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CONTEXT AND POLICY ISSUES  
 
Tumor lysis syndrome (TLS) is a serious complication in patients with hematological 
malignancies that is characterized by rapid and severe metabolic abnormalities resulting from 
the massive lysis of tumour cells.1-3 TLS is observed most commonly after the initiation of anti-
cancer therapies in malignancies with high proliferative rates, large tumour burden, and high 
sensitivity to treatment.1,3 The lysis of tumour cells will release large amounts of potassium, 
phosphate, nucleic acids and proteins into systemic circulation, resulting in hyperkalemia, 
hyperphosphatemia, hyperuricemia and uremia.2-5 Clinical manifestations of TLS typically occur 
12 to 72 hours after treatment initiation and may include renal failure, seizures, cardiac 
arrhythmias, and death.1  
 
Uric acid, the end product of nucleic acid purine catabolism, is one of the main metabolites 
responsible for TLS complications.4 Tumour cells contain a high nucleic acid content and an 
active purine metabolism.2 Purine nucleic acids are reduced to hypoxanthine and xanthine and 
then degraded to uric acid by the enzyme xanthine oxidase.2,3 Uric acid is poorly soluble in 
water and its overproduction and overexcretion can induce crystal precipitation and deposition 
in the renal tubules, potentially leading to acute renal failure.2,3  
 
Nearly 35% of all patients that develop clinical TLS die, highlighting the importance of 
prevention and treatment.2 Aggressive intravenous (IV) hydration is recommended prior to 
therapy in patients at risk for developing TLS in order to promote urinary excretion of uric acid 
and minimize the likelihood of precipitation in the renal tubules.1,6 In addition to hydration, drugs 
have been developed for the treatment of hyperuricemia in TLS. Allopurinol is a structural 
analog of hypoxanthine that competitively inhibits xanthine oxidase to block the metabolism of 
xanthine and hypoxanthine to uric acid.2,6 The inhibition of xanthine oxidase increases the 
concentrations of xanthine and hypoxanthine, which are subsequently converted to products 
that inhibit the purine biosynthesis pathway.2 Although allopurinol blocks uric acid formation, it 
has no effect on pre-existing uric acid. 
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Rasburicase is a recombinant form of urate oxidase, which is an enzyme that catalyzes the 
oxidation of uric acid to the more water-soluble product allantoin.2,6 Rasburicase is administered 
via a 30-minute intravenous infusion at a recommended dose of 0.2 mg/kg/day for 3 to 5 days 
and has been found to be effective for the management of plasma uric acid levels in both 
pediatric and adult patients.2,4,5 In Canada, rasburicase (Fasturtec) is indicated for the treatment 
and prophylaxis of hyperuricemia in pediatric and adult cancer patients.7 
 
The purpose of this review is to examine the clinical evidence regarding the use of rasburicase 
for adults to prevent or treat acute TLS in order to reduce the need for hemodialysis. In addition 
the cost effectiveness of rasburicase compared to allopurinol or hydration for adults with acute 
TLS will be examined. 
 
RESEARCH QUESTIONS  
 

1. What is the evidence for the clinical effectiveness of rasburicase for adults with acute tumor 
lysis syndrome to reduce or eliminate the need for hemodialysis? 

 

2. What is the evidence for the safety of rasburicase for adults with acute tumor lysis 
syndrome? 

 
3. What is the evidence for the cost-effectiveness of rasburicase compared with allopurinol or 

hydration for adults with acute tumor lysis syndrome to reduce or eliminate the need for 
hemodialysis? 

 
KEY FINDINGS  
 

Rasburicase was found to lower uric acid levels in adult cancer patients who had, or were at risk 
for developing, hyperuricemia or tumour lysis syndrome (TLS). Rasburicase was found to be 
well tolerated in adult cancer patients, with a low rate of adverse events, renal failure, or need 
for hemodialysis. No evidence on the cost effectiveness of rasburicase compared with 
allopurinol or hydration for adults with acute TLS was identified. 

 
METHODS  
 
Literature Search Strategy 
 
A limited literature search was conducted on key resources including MEDLINE, Embase, 
PubMed, The Cochrane Library (2013, Issue 1), University of York Centre for Reviews and 
Dissemination (CRD) databases, Canadian and major international health technology agencies, 
as well as a focused Internet search. No filters were applied to limit the retrieval by study type. 
Where possible, retrieval was limited to the human population. The search was also limited to 
English language documents published between January 1, 2003 and February 19, 2013.  
 
Selection Criteria and Methods 
 
One reviewer screened the titles and abstracts of the retrieved publications and evaluated the 
full-text publications for the final article selection, according to selection criteria presented in 
Table 1. 
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Table 1: Selection Criteria 

Population 
 

Adult patients with, or at risk for, tumor lysis syndrome (TLS) 

Intervention 
 

Rasburicase (recombinant urate oxidase) 

Comparator 
 

Q1+Q2: Allopurinol, Hydration, Placebo, No Treatment 
Q3: Allopurinol, Hydration 

Outcomes 
 

Reduction or elimination of need for hemodialysis, Safety, Cost 
Effectiveness 

Study Designs 
 

Health technology assessments, systematic reviews, meta-analyses, 
randomized controlled trials (RCTs), non-randomized studies, 
economic evaluations 

 
Exclusion Criteria 
 
Studies were excluded if they did not meet the selection criteria, were duplicate publications, 
were included in a selected systematic review, were case series or case studies, or were 
published prior to 2003. 
 
Critical Appraisal of Individual Studies 
 
The quality of RCTs and non-randomized studies were evaluated using the Downs and Black 
instrument.8 A numeric score was not calculated for each study. Instead, strengths and 
limitations of each study were summarized and described. No economic evaluations were 
identified for critical appraisal. 
 
SUMMARY OF EVIDENCE 
 
Quantity of Research Available 
 
The literature search yielded 154 citations. Upon screening titles and abstracts, 139 citations 
were excluded and 15 potentially relevant articles were retrieved for full-text review. No 
additional potentially relevant reports were identified through grey literature searching. Of the 15 
potentially relevant reports, eight did not meet the inclusion criteria. Seven reports were 
included in this review. The study selection process is outlined in a PRISMA flowchart 
(Appendix 1). One RCT, four prospective studies, and two retrospective studies met inclusion 
criteria. No economic evaluations were identified. Studies of potential interest that did not meet 
the selection criteria can be found in Appendix 2. 
  
Summary of Study Characteristics 
 
Details on study characteristics can be found in Appendix 3. 
 
Study design and country of origin 
 
One open-label RCT,9 four prospective multicenter studies,10-13 and two retrospective single-
center studies14,15 were included in this review. Of the prospective studies, two were 
compassionate use studies, one conducted internationally (Europe, Asia, Australia)11 and one 
conducted in North America (Canada and USA).13 The RCT9 and one retrospective study14 were 
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from the USA. One prospective study each was from Taiwan10 and France.12 One retrospective 
study was from Germany.15 
 
Patient population 
 
All studies included adult patients with hematological malignancies who were at risk for 
developing hyperuricemia or TLS as determined by high tumour burden, large tumour sizes, 
elevated lactate dehydrogenase levels, or elevated uric acid levels. The overall age of included 
patients ranged from a median of 54 to 67 years. In the RCT9 and two prospective studies,10,12 
patients were undergoing chemotherapy, while therapy administered for the cancer was not 
specified in the other studies. All studies enrolled patients with various types of leukemia and 
lymphoma such as acute lymphoblastic leukemia, acute myeloid leukemia, chronic myeloid 
leukemia, non-Hodgkin’s lymphoma and multiple myeloma.  
  
Interventions and comparators 
 
In all studies, rasburicase was administered for the treatment or prophylaxis of 
hyperuricemia11,13,14 or TLS.9,10,12,15 In the RCT, three treatment groups were compared: 
rasburicase at 0.20 mg/kg/day for 5 days; rasburicase at 0.20 mg/kg on days 1 to 3, followed by 
allopurinol at 300 mg/day on days 3 to 5 (both treatments were administered on day 3); and 
allopurinol at 300 mg/day for 5 days. All of the other studies only examined the effect of 
rasburicase in patients with no comparators. Rasburicase was administered at 0.20 mg/kg/day 
for 1 to 7 days in three prospective studies10,11,13 and for 3 to 7 days in one prospective study.12 
In one retrospective study, rasburicase was administered as a single dose of 3 mg, irrespective 
of patient weight.14 In the other retrospective study, patients were administered various low 
doses of rasburicase with a median overall dose of 3 mg.15 Concomitant hydration was given to 
patients in the RCT9 and one retrospective study.12 Supportive therapy, including hydration, 
urinary alkalinization, and allopurinol was given to patients in one retrospective study as 
needed.14 
 
Outcomes measured 
 
In all studies, serum uric acid levels were analyzed at baseline and subsequent to rasburicase 
treatment. A uric acid response to rasburicase treatment was defined as achieving a serum 
level of ≤7.5 mg/dL in two studies,9,11 and as the normalization of serum levels after 3 days of 
treatment in one study.12 Creatinine levels were measured at baseline and after treatment in 
four studies.10,12,14,15 Patient that experienced renal failure or required renal replacement therapy 
was reported in all studies. Adverse events related to the administration of rasburicase were 
reported in four studies.9-11,13 
 
Summary of Critical Appraisal 
 
Details on critical appraisal can be found in Appendix 4. 
 
The sample size of the studies ranged from 45 to 387 adult patients, with three studies enrolling 
a small number of patients (≤100). The method of randomization was described in the RCT, but 
both patient and outcome assessors were not blinded to treatment.9 In all of the prospective 
studies, no randomization or blinding was employed and the length of rasburicase treatment 
varied within studies depending on patient needs.10-13 In the RCT,9 one prospective study,12 and 
the retrospective studies,14,15 rasburicase treatment was administered with concomitant 
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hydration, another treatment for hyperuricemia and TLS. Outcomes were clearly defined in the 
RCT,9 two prospective studies,11,13 and one retrospective study14 where the range of normal uric 
acid or creatinine levels were stated.  
 
In two prospective studies, the samples were taken from multiple centers or countries, which 
would be reflective of a broader range of patients seen in practice.11,12 The retrospective studies 
analyzed patients that reflected clinical practice, as the patients had impairment of renal function 
and comorbidities.14,15 
 
Summary of Findings 
 
Details on study findings can be found in Appendix 5. 
 

What is the evidence for the clinical effectiveness of rasburicase for adults with acute tumor 
lysis syndrome to reduce or eliminate the need for hemodialysis? 

 

In the RCT, the treatment group administered rasburicase at 0.20 mg/kg/day for 5 days was 
found to have a statistically significantly greater uric acid response rate (≤7.5 mg/dL) than the 
group administered allopurinol at 300 mg/day for 5 days (P=0.001).9 This difference was also 
seen in the subgroup of patients at high risk of TLS and in the subgroup of patients who had 
baseline hyperuricemia. The treatment group administered rasburicase for 3 days and 
allopurinol for 3 days also exhibited a greater uric acid response rate, but this difference was not 
statistically significant. The proportion of patients whose serum creatinine levels (a measure of 
kidney function) increased to >1.4 mg/dL was evenly distributed between treatment groups. The 
percentage of patients who experienced acute renal failure was 2% in the rasburicase and 
allopurinol groups, and 5% in the rasburicase plus allopurinol group. The need for hemodialysis 
was not reported in this study. 

 

In the prospective studies, the administration of rasburicase at 0.20 mg/kg/day for up to 7 days 
was found to effectively lower plasma uric acid levels.10-13 In three studies, the uric acid 
response rate was 100%, where all patients attained normal uric acid levels after rasburicase 
treatment.10,11,13 Similarly, all patients who were treated for at least three days were found to 
attain normal uric acid levels in the other prospective study.12 Creatinine levels decreased with 
rasburicase treatment in two studies.10,12 No patients required dialysis for renal failure in two 
prospective studies.10,12 One patient underwent dialysis for acute renal failure despite reduced 
uric acid levels with rasburicase in the international compassionate use study.11 In the North 
American compassionate use trial, 28 adults (7.2%) experienced acute renal insufficiency and 
20 adults (5.2%) underwent hemodialysis.13 

 

In one retrospective study, plasma uric acid levels were restored to normal (≤7 mg/dL) in 72% of 
the patients after a single dose of 3 mg rasburicase and those that did not achieve normal levels 
had significantly higher baseline uric acid levels.14 Similarly, another retrospective study found 
that patients who were unable to achieve a plasma uric acid level of <475.8 µmol/L (5.4 mg/dL) 
after low dose rasburicase treatment had a statistically significantly higher baseline uric acid 
level than patients who were able to achieve this level.15 Creatinine levels were reported to 
decrease slightly 24 hours after rasburicase administration in one retrospective study,14 and 
within 7 days in patients with elevated baseline creatinine in the other study.15 No patients with 
elevated baseline creatinine levels were on dialysis at the time of rasburicase administration or 
required renal replacement therapy during follow-up in one study.15 The other retrospective 
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study found that in 28% of rasburicase treatment episodes, the patient experienced renal failure 
(serum creatinine >2.5 mg/dL), with 77% of these patients having acute renal failure.14 Of the 
patients who experienced acute renal failure, 44% required newly initiated dialysis.14 

 

What is the evidence for the safety of rasburicase for adults with acute tumor lysis syndrome? 

 
In the RCT, there were few drug-related adverse events in the rasburicase group (4%), 
rasburicase plus allopurinol group (5%), and allopurinol group (1%).9 More patients withdrew 
due to adverse events in the rasburicase plus allopurinol group (5%) than in the rasburicase 
(1%) and allopurinol (2%) groups. Drug-related hypersensitivity reactions were reported in 4% of 
patients in the rasburicase group and 1% of patients in the rasburicase plus allopurinol group. 
These reactions included arthralgia, myalgia, rash, peripheral edema, and severe (grade 3) 
hypersensitivity. 
 
In one prospective study, of a total of 163 rasburicase doses administered, one adult patient 
experienced grade 1 vomiting.10 In another prospective study, the most common drug-related 
adverse events reported were headache, fever, and rigors, and these events occurred in less 
than 2% of patients.11 Rasburicase treatment was stopped before 3 days in 3 patients due to an 
increase in liver enzymes in the international compassionate use study, but this effect was 
reversible upon treatment withdrawal.12 In the North American compassionate use trial, the most 
common drug-related events were headache, rash, fever, and vomiting, and these events 
occurred in less than 2% of patients.13 In this trial, two adults experienced a single episode each 
of grade 3 (severe) toxicity, and no adults experienced grade 4 (life threatening) toxicity.13  
 
Of the retrospective studies, there was one documented case of methemoglobinemia in one 
study15 and no reported adverse events in the other study.15 No deaths associated with 
rasburicase were reported in any study. 

 

What is the evidence for the cost effectiveness of rasburicase compared with allopurinol or 
hydration for adults with acute tumor lysis syndrome to reduce or eliminate the need for 
hemodialysis? 

 

No evidence on the cost effectiveness of rasburicase compared with allopurinol or hydration for 
adults with acute TLS was identified. 

 
Limitations 

 
There was one included RCT, while the other studies were generally of lower quality design, 
with no randomization or blinding. In the non-RCT studies, there were no comparators used and 
a pre-post comparison was employed, which is less informative to determine whether 
rasburicase treatment decreases the need for hemodialysis. In pre-post studies, potential 
confounding variables may differ in the pre-intervention and post-intervention time periods. In 
the included studies, this may have been changes to standard treatment or other hospital 
practices that may influence outcomes. Similarly, the included studies reported great detail on 
changes in uric acid and creatinine levels, but did not focus on the need for hemodialysis for 
renal failure in patients. It was also unclear how long patients were followed for after treatment, 
and renal failure may have occurred after study analysis.  
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Rasburicase treatment doses and length of treatment varied between studies, making it difficult 
to compare results. In addition, a few studies administered concomitant hydration therapy, 
which may have contributed to the positive effect seen with rasburicase with regards to uric acid 
and creatinine levels. The types of cancers of enrolled patients varied between studies, which 
makes it difficult to generalize results. 
 
No evidence on the cost effectiveness of rasburicase compared with allopurinol or hydration for 
adults with acute TLS was identified. 
 
CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING  
 
The pathophysiology and clinical consequences of TLS has been discussed less frequently in 
the context of adult patient populations despite adults being more likely to experience 
complications from TLS due to comorbidities.16 There has been a greater body of evidence for 
the use of rasburicase in pediatric patients, which resulted in its earlier approval by the Food 
and Drug Administration (FDA) for this patient population in 2002.4 In this review, rasburicase 
was found to be effective in reducing hyperuricemia in adult cancer patients at risk for 
developing TLS by rapidly reducing plasma uric acid levels. One phase III RCT found that 
rasburicase was superior to allopurinol in preventing hyperuricemia in adult leukemia and 
lymphoma patients at high risk of TLS.9 
 
Rasburicase was generally well tolerated, with few reported adverse events. Furthermore, few 
patients required hemodialysis for acute renal failure in the included studies. 
Methemoglobinemia, a known adverse effect of rasburicase, was reported in one patient in one 
study.14 The North American compassionate use study found that few adult patients 
experienced grade 3 toxicity and no adult patients experienced grade 4 toxicity.13 
 
According to the FDA, the recommended dosage of rasburicase is 0.20 mg/kg/day for up to 5 
days in adult patients.17 This dosage regimen was based on the clinical studies that led to the 
FDA approval of rasburicase in 2009 for the management and treatment of hyperuricemia in 
adult cancer patients, one of which was included in this review.9 Various studies, including those 
in this review, have shown that rasburicase can be effective when administered at lower doses 
and for shorter durations, which may decrease treatment costs. 
 

No evidence on the cost effectiveness of rasburicase compared with allopurinol or hydration for 
adults with acute TLS was identified. 
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APPENDIX 1: Selection of Included Studies 
 
 
 
 

  

139 citations excluded 

15 potentially relevant articles 
retrieved for scrutiny (full text, if 

available) 

0 potentially relevant 
reports retrieved from 
other sources (grey 

literature, hand 
search) 

15 potentially relevant reports 

8 reports excluded: 
-irrelevant outcomes (1) 
-study design not of interest (case 
series) (4) 
-other (review articles, letter to the 
editor, editorials) (3) 
 

7 reports included in review 

154 citations identified from 
electronic literature search and 

screened 
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APPENDIX 3: Summary of Study Characteristics 
 
First Author, 
Publication 
Year, 
Country 

Study Design 
and Length 

Patient Characteristics Intervention and 
Comparator 

Clinical Outcomes 
Measured 

Cortes
9
 2010 

 
USA 

Open-label, 
parallel group 
RCT 

275 patients with active 
leukemia or lymphoma at 
high or potential risk for 
TLS (hyperuricemia, 
aggressive disease, 
LDH≥2x upper limit of 
normal) undergoing 
cytoreductive 
chemotherapy – mean 
age 57 ± 16 years, 63% 
male 

Rasburicase 
0.20 mg/kg/day for 5 
days (n=92) 
 
Rasburicase 0.20 
mg/kg/day days 1-3 + 
Allopurinol 300 mg/day 
days 3-5 (n=92) 
 
Allopurinol 300 mg/day 
for 5 days (n=91) 
 
All drugs were 
administered before or 
during the first cycle of 
chemotherapy 
 
All but 4 patients 
received hydration during 
the study 

Plasma uric acid 
response (≤7.5 mg/dL 
days 3-7), safety 

Wang
10

 2006 
 
Taiwan 

Prospective 
observational 
study 
 
Multicenter 
July 2003-July 
2004 

45 patients with ALL or 
multiple myeloma at risk 
for TLS before or during 
the initiation of 
chemotherapy (uric acid 
level ≥8 mg/dL) – 18 
children and 27 adults 
(median age 59.3, 67% 
male) 

Rasburicase 
0.20 mg/kg/day for 1-7 
days depending on 
individual’s needs, given 
the day before or the day 
chemotherapy begin 

Uric acid levels, 
creatinine levels, renal 
function, safety 

Jeha
13

 2005 
 
North America 

Prospective 
observational 
study – 
compassionate 
use trial 
 
Multicenter (39 
in USA, 2 in 
Canada) 
Jan 1999-Sept 
2002 

1069 patients with 
hematologic 
malignancies or solid 
tumours (most patients 
had a high tumour 
burden and elevated 
LDH levels) – 682 
pediatric patients and 
387 adult patients 
(median age 54 years, 
range 18-90, 69% male) 

Rasburicase 
0.20 mg/kg/day for 1-7 
days administered 
prophylactically or to 
treat hyperuricemia 

Uric acid levels, renal 
function, safety 

Bosly
11

 2003 
 
Multinational 
(Australia, 
Europe, Asia) 

Prospective 
observational 
study – 
compassionate 
use trial 
 
Jan 1999-Dec 
2001 

278 patients with cancer 
(lymphomas and 
leukemias) who 
presented with or were at 
significant risk for 
hyperuricemia (most 
patients had a high 
tumour burden and 
elevated LDH levels)  – 
166 pediatric patients 
and 112 adult patients 
(median age 54 years, 
range 18-80, 69% male) 

Rasburicase 
0.20 mg/kg/day for 1-7 
days depending on 
individual’s needs 

Uric acid levels (normal 
levels ≤7.5 mg/dL), 
safety 

Coiffier
12

 Prospective 100 patients with Rasburicase Uric acid levels 
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First Author, 
Publication 
Year, 
Country 

Study Design 
and Length 

Patient Characteristics Intervention and 
Comparator 

Clinical Outcomes 
Measured 

2003 
 
France 

observational 
study – single-
arm, open-
label 
 
Multicenter 
May 2001-
June 2002 

previously untreated 
aggressive non-
Hodgkin’s lymphoma at 
risk of TLS during the 
induction phase of 
chemotherapy (tumour 
volume ≥5 cm, LDH 
and/or uric acid level 
above normal upper 
limits, increase in 
creatinine levels) – 
median age 57 years 
(range 25-85), 64% male 

0.20 mg/kg/day for 3-7 
days starting before 
induction chemotherapy 
or on the same day 
(depending on risk of 
TLS) 
+Hydration 

(response defined as 
normalization of uric acid 
after 3 days of treatment 
maintained throughout 
chemotherapy), 
creatinine levels 

Trifilio
14

 2011 
 
USA (single 
center) 

Retrospective 
study 
 
Single-center 
 
June 2003-Jan 
2008 

247 patients with 
hematological 
malignancies (myeloma, 
NHL, ALL, CLL) and uric 
acid level  >7 mg/dL who 
received an initial 3 mg 
dose of rasburicase for 
hyperuricemia (287 
treatments) – median 
age 62 years (range 20-
92) 

Rasburicase, single dose 
of 3 mg 
+supportive therapy as 
needed (hydration, 
urinary alkalinization, 
allopurinol) 

Uric acid levels (normal 
levels ≤7 mg/dL), serum 
creatinine levels (renal 
failure >2.5 mg/dL) 

Hummel
15

 
2008 
 
Germany 

Retrospective 
study 
 
Single-center 
 
Jan 2002-July 
2006 

50 consecutive cancer 
patients (ALL, AML, CLL, 
CMPD, NHL) treated with 
rasburicase for clinical or 
laboratory TLS (n=42) or 
for the prophylaxis of 
TLS (n=8) – median age 
67 years (range 16-88), 
58% male 

Rasburicase, various 
doses (median overall 
dose 3 mg) 
+ IV hydration 

Uric acid level within 24 
hours after first dose, 
creatinine levels 

ALL=acute lymphoblastic leukemia; AML=acute myeloid leukemia; CLL=chronic lymphocytic leukemia; 
CMPD=chronic myeloproliferative disease; NHL=non-Hodgkin’s lymphoma; LDH=lactate dehydrogenase; 
RCT=randomized controlled trial; TLS=tumour lysis syndrome 
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APPENDIX 4: Summary of Critical Appraisal 
 
First Author, 
Publication Year 

Strengths Limitations 

Randomized controlled trial 

Cortes
9
 2010  Method of randomization described 

 Outcome measures clearly defined 

 Losses to follow up described 

 Sample taken from multiple centers 

 Patient and outcome assessors not blinded 

 No power calculation was performed to 
determine sample size 

 Treatments were administered with 
concomitant hydration 

Prospective studies 

Wang
10

 2006  Prospective study 

 Objective and intervention clearly described 

 Sample taken from multiple centers 

 No randomization or blinding  

 Small sample size (n=27 adults) 

 Study was conducted in Taiwan, which may 
limit generalizability to other countries 

 Varying lengths of rasburicase treatment 

 Outcomes not clearly defined (normal uric 
acid range, normal creatinine range) 

Jeha
13

 2005  Prospective study 

 Sample taken from multiple countries and is 
representative of population of interest 

 Outcome measures clearly described 

 No randomization or blinding  

 Varying lengths of rasburicase treatment 

Bosly
11

 2003  Prospective study 

 Sample taken from multiple countries and is 
representative of population of interest 

 Outcome measures clearly described 

 No randomization or blinding  

 Varying lengths of rasburicase treatment 

 No separate reporting of safety data in adult 
and pediatric patients  

Coiffier
12

 2003  Prospective study 

 Sample taken from multiple countries and is 
representative of population of interest 

 No randomization or blinding  

 Varying lengths of rasburicase treatment 

 Rasburicase was administered with 
hydration 

 Outcomes not clearly defined 

Retrospective studies 

Trifilio
14

 2011  Study reflected clinical practice, patients 
were elderly with comorbidities 

 Outcome measures clearly described  
 

 Retrospective analysis 

 Single institution study 

 No randomization or blinding  

 Supportive therapy (hydration, alkalinization, 
allopurinol) was administered as needed 

Hummel
15

 2008  Study reflected clinical practice, patients had 
high uric acid levels and impairment of renal 
function 

 Retrospective analysis 

 Small sample size (N=50) 

 Varying doses of rasburicase administrated 

 Rasburicase was administered with 
hydration 

 Outcomes not clearly defined (normal uric 
acid range, normal creatinine range) 
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APPENDIX 5: Summary of Findings 
 
First Author, 
Publication Year 

Main Study Findings Authors’ Conclusions 

Randomized controlled trial 

Cortes
9
 2010 Plasma uric acid response rate, % (95% CI) 

Rasburicase: 87 (80-94) 
Rasburicase+Allopurinol: 78 (70-87) 
Allopurinol: 66 (56-76) 
Rasburicase>Allopurinol (P=0.001) 
 
Uric acid concentrations were rapidly reduced 
by hour 4 in the Rasburicase and 
Rasburicase+Allopurinol groups. 
 
Plasma uric acid response rate in patients at 
high risk of TLS, % (95% CI) 
Rasburicase: 89 
Rasburicase+Allopurinol: 79 
Allopurinol: 68 
Rasburicase>Allopurinol (P=0.001) 
 
Plasma uric acid response rate in patients with 
baseline hyperuricemia, % (95% CI) 
Rasburicase: 90 
Rasburicase+Allopurinol: 77 
Allopurinol: 53 
Rasburicase>Allopurinol (P=0.015) 
 
Drug-related adverse events, % 
Rasburicase: 4 
Rasburicase+Allopurinol: 5 
Allopurinol: 1 
 
Most common AEs: blood and lymphatic 
system, general disorders and administration 
site conditions, GI system 
 
Drug-related hypersensitivity reaction, % 
Rasburicase: 4 (arthralgia, myalgia, rash, 
peripheral edema, grade 3 hypersensitivity) 
Rasburicase+Allopurinol: 1 (rash, grade 3 
hypersensitivity) 
Allopurinol: 0 
 
Withdrawal due to adverse events, n 
Rasburicase: 1 (hyperbilirubinemia and 
neutropenic sepsis) 
Rasburicase+Allopurinol: 5 
Allopurinol: 2 (TLS) 
 
Clinical TLS, % 
Rasburicase: 3 
Rasburicase+Allopurinol: 3 
Allopurinol: 4 
All considered unrelated to study medication 
 
Laboratory TLS, % 
Rasburicase: 21 
Rasburicase+Allopurinol: 27 

“In this study, rasburicase generally was well 
tolerated and no new safety concerns for adult 
patients were identified…No major differences 
in the frequencies of AEs, treatment-related 
AEs, serious AEs, treatment discontinuations 
due to AEs, and deaths were observed 
between rasburicase and allopurinol 
groups…In summary, rasburicase has a more 
favorable risk-benefit ratio than allopurinol for 
the initial management of uric acid plasma 
concentrations in adult patients with 
hematologic malignancies who are receiving 
anticancer therapy expected to result in tumor 
lysis and subsequent elevation of plasma uric 
acid.” (p. 4212) 
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First Author, 
Publication Year 

Main Study Findings Authors’ Conclusions 

Allopurinol: 41 
 
Rasburicase versus Allopurinol: P=0.003 
R+A versus Allopurinol: P=0.054 
 
Increased blood creatinine (>1.4 mg/dL), % 
Rasburicase: 8 
Rasburicase+Allopurinol: 10 
Allopurinol: 10 
 
Renal failure/impairment, % 
Rasburicase: 4 
Rasburicase+Allopurinol: 9 
Allopurinol: 2 
 
Acute renal failure, % 
Rasburicase: 2 
Rasburicase+Allopurinol: 5 
Allopurinol: 2 

Prospective studies 

Wang
10

 2006 Adults (n=27) received a median of 4 days of 
rasburicase treatment. Uric acid levels 
declined from a median of 10.8 mg/dL to 0.5 
mg/dL, indicating a 100% response rate 
(lowering uric acid to normal levels) to 
rasburicase. 
 
Creatinine levels declined from a median of 3.1 
mg/dL (range 1.9-7.0) to 2.7 mg/dL (range 1.6-
6.6). 
 
Renal dysfunction was present in 7 patients 
prior to chemotherapy and rasburicase 
treatment. No patients required dialysis for 
renal failure during chemotherapy treatment. 
 
Of a total of 163 doses administered, one adult 
experienced grade 1 vomiting.  

“Our study confirms the results of other 
investigators, demonstrating the efficacy and 
safety of rasburicase in controlling 
hyperuricemia and preventing tumor lysis 
syndrome in both pediatric and adult patients. 
Although rasburicase is expensive, the low 
incidence of renal failure and of adverse 
effects in patients treated with it suggests that 
it may be a cost-effective way of reducing the 
complications of tumor lysis syndrome.” (p. 38) 

Jeha
13

 2005 Hyperuricemia was defined as uric acid levels 
above the upper limit of normal for age and 
sex. 
 
Efficacy 
There was a significant decline in uric acid 
levels (P<0.001) in 212/212 (100%) of adult 
patients who were hyperuricemic at baseline 
and all 126/126 (100%) adult patients who 
were nonhyperuricemic as baseline. 
 
Hemodialysis 
Acute renal insufficiency developed during the 
study in 28 adults (7.2%). In total, 20 (5.2%) 
adults underwent hemodialysis. 
 
Drug-related adverse events in adult patients 
after one course of treatment, n (%) 
Grade 1: 11 (2.8) 
Grade 2: 5 (1.3) 

“The results of this large compassionate use 
study in over 1000 patients confirms the safety 
of rasburicase and provides further evidence of 
its efficacy in the prevention and treatment of 
hyperuricemia in adults and children 
undergoing chemotherapy for cancer.” (p. 38) 
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First Author, 
Publication Year 

Main Study Findings Authors’ Conclusions 

Grade 3: 2 (0.5) 
Grade 4: 0 
 
The most frequent adverse reactions in the 
total population (adults and children) were 
headache (0.7%), rash (0.4%), fever (0.3%) 
and vomiting (0.3%). 
 
No on-study deaths were considered related to 
rasburicase treatment. 

Bosly
11

 2003 Efficacy 
97 adult patients were included in the efficacy 
analysis. The median plasma uric acid level 
decreased from 13.1 mg/dL to 0.3 mg/dL in 
adults presenting with hyperuricemia. The 
median uric acid level decreased from 4.9 
mg/dL to 0.3 mg/mL in adults presenting with 
normal uric acid levels. All patients had uric 
acid levels within the normal range after 
rasburicase treatment (response rate 100%). 
 
Hemodialysis 
One adult patient underwent dialysis for acute 
renal failure despite reduction of uric acid 
levels to normal values with rasburicase.  
 
Safety 
Safety analyses were performed on both 
pediatric and adult patients combined. The 
most common drug-related adverse events 
were: headache (1.8%), fever (1.4%), rigors 
(1.1%). 
 
19 patients died during the study, most 
commonly from disease progression and 
sepsis, not attributable to rasburicase. 

“In both the prophylaxis and treatment 
populations, the reduction in plasma uric acid 
levels was quite similar for adults and 
children…Rasburicase was well tolerated, with 
mild headache being the most common side 
effect..a limited number of patients required 
dialysis despite experiencing a reduction in 
plasma uric acid levels to normal values.” (p. 
1053) 

Coiffier
12

 2003 Efficacy 
All of the 95/100 patients treated for at least 3 
days with 0.20 mg/kg rasburicase responded 
to treatment. Uric acid levels decreased within 
the first 4 hours after administration of 
rasburicase and were maintained throughout 
treatment in all patients. 
 
Creatinine levels decreased during rasburicase 
treatment. No patient had an increase in 
creatinine level or required dialysis. 
 
Safety 
Rasburicase treatment was stopped before 3 
days in 3 patients due to an increase in liver 
enzymes, but this was reversible within a few 
days in these patients without sequelae. Liver 
toxicity was considered by investigators to be 
related to rasburicase or to chemotherapy. 
 
 
 

“Our study demonstrated that rasburicase is 
also a highly effective, fast acting, and reliable 
uricolytic agent for adult patients with 
aggressive lymphoma. Plasma uric acid levels 
were controlled in all patients who received 
rasburicase, including the 11 hyperuricemic 
patients at baseline…Renal function was 
preserved, which is of paramount importance 
in the management of these patients and for 
the prevention of many complications of 
chemotherapy.” (p. 4405-4406) 
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First Author, 
Publication Year 

Main Study Findings Authors’ Conclusions 

Retrospective studies 

Trifilio
14

 2011 287 treatment episodes (in 247 patients) 
 
Patients with uric acid restored to normal 
levels after 3 mg rasburicase, n (%) 
Uric acid ≤7 mg/dL: 206 (72) 
Uric acid ≤5 mg/dL: 137 (48) 
 
The baseline uric acid levels of patients who 
achieved normal levels after rasburicase was 
significantly lower (P<0.0001) than the uric 
acid levels of patients who did not achieve 
normal levels after rasburicase. 
 
6 (14%) patients required a second dose (3 mg 
or 1.5 mg) to restore normal uric acid levels. 
 
Median serum creatinine levels, mg/dL (range) 
Baseline: 1.7 (0.6-937) 
24-hours: 1.6 (0.6-8.7) 
24-hour absolute change: -0.1 (-3.3 to +1.4) 
 
Patients experience renal failure (serum 
creatinine >2.5 mg/dL), n (%) 
Acute: 62 (77) 
Chronic: 19 (23) 
 
Of patients experiencing acute renal failure 
(n=62), 27 (44%) underwent newly initiated 
dialysis. 
 
There were 82 (29%) patients who exhibited 
clinical evidence of TLS. 
 
There was one documented case of 
methemoglobinemia. 

“Our data demonstrate the effectiveness of a 
single low dose of rasburicase in lowering 
serum uric acid levels in patients with 
hematological malignancies…Renal function 
remained stable early after therapy and 
improved over the subsequent week.” (p. 803) 

Hummel
15

 2008 Dose of rasburicase, mg (mg/kg) 
Prophylaxis group (n=8): 3.75 (0.056) 
Treatment group (n=42): 3 (0.044) 
 
This study used a uric acid level of 475.8 
µmol/L (5.4 mg/dL) as a divide. Patients who 
had a uric acid level of >475.8 µmol/L after 
rasburicase treatment had a statistically 
significantly higher uric acid level before 
treatment than patients who achieved a uric 
acid level of <475.8 µmol/L (P=0.0270). 
 
Baseline creatinine was elevated in 42 
patients. In this subgroup, median creatinine 
levels decreased from 206 to 118.5 µmol/L 
within 7 days after rasburicase administration. 
No patients in this subgroup were on dialysis 
at the time of rasburicase administration. No 
patients required renal replacement therapy. 
 
No adverse events occurred in this study. 

“This is the first study to demonstrate the 
efficacy of low doses of rasburicase for 
prophylaxis and treatment of TLS in a patient 
cohort with markedly elevated serum uric acid 
levels and a large proportion of patients with 
impaired renal function. Our data support the 
use of rasburicase at lower doses than 
recommended by the manufacturer for 
prophylaxis and treatment of TLS.” (p. 335) 

AE=adverse event; TLS=tumour lysis syndrome 
 


