Supian A, Ahmad Hassali MA, Ngu LH, Thong MK, Ayob H, Chaiyakunapruk N. Rare Disease
in  Malaysia:  Challenges and  Solutions. PLoS  One. 2020 Apr  2;15(4):e0230850.
http://doi.org/10.1371 /journal.pone.0230850 .

Worcester EM, Coe FL. Nephrolithiasis. Prim Care. 2008; 35:369-391.

Thomas K, Wong K, Withington J. Cystinuria—A Urologist’s Perspective. Nat Rev Urol. 2014;11:270-
2717.

Ali S, Mukhopadhyay NN, Bhar P, Sarkar NN. Giant Bladder Stone in Children. Journal of Pediatric
Surgery Case Reports. 2022;77. https://doi.org/10.1016/j.epsc.2021.102164

Hizli F, Yimaz E. A Giant Bladder Struvite Stone in an Adolescent Boy. Urol Res. 2012;40.273-274.
https://doi.org/10.1007/s00240-011-0436-0 .

Prot-Bertoye C, Lebbah S, Daudon M, et al. Adverse Events Associated with Currently Used Medical

Treatments for Cystinuria and Treatment Goals : Results From a Series of 442 Patients in France. BJU
Int. 2019;124(5):849-861.

Rodriguez LM, Santos F, Malaga S, Martinez V. Effect of a Low Sodium Diet on Urinary Elimination of
Cystine in Cystinuric Children. Nephron. 1995;71(4):416-418.

Asia Pac J Paediatr Child Health Volume 9, Jul - Sep 2026


http://doi.org/10.1016/j.kint.2020.06.035
http://doi.org/10.3390/healthcare11030424
http://doiorg/10.1016/j.jpurol.2013.07.010
http://doi.org/10.1186/s13063-017-2287-7
http://doi.org/10.1007/s12687-017-0320-x
http://doi.org/10.1371/journal.pone.0230850
https://doi.org/10.1016/j.epsc.2021.102164
https://doi.org/10.1007/s00240-011-0436-0

131

30.

31.
32.

33.

34,

35.

36.

37.

www.apjpch.com

Eisner BH, Goldfarb DS, Baum MA, et al. Evaluation and Medical Management of Patients with Cystine
Nephrolithiasis: A Consensus Statement. ] Endourol. 2020;34(11):1103-1110.

Claes DJ, Jackson E. Cystinuria: Mechanisms and Management. Pediatr Nephrol. 2012;27:2031-2038.
Sahota A, Tischfield JA, Goldfarb DS, Ward MD, Hu L. Cystinuria : Genetic Aspects, Mouse Models, and
a New Approach to Therapy. Urolithiasis. 2019;47(1):57-60.

Shen §, Di X, Xiang I, Li H, Liao B. Association of Chronic Constipation and Chronic Diarrhea with
Renal Stones: A Cross-Sectional Study of the National Health and Nutrition Examination Survey 2007-

2010. Transl Androl Urol. 2024 Sep 30;13(9):2036-2044. http://doi.org/10.21037/tau-24-212 .

Barbey F, Joly D, Rieu P. Medical Treatment of Cystinuria: Critical Reappraisal of Long-Term Results.
J Urol. 2000;163:1419-1423.

Ferraro PM, D’Addessi A, Gambaro G. When to Suspect a Genetic Disorder in a Patient with Renal
Stones, and Why. Nephrol Dial Transplant. 2013;28:811-820.

Yang Y, Albanyan H, Lee S. Design, Synthesis, and Evaluation of L-Cystine Diamides as L-Cystine
Crystallization Inhibitors for Cystinuria. Bioorg Med Chem Lett. 2018;28:1303-1308.

GBD 2021 Urolithiasis Collaborators. The Global, Regional, and National Burden of Urolithiasis in 204
Countries and Territories, 2000-2021: A Systematic Analysis for the Global Burden of Disease Study 2021.
EClinicalMedicine. 2024;78:102924. http://doi.org/10.1016/j.eclinm.2024.102924.

Asia Pac J Paediatr Child Health Volume 9, Jul - Sep 2026


http://doi.org/10.21037/tau-24-212
http://doi.org/10.1016/j.eclinm.2024.102924

