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Recombinant urate oxidase (rasburicase) was approved for the prevention and treatment of 

malignancy-associated hyperuricaemia in paediatrics by the US Food and Drug 

Administration in 2002. However, since then, there has been limited data to inform 

evidence-based practice for its administration. Current guidelines rely on expert opinion, and 

multiple published guidelines provide conflicting recommendations.(Agrawal and Feusner 

2011, Bertrand, et al 2008, Cairo, et al 2010, Howard, et al 2011) As a first step in 

addressing this data gap we sought to understand rasburicase prescribing practices at 

children's hospitals throughout the United States.

We performed a retrospective cohort study using the Pediatric Health Information System 

database (PHIS), an administrative database containing inpatient data from 48 children’s 

hospitals throughout the United States. Available data include demographics, diagnosis 

codes and daily resource utilization data (including pharmaceuticals, laboratory/imaging 
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studies and procedures). A data subset (PHIS+) also contains laboratory results from six 

hospitals from 2007–2012.

Subjects were drawn from previously validated cohorts of paediatric patients with acute 

lymphoblastic leukaemia (ALL) or non-Hodgkin lymphoma (NHL) within PHIS.(Citrin, et 
al 2017, Fisher, et al 2014) Patients were included in this study if their first admission 

associated with the malignant diagnosis code (“index admission”) was between 2004 and 

2015. They were followed until discharge or for a maximum of 30 days. Patients with 

contraindications to rasburicase were excluded.

Demographics were summarized using frequencies (proportions). Higher severity of 

presentation was defined as utilization of any Intensive Care Unit level care resource within 

the first two days of admission.(Maude, et al 2014) Multivariable logistic regression models 

of rasburicase use controlled for hospital, demographics, diagnosis, and presentation 

severity. The primary outcome was the receipt of rasburicase during the index admission. 

Prescribing variability was assessed by comparing the adjusted proportion of rasburicase-

exposed patients at each institution, limited to hospitals treating at least 20 patients during 

the study period. Sub-analyses were performed in PHIS+, with further adjustment for 

presenting white blood cell (WBC) and uric acid values (utilized as multi-level categorical 

variables based on age and gender norms) (Flerlage and Engorn 2015). Analyses were 

conducted using Stata version 14.0 (StataCorp LLC, College Station, TX).

A total of 13,112 patients with ALL and NHL were identified. Twenty-nine patients were 

excluded due to contraindications to rasburicase, leaving 11,682 patients with ALL and 

1,401 patients with NHL for analyses (Table I). We identified 2,078 (17.8%) patients with 

ALL and 459 (32.8%) patients with NHL who received rasburicase. The odds of receiving 

rasburicase was significantly higher for older patients (>10 years) with ALL and younger 

patients (<10 years) with NHL. Additionally, regardless of disease group, males were more 

likely to receive rasburicase (Odds ratio [OR] 1.41; 95% confidence interval [CI] 1.28–1.56; 

p<0.0001). This gender effect differed by age, with no significant association in children <5 

years (OR 0.96; 95% CI 0.82–1.13 p=0.66) and increasing discrepancies in the three older 

age categories. The magnitude of this discrepancy varied, but was present at a majority of 

institutions.

There was substantial inter-hospital variability in rasburicase use that persisted after 

adjustment for covariates (Figure 1). This variability was more pronounced among patients 

with NHL, with adjusted rasburicase exposure ranging from 6.8% to 70.7% among 32 

hospitals. In patients with ALL, this variability ranged from 3.1% to 50.0% at 45 hospitals. 

We found no trend in rasburicase usage over time, and therefore time was excluded from all 

models.

The PHIS+ sub-analysis included 1,090 ALL patients and 129 NHL patients (Table SI), with 

similar demographics to the larger cohort. Patients with higher WBC and uric acid values 

were more likely to receive rasburicase. However, variation in exposure based on gender 

persisted (Figure S1), with trends toward significance in the overall cohort (OR 1.7; 95% CI 

1.0–2.8; p=0.063) and when restricted to patients with ALL (OR 1.8; 95% CI 1.0–3.1; 
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p=0.054). Corresponding analyses were not performed on the PHIS+ NHL cohort due to the 

small sample size. Inter-hospital variability also persisted in PHIS+, with adjusted 

rasburicase rates of 0.8% to 28.7%.

This study sought to describe patterns of rasburicase use for paediatric patients with ALL 

and NHL. We found significant centre-level variation in rasburicase use, consistent with 

published studies of other supportive care practices.(Fisher, et al 2013, Walker, et al 2013) 

These differences may be due to the inconsistent recommendations of current rasburicase 

use guidelines.(Agrawal and Feusner 2011, Bertrand, et al 2008, Cairo, et al 2010, Howard, 

et al 2011) Hospital level factors may also drive this variability, and additional studies are 

ongoing to evaluate these factors.

One notable finding was the difference in rasburicase exposure by gender, with males more 

likely to receive rasburicase. This difference persisted after adjusting for demographics and 

presentation severity, with trends toward significance after incorporating laboratory values. 

One possible explanation is that uric acid reference ranges for males ≥12 years are higher 

than corresponding ranges for females, with males potentially receiving rasburicase based 

upon absolute values rather than age-based reference ranges. This explanation is consistent 

with the data showing a more substantial disparity for older patients. However, there are 

other documented gender disparities in oncology care (Walker, et al 2013), and further 

studies are needed to confirm this association and identify its underlying cause.

As with all studies using administrative/billing data, certain limitations exist. Most notably, 

if a patient is transferred to a PHIS hospital, no data from the initial institution will be 

captured. Therefore, it is possible that a subject may receive rasburicase prior to transfer and 

be misclassified as non-exposed. Presenting uric acid values below the lower limit of the 

reference range may indicate uncaptured rasburicase exposure. However, this was the case 

for only 3% of patients in our cohort (Harriet Lane Service (Johns Hopkins Hospital), et al), 
suggesting that misclassification related to transfer is minimal.

Even with this limitation, this observational study shows marked variation in rasburicase use 

across paediatric hospitals. This variation is probably, at least in part, related to guidelines 

that are inconsistent and not evidence-based. Finally, the finding of decreased rasburicase 

use in female patients may represent an addressable gender disparity. Future work will focus 

on assessing the comparative effectiveness of rasburicase with the ultimate goal of informing 

evidence-based practice. Such work is of particular importance as several published 

treatment algorithms are the result of projects funded by the rasburicase manufacturer. 

Sanofi-Aventis (Cairo, et al 2010, Howard, et al 2011), raising concern that these guidelines 

may not be entirely free from conflicts of interest.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Adjusted* inter-hospital variation in rasburicase use among children with acute 

lymphoblastic leukaemia and non-Hodgkin lymphoma

*Adjusted for individual level age, gender, race, insurance status, diagnosis, diagnosis year 

and severity of presentation
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