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Case Report

Multiple urolithiases in pediatric acute lymphoblastic leukemia
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Acute lymphoblastic leukemia (ALL) is the most 
common malignancy in children. More than 80% of 
pediatric patients with ALL can be cured with current 

pediatric chemotherapeutic regimens, and the survival rate of 
ALL in high-income countries exceeds 90% [1,2]. However, 
various complications can occur during the treatment period. 
Urolithiasis is considered to be an extremely rare complication 
in pediatric ALL patients [3]. Current therapeutic regimens 
for ALL, consist of four important phases comprising 
remission induction, consolidation, re-induction, and 
maintenance. Typical induction and re-induction therapies 
include glucocorticoids, vincristine, L-asparaginase, and 
anthracycline [1]. A  longer duration of glucocorticoid 
administration (>4  weeks in induction therapy) can cause 
iatrogenic Cushing Syndrome [4]. An excess of glucocorticoids 
affects calcium metabolism and reduces tubular reabsorption 
of calcium followed by hypercalciuria [3,5]. Furthermore, 
long-term bed rest during induction therapy can stimulate bone 
decalcification and increase the risk of hypercalciuria [3,6,7]. 
Here, we report a child with T-cell ALL who developed 
multiple urolithiases associated with hypercalciuria caused by 
a combination of various factors.

CASE PRESENTATION

A previously healthy 5-year-old Japanese boy presented with 
an ill complexion and low-grade fever (37.0–37.5°C) to a 
hospital and was then referred to our institution. A  blood 
examination showed leukocytosis (40,400/μL; blasts, 53.5%), 

anemia (8.0  g/dL), and thrombocytopenia (45,000/μL). Bone 
marrow aspiration showed 94.8% blasts of the nuclear cell 
count. Flow cytometry showed that the cells were CD4-, CD5-, 
CD7-, and CD8-positive. A chest X-ray showed a mediastinal 
mass of which histopathology of the biopsy specimen was 
consistent with infiltration of T-cell leukemia/lymphoma 
(immunohistochemistry showed positive stain for CD3, CD4, 
CD5, and CD7). Prednisolone pretreatment was started after 
diagnosing T-cell ALL 4 days after admission. On the 11th day of 
admission, induction therapy with dexamethasone, vincristine, 
L-asparaginase, daunomycin, and intrathecal therapy was 
initiated. On the 15th day of admission, mild hyponatremia (134 
mEq/L) developed. In the absence of other possible causes for 
hyponatremia, such as diuretic use or cortisol deficiency, the 
patient was diagnosed as having the syndrome of inappropriate 
secretion of antidiuretic hormone (SIADH). This diagnosis 
was based on the laboratory findings of a decreased serum 
osmolality (275 mOsm/kg), increased urine osmolality (572 
mOsm/kg), increased urine sodium concentration (30 mEq/L), 
and detectable plasma antidiuretic hormone (0.6  pg/mL). On 
the basis of the SIADH diagnosis, he was instructed to restrict 
fluid intake, which resulted in a considerable decrease in the 
daily urine volume (from approximately 2000 to 800 mL). On 
the 25th  day of admission, the patient’s abdominal colic with 
hematuria prompted us to perform ultrasound echography, which 
showed urolithiasis in his right ureter. Because of exacerbation 
of his colic, despite analgesics, further evaluation including 
abdominal computed tomography (CT) was performed on the 
32nd day of admission. CT showed multiple stones in the right 
pelvis and pyelectasis in the right ureter (Fig. 1a–d).

On the basis of presumptive diagnosis of multiple urolithiases 
caused by sustained fluid restriction for SIADH and long-term 
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bed rest, we initiated intravenous hydration to induce diuresis. 
During the following week, his abdominal pain was relieved 
in parallel with an increase in his urine volume, and ultrasound 
echography no longer detected urolithiasis on the 35th  day of 
admission.

Retrospective studies involving measurements of serial 
urinary calcium excretion and calculus analysis suggested that 
hypercalciuria caused by glucocorticoid administration was 
also involved in the formation of the kidney stones. Urinary 
calcium excretion as assessed by the calcium creatinine ratio 
(mg/mg Cr: reference value <0.21 [8]) increased from 0.19 
before therapy to 0.31 on day 17, 0.54 on day 22, and 0.71 on 
day 29.

Because of the possibility of involvement of glucocorticoid-
induced hypercalciuria in urinary stone formation, aggressive 
intravenous hydration was applied when hypercalciuria developed 
during re-induction therapy including dexamethasone. As a result, 
recurrence of urolithiasis was not observed, despite the presence 
of hematuria.

DISCUSSION

Howard et al. reported that 0.9% of pediatric patients had ALL 
and urolithiasis in St. Jude Children’s Hospital and the therapy 
including glucocorticoids, especially remission induction 
therapy, was represented as a risk factor [3]. This incidence 
is much higher than that in healthy children. The author also 
showed that 35% of patients had recurrent urolithiasis. In our 
report, re-induction therapy including dexamethasone could 
have been a trigger of hematuria associated with urolithiasis. 
This glucocorticoid-induced urolithiasis can be associated with 
hypercalciuria. Hori et al. reported a survey of hypercalciuria 
during pediatric ALL treatment in a single institution [9]. 
They showed a low frequency of urolithiasis (1/55 patients) 

and a high frequency of hypercalciuria (49/55 patients, 89%) 
during chemotherapy. They also showed that an increase 
in the urinary calcium creatinine ratio was associated with 
glucocorticoid use in induction and re-induction therapies. 
These findings suggested that pediatric patients with ALL 
develop treatment-related hypercalciuria more frequently 
than originally thought by pediatric oncologists. Additional 
factors of urolithiasis can easily be a trigger for onset. Taking 
into consideration that hypercalciuria is a risk factor for 
developing urolithiasis, urinary calcium excretion should 
be monitored during chemotherapy, particularly in patients 
with glucocorticoid-included regimens. Other possible 
predisposing factors for developing urolithiasis in the present 
case could have been concentrated urine due to a restriction of 
fluid intake for SIADH and an exacerbation of hypercalciuria 
due to immobilization by long-term bed rest.

Asians might be predisposed to developing SIADH following 
vincristine administration and its incidence is reported to be as 
high as 10% [10]. For the treatment of SIADH, restriction of fluid 
intake is essential, whereas forced diuresis by good hydration 
is important for preventing the formation of urolithiasis in the 
presence of hypercalciuria.

CONCLUSION

A high index of suspicion for urolithiasis is required in pediatric 
patients with leukemia while undergoing chemotherapy, even 
though this condition is uncommon in childhood. Risk factors 
for developing urolithiasis may include glucocorticoid-induced 
hypercalciuria, fluid restriction for SIADH, and long-term bed 
rest. Therefore, to prevent urolithiasis formation, moderate 
exercise in conjunction with monitoring urinary calcium excretion 
and daily urine volume are desirable during chemotherapy for 
pediatric patients with leukemia.
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