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Abstract

Rasburicase isarecombinant urate oxidase effective in lowering uricacid accumulation in patients with hematologic and solid tumor malignancies
receiving anti-cancer therapy [1]. Its use has also been associated with increased financial burden and morbidity when used inappropriately. When
used in patients who are deficient in glucose-6-phosphate dehydrogenase (G6PD), it often results in life threatening acute hemolytic anemia. We
report an interesting case of a 74-year-old female treated with rasburicase for presumed tumor lysis syndrome (TLS) who later developed acute
hemolytic anemia secondary to G6PD deficiency. Here we highlight and emphasize how to minimize inappropriate use of rasburicase and how to

recognize patients with increased risk for developing G6PD deficiency.

Background

Rasburicase is approved by the Food and Drug Administration
(FDA) for management of hyperuricemia in patients with leukemia,
lymphoma, and solid tumor malignancies who are receiving anti-
cancer therapy at risk of developing tumor lysis syndrome (TLS).
Rasburicase has several black box warnings associated with its
use including severe hemolysis in patients with G6PD deficiency
[2]. Patients deficient in G6PD are unable to breakdown hydrogen
peroxidase, a byproduct of rasburicase, which causes oxidative
stress to erythrocytes and triggers hemolysis [3]. The FDA
recommends screening individuals at high risk for G6PD deficiency
including those of African or Mediterranean ancestry prior to
administration of rasburicase [4].

3. Case Report Summary

A 74-year-old female of Mediterranean decent with past
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medical history of metastatic pancreaticobiliary cancer with
spread to the liver, lung and bones presented to the Emergency
Department with hypovolemic shock and acute on chronic kidney
injury. Other significant medical history included non-ischemic
cardiomyopathy with reduced ejection fraction (35-40%) status
post pacemaker placement, chronic kidney disease and anemia.
Labs on admission (Figure 1) were notable for elevated uric acid
(9.2 mg/dl), hyperphosphatemia (5 mg/dl) and elevated creatinine
(2.37 mg/dl). She was given a dose of rasburicase for presumed
TLS. Blood pressure was stabilized in the ICU (Intensive Care Unit)
with fluids and vasopressors and the patient was subsequently
transferred to the medical oncology service. Notably, due to
worsening performance status, worsening kidney function, and
overall resistance to treatment, the last dose of chemotherapy
(gemcitabine) was administered 6 months prior to presentation.
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The day following rasburicase treatment, the patient developed
fatigue, jaundiced skin, scleral icterus, and tea-colored urine. Labs
(Figure 1) showed a significant decrease in hemoglobin, elevated
lactate dehydrogenase (LDH), hyperbilirubinemia, decreased
haptoglobin and increased reticulocyte count consistent with
hemolysis. A combos direct antibody test was negative. Because
of progressive anemia, the patient required transfusion of three

units of packed red blood cells before stabilizing. Notably, her GG6PD
levels were found to be low during this acute hemolytic episode,
despite a high reticulocyte count. On medical history, in addition to
Mediterranean descent, she disclosed multiple previous episodes
of intermittent anemia requiring blood transfusion and several
family members who were also diagnosed with unspecified anemia
(Figure 1).
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Figure 1: Trend of labs throughout hospital course.
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Discussion lysis. Adverse drug events (ADEs) are the most common type of

G6PD deficiency affects upwards of 400 million people
worldwide. Men are more commonly affected due to x-linked
inheritance, but women can also be affected depending on
lyonization. This results in two red blood cell populations based
on the G6PD allele being expressed. The overall levels of G6PD
enzyme activity in heterozygous females range from 30 to 80%
of normal G6PD activity [5]. The commonly used qualitative tests
do not discriminate intermediate G6PD activity which limits our
understanding of the epidemiology of G6PD activity in females [6].
Furthermore, healthcare providers may perceive G6PD deficiency
as having little or no impact on females which leads to missed
opportunities to identify relatives with this genetic condition.
Our patient was of Mediterranean descent and had a history of
intermittent severe anemia which provided clues to consider her at
risk of G6PD deficiency and hemolysis with the use of rasburicase.
Rasburicase is used to treat and prevent hyperuricemia from
TLS. TLS is an oncologic emergency characterized by metabolic
derangements that include hyperkalemia, hyperphosphatemia,
hyperuricemia, and hypocalcemia resulting in end organ damage

(7]

The highest risk of TLS is seen in patients receiving
chemotherapy for acute leukemia and lymphoma, whereas patients
with solid malignancies carry a lower risk. Increased tumor
burden defined by elevated white blood cells, elevated LDH, bulky
disease, high proliferation rate, and organ metastases increase the
risk of TLS [8]. Notably, in our case, the patient was not receiving
anticancer therapy and had a tumor type unlikely to exhibit tumor
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injury experienced by hospitalized individuals. It was found that
errors were more likely to be intercepted if they occurred in the
ordering stage rather than the administration stage [9]. Some
commonly used medications to avoid in patients with G6PD
deficiency include antimalarial drugs (chloroquine, primaquine),
sulfamethoxazole and trimethoprim (bactrim), nitrofurantoin
(macrobid), dapsone (aczone), colchicine and NSAIDs [10]. Other
high-risk drugs associated with ADEs include anticoagulants, anti-
hyperglycemic agents, sedatives, narcotics, and antipsychotics.
These drugs share similar features including a narrow therapeutic
window which requires close monitoring and dose adjustments to
minimize errors [11].

It is therefore imperative to proceed with caution prior to
administering these medications to reduce morbidity and prevent
additional health care costs. Several groups have studied ways
to maximize the cost-effectiveness of rasburicase [12]. These
studies have noted provider errors such as lack of knowledge
regarding TLS criteria, inconsistencies in ordering or reviewing
labs, and proceeding without hematology-oncology consultation,
to be associated with inappropriate or avoidable rasburicase use.
In summary, this case illustrates the importance of employing a
systemic approach to gathering patient information and history.
The patient offered a personal and family history of anemia, was of
Mediterranean descent, and had a clinical picture unlikely for TLS.
By creating a broad differential diagnosis, the effect of anchoring
bias is minimized. The patient’s electrolyte abnormalities could
be explained by her worsening kidney function, rather than TLS,
avoiding both the medical and financial toxicity of rasburicase.
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