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Abstract. Tumor lysis syndrome (TLS) is a life‑threatening 
oncological emergency, with most cases occurring in hema-
tological malignancies following the initiation of treatment. 
However, on rare occasions, TLS may occur in solid tumors 
as well. In the present case study, the case is reported of a 
56‑year‑old African‑American man who presented with a 
recent diagnosis of prostate cancer, abdominal pain, elevated 
transaminases, renal insufficiency, hyperkalemia, and hyper-
uricemia, consistent with spontaneous TLS in the setting of 
metastatic prostate cancer. A computed tomography scan of 
the patient's abdomen demonstrated diffuse metastatic tumor 
burden. Following treatment with allopurinol, rasburicase, and 
initiation of anti‑androgen therapy for the prostate cancer, the 
patient's TLS laboratory results normalized, however, his renal 
functions continued to decline. TLS is rare in solid tumors, and 
particularly rare in prostate cancer, with only six other case 
reports of the syndrome occurring to the best of our knowl-
edge. This case report highlights the need for early recognition 
of TLS, even in cases that are not typically associated with the 
syndrome, as prompt diagnosis will affect early management 
and may be able to prevent or minimize complications.

Introduction

Tumor lysis syndrome (TLS) is a life‑threatening complica-
tion associated with malignancies and their treatment. TLS 
is characterized by hyperuricemia, hyperkalemia, hyper-
phosphatemia, and hypocalcemia due to rapid cell death and 

release of intracellular material. Laboratory diagnosis of TLS 
encompasses the four laboratory abnormalities above, and 
further clinical manifestations may include renal impair-
ment, cardiac arrhythmias, seizures, and ultimately mortality. 
TLS most commonly occurs in hematological malignancies 
following the initiation of treatment, and is known to occur 
in solid tumors after treatment (1‑3). However, it very rarely 
occurs spontaneously, and is even more rarely reported in cases 
of prostate cancer. Prompt diagnosis is critical, as management 
includes aggressive hydration and uric acid‑lowering therapy. 
There is a lack of universal definition for diagnosing TLS, but 
the most accepted classification system is the Cairo‑Bishop 
criteria (4). However, since this requires the abnormal labora-
tory values to be determined within 3 days prior to, and 7 days 
following, chemotherapy, it does not provide a framework for 
defining spontaneous TLS.

A literature search for ‘tumor lysis syndrome’ and 
‘prostate cancer’ revealed six cases of TLS associated with 
prostate cancer (5‑10). Of these six, two patients developed 
TLS following the initiation of cytotoxic chemotherapy, two 
patients after androgen blockade (both within days to weeks 
following treatment), one following radiation treatment, 
and one after have received both radiation and an androgen 
blockade. The mortality rate was 100% among five of the 
cases, and not reported in the sixth (Table I). Each of these 
cases was treated with aggressive supportive measures, and 
only one of the patients received rasburicase (10), while one 
received allopurinol, as per their reports (6). Rasburicase, a 
recombinant version of urate oxidase that metabolizes uric 
acid to allantoin, may cause an abrupt lowering of serum uric 
acid. There have been several randomized controlled trials 
of rasburicase use in TLS (3); however, the primary endpoint 
assessed in these trials was post‑treatment uric acid levels, 
and they were not empowered to evaluate mortality or other 
morbidity characteristics, such as the need for dialysis.

It is unclear why some patients develop spontaneous TLS 
in the setting of solid tumors, but risk factors may include 
high levels of lactate dehydrogenase (LDH), pre‑existing renal 
impairment, and hyperuricemia (1,3). Further risk factors for 
TLS in solid tumors include highly proliferating and bulky 
malignancy, sensitivity to chemotherapy, exposure to neph-
rotoxic substances, and decreased fluid intake (1,3). Liver 
metastases are also possibly a risk factor (1).
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To the best of our knowledge, this is the first case report of 
spontaneous TLS in a patient with treatment naïve metastatic 
prostate cancer.

Case report

A 56‑year‑old African‑American man with no known medical 
history presented to the emergency room of a Veterans Affairs 
hospital with abdominal pain and was admitted to the internal 
medicine service. One month previously, he had been diagnosed 
with prostate cancer (Gleason 5+4=9) (11) after undergoing 
transrectal ultrasonography as a result of obstructive urinary 
symptoms and a nodular firm prostate upon rectal examina-
tion at another hospital. Due to problems with insurance, the 
patient had not had further evaluation, and had yet to begin 
treatment. On presentation to our emergency department, the 
patient complained of epigastric abdominal pain, straining with 
urination, decreased appetite, weight loss, hot flashes, chills, and 
non‑productive cough. The patient's father had prostate cancer 
that was diagnosed in his 70s. A physical examination was 
remarkable for its normal vital signs. The patient appeared tired, 
but was in no distress. A markedly enlarged and slightly tender 
liver spanning across the upper abdomen was appreciated, as 
well as a firm and nodular prostate.

The patient's initial laboratory results were notable for 
hyperkalemia, elevated creatinine levels, elevated liver 
function tests, and elevated prostate specific antigen (PSA) 
(Table II). His LDH and uric acid levels were grossly elevated. 
A computed tomography (CT) scan of the abdomen and pelvis 
revealed an enlarged prostate measuring 6.3x5.1x6.1  cm, 
multiple lumbar spine and pelvic sclerotic lesions, multiple 
enlarged abdominal and pelvic lymph nodes, and marked 
hepatomegaly spanning 29 cm in the transverse dimension.

The initial laboratory tests raised a concern for TLS, 
although there was initial uncertainty due to lack of a typical 

malignancy associated with TLS. The patient was treated with 
aggressive intravenous fluids including normal saline boluses 
followed by an infusion at 300 cc/h, allopurinol (300 mg twice 
daily), and then sodium bicarbonate at 200 cc/h; following a 
discussion with the oncology department, rasburicase was 
initiated; he was given a single dose of 6 mg intravenously. 
The patient's potassium levels normalized, the uric acid level 
slowly decreased to a nadir of 130.9 µmol/l, and the liver 
function tests stabilized (his aspartate transaminase peaked 
at 568 and trended down to 513, and alanine transaminase 
peaked at 182 and trended down to 115). Positron emis-
sion tomography (PET)‑CT revealed a marked metabolic 
activity within the prostate gland, as well as diffuse hepatic, 
right supraclavicular, and retroperitoneal and pelvic nodal 
lesions. Doppler ultrasound of the portal vein revealed a 
patent vessel. Due to the rare occurrence of TLS in pros-
tate cancer, as well as the unusual presentation of dramatic 
hepatic infiltration, a liver biopsy was pursued to rule out 
possible second malignancy. Liver biopsy pathology revealed 
metastatic adenocarcinoma consistent with prostate gland 
origin, based on immunohistochemical staining patterns. 
On hospital day 2, the patient began a course of treatment 
with degarelix, a gonadotrophin‑releasing hormone (GnRH) 
antagonist. He received 240 mg subcutaneously, and received 
a second dose of 80 mg one month later. The patient's tumor 
lysis laboratory results continued to normalize. However, 
the patient's renal and liver failure slowly progressed, along 
with waxing and waning mental status attributed to encepha-
lopathy. The patient had ongoing abdominal pain, nausea, 
and further functional deterioration. After multiple evolving 
goals of care discussions with the patient and his family, he 
was transitioned to inpatient hospice care on hospital day 20, 
and succumbed to mortality 6 weeks afterwards. Informed 
consent was obtained from the patient for the publication of 
this case report.

Table II. Pertinent laboratory values.

	 Normal values		  Hospital day 2	 Hospital day 3	 Hospital	 Hospital
	 (SI units)	 Admission	 (pre‑rasburicase)	 (post‑rasburicase)	 day 4	 day 12

Potassium 	 3.5‑5.5 mmol/l	 5.7	 6.0	 4.5	 3.9	 4.0
BUN	 2.1‑9.3 mmol/l	 16.4	 18.2	 17.1	 16.1	 30.3
Creatinine	 35.4‑114.9 µmol/l	 174.1	 190.9	 178.6	 197.1	 274.9
Calcium	 2.1‑10.5 mmol/l	 2.5	 2.2	 2.2	 2.1	 2.2
Phosphorous	 2.5‑2.6 mmol/l	 1.2	 1.5	 1.1	 1.0	‑
Total bilirubin	 1.7‑20.5 µmol/l	 201.8	 186.4	 164.2	 155.6	 155.6
AST	 7‑55 U/l	 494	 543	 568	 546	 513
ALT	 8‑48 U/l	 168	 182	 181	 172	 115
Alk. phos.	 45‑115 U/l	 1,034	 965	 837	 787	 670
Uric acid	 232‑535.3 µmol/l	 981.4	 927.9	 672.1	 577.0	‑
LDH	 60‑250 U/l	 4,023	 4,360	 3,814	 4,034	‑ 
Lactate	 0.5‑1.6 mmol/l	‑	  2.1	  ‑	 3.8	‑
PSA	 0‑4 µmol/l	 548	  ‑	 ‑	 ‑  	 ‑

Where shown, the dashes indicate that the test was not performed. BUN, blood urea nitrogen; AST, aspartate transaminase; ALT, alanine 
transaminase; Alk. phos., alkaline phosphatase; LDH, lactate dehydrogenase; PSA, prostate specific antigen.
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Discussion

TLS seldom occurs outside of the setting of treating hemato-
logical malignancies, and rarely occurs in solid tumors (1‑3). 
Even more rare is the spontaneous development of TLS (2), 
and, to the best of our knowledge, this is the first case report 
of spontaneous TLS in prostate cancer in a treatment‑naïve 
patient. Although the Cairo‑Bishop criteria (4) are not intended 
to diagnose spontaneous TLS, our patient met the criteria for a 
laboratory diagnosis of TLS with hyperphosphatemia, hyper-
uricemia, and hyperkalemia. The patient additionally had 
renal impairment, with a creatinine level that rose to two times 
above the baseline, placing him in the Grade II classification 
of the Cairo‑Bishop criteria (4). The patient did not suffer from 
any cardiac arrhythmias or seizures.

As described, this is the first case of spontaneous TLS in 
a treatment‑naïve patient (Table I). Our patient had a large 
number of the risk factors for TLS, including bulky disease, 
high LDH levels, pre‑existing renal disease and liver metas-
tases. Additionally, while each of the prior cases was treated 
with aggressive supportive measures, only one of the patients 
received rasburicase (10) and one received allopurinol (6). 
Although our patient's laboratory values are in line with those 
of the other patients, he surpassed the survival of most of the 
other patients in the reported cases, perhaps in part due to the 
rapid recognition and aggressive treatment of the patient's TLS 
and the use of rasburicase, although this has yet to be studied 
in association with mortality.

Prompt recognition of any laboratory abnormalities and 
consideration of TLS are essential for any patient presenting 
with significant tumor burden, either prior to or following 
treatment. One may even consider checking the baseline 
uric acid and LDH levels as part of an initial workup of any 
new malignancy, regardless of the type. Further studies are 
necessary to identify particular clinical characteristics or 
laboratory values associated with significantly higher risk of 
cancer. Prophylaxis with allopurinol and frequent laboratory 
monitoring may be warranted in these patients.
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