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Abstract

Spontaneous tumor lysis syndrome (SPTLS) is a rare phenomenon that can manifest in rapidly proliferating hematological
malignancies and solid tumors prior to initiating cytotoxic therapy. We encountered a patient who originally presented
with diffuse lymphadenopathy, abdominal distention, and dyspnea, who had laboratory abnormalities suggestive of SPTLS.
His peripheral flow cytometry and lymph node biopsy revealed blastoid-variant mantle cell lymphoma. Prior to initiating
chemotherapy, acute kidney injury (AKI) and uric acid had improved with intravenous fluids and the initiation of allopurinol.
However, after beginning chemotherapy, the patient developed a second AKI concerning for tumor lysis syndrome (TLS).
He went on to have renal recovery and did not require renal replacement therapy. With the exception of case reports,
there is limited evidence to guide general medicine clinicians who encounter cases of SPTLS. Expert-based guidelines are
available to guide use of rasburicase, an uricase enzyme, before initiation of chemotherapy for certain malignancies when risk
for TLS is considered high. Despite these guidelines, the role of rasburicase in preventing AKI remains controversial after
inconclusive results in a meta-analysis. The causative relationship between uric acid and AKI in TLS is based on a mechanism
of tubular obstruction. There are also mechanisms by which uric acid may cause AKI without tubular obstruction related to
acute hyperuricemic nephropathy. Further characterization of the role of uric acid in causing AKI in patients without tubular
obstruction may identify new mechanisms of injury and offer insight into new treatment strategies.
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Introduction cell lymphoma (MCL), with acute kidney injury (AKI) and
a uric acid level of more than 20 mg/dL at the time of

Tumor lysis syndrome (TLS) is an oncologic emergency that presentation.

often develops after initiating chemotherapy for hematologic

malignancies and lymphomas with a high proliferation rate

and sensitivity to chemotherapy.'? The clevated levels of ~Case Presentation
uric acid may lead to acute renal failure through multiple
mechanisms including obstruction by precipitated uric acid
crystals, cytokine release syndrome, and a decreased glomer-
ular filtration rate.>> The Cairo-Bishop definition of TLS,
which describes both laboratory and clinical TLS, was devel-
oped in 2004 to help clinicians identify the diagnosis and
grade its severity.® Laboratory TLS is defined by multiple
electrolyte abnormalities including hyperuricemia, hyperka-
lemia, hyperphosphatemia, and hypocalcemia.” Clinical TLS
is determined by electrolyte changes plus a medical compli- 'University of Florida, Gainesville, FL, USA
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A 62-year-old male presented to the emergency department
with a 2-week history of progressive shortness of breath with
exertion. His medical history was relevant for -thalassemia
minor, hypertension, and a 40-year pack history of tobacco
use. He initially had shortness of breath with a productive
cough and was provided with a brief course of azithromycin
by an outpatient physician. While he experienced relief from
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the cough, his exertional dyspnea continued to worsen, and
he developed profound fatigue and night sweats. In the days
preceding hospital admission, he reported a noticeable reduc-
tion in his urine output, which was associated with painless
abdominal distention.

His initial blood counts showed leukocytosis to 21 000/mm?
with 10% lymphocytes and many atypical lymphocytes. He
was also found to be thrombocytopenic to 42 000/mm?>. His
initial creatinine was 3.37 mg/dL with blood urea nitrogen
(BUN) of 44 mg/dL and initial potassium level of 5.8 mEq/L
and phosphorus of 6.4 mg/dL. The urinalysis was largely nor-
mal with a pH of 5.0, specific gravity of 1.015, and no protein
or reported crystals. Computed tomography scans of the chest,
abdomen, and pelvis were obtained and revealed extensive
lymphadenopathy both above and below the diaphragm. There
was no evidence of ureteral obstruction on imaging. The largest
lymph node was 1.9 cm in diameter, and the spleen was
enlarged to 23 cm. Uric acid and lactate dehydrogenase (LDH)
levels were then obtained and revealed a uric acid level of
20 mg/dL and LDH of more than 1600 IU/L.

The AKI and acute presentation of dyspnea led to con-
cern for sepsis at presentation. Broad spectrum antibiotics
were started, but then discontinued when imaging ruled out
consolidations and when there were no infection found in
the urinary tract. The patient denied use of nonsteroidal
anti-inflammatory drugs and was not exposed to contrast or
other nephrotoxins prior to admission. The patient did
report oliguria prior to admission and after fluid resuscita-
tion, his renal function gradually improved to 1.2 mg/dL
from 3.37mg/dL in 8 days (Figure 1a). During this period of
time, his uric acid decreased to 3.0 mg/dL from 21.7 mg/dL
(Figure 1b). He was then transferred to the inpatient oncol-
ogy team while histology results from an axillary lymph
node biopsy were pending.

Both the lymph node biopsy and peripheral flow cytome-
try revealed findings consistent with blastoid-variant MCL.
The Ki67 of the specimen was greater than 90%. With con-
cern that he would develop an AKI on initiation of chemo-
therapy, he was preemptively started on continuous normal
saline 200 mL/h and allopurinol at a dose of 300 mg 3 times
daily. Due to the improvement of his uric acid at the time, he
did meet our hospital criteria to receive rasburicase prior to
the initiation of chemotherapy. Chemotherapy with rituxu-
mab and hyper-CVAD (cyclophosphamide, vincristine, adri-
amycin, and dexamethasone) was initiated. The patient
remained on allopurinol while receiving chemotherapy.

Within 24 hours of beginning chemotherapy, the potas-
sium, phosphate, and BUN levels rose significantly. The cre-
atinine then began to increase with a peak of 2.69 mg/dL and
a BUN of 105 mg/dL. During the 48 hours immediately after
starting chemotherapy, the potassium level increased to more
than 6.2 mEq/L and the phosphorus level to 12 mg/dL. The
uric acid increased minimally from 3 to 4 mg/dL. The patient
continued to produce urine and responded to medical therapy
primarily targeting hyperkalemia. Dialysis was not required,

and as the chemotherapy cycle concluded, renal function
started to improve after 3 days and creatinine trended to a
new baseline of 0.7 mg/dL.

Discussion

For patients with newly diagnosed lymphoma, risk for
development of TLS is stratified from low to high based on
the anticipated aggressiveness of the malignancy and its
anticipated sensitivity to chemotherapy.!® As it pertains to
the patient we have described, MCL of the blastoid variant
subtype is considered high risk for TLS in cases where the
LDH level is more than twice the upper limit of normal.” On
review, the presenting renal dysfunction, uric acid level of
more than 20 mg/dL and hyperkalemia, with an ultimate
diagnosis of an aggressive non-Hodgkin’s lymphoma, is
clinically consistent with a diagnosis of spontaneous TLS.
In our review of the literature, we did not identify other
examples of SPTLS with blastoid-variant lymphoma.
SPTLS is a rare, but accepted phenomenon that is thought to
occur only in rapidly proliferating non-Hodgkin’s lympho-
mas and hematological malignancies.' Since many cases of
SPTLS can mimic other acute non-neoplastic diseases pro-
cesses, the diagnosis is challenging to confirm without
malignant pathology. Additionally, consensus guidelines are
not available to guide the general medicine clinician on how
to specifically manage the renal dysfunction associated with
this condition.

For patients with SPTLS or standard TLS, uric acid ele-
vation is thought to be the cause of AKI with most cases
involving deposition of uric acid crystals in the nephron
resulting in obstruction and increased tubular pressure.'®!!
Increased tubular pressure directly decreases filtration at the
glomerulus. Ultimately, the inability to excrete water and
electrolytes may lead to uncontrollable electrolyte abnor-
malities and fluid overload, which can subsequently result
in an urgent requirement for dialysis. In our case, we ini-
tially assumed uric acid had caused the patient’s AKI by the
mechanism described above; however, both ultrasound and
computed tomography imaging did not demonstrate evi-
dence of nephrolithiasis. Furthermore, the gradual improve-
ment of renal function and continued urine output also left
us questioning this classical mechanism of kidney injury.
This led to our review of alternative causes of AKI related to
hyperuricemia.

During the workup of our patient, urine eosinophils were
absent, and urine microscopic analysis did not reveal patho-
logic casts. Additionally, the patient had oliguria rather than
anuria and did not require dialysis. For these reasons, the
patient’s acute uric acid nephropathy and AKI were the result
of elevated uric acid levels, but more likely due to crystal
independent mechanisms.*!*!2 Using animal models, uric
acid has been shown to contribute to AKI by impairing renal
autoregulation, the bioavailability of nitric oxide, and proxi-
mal tubular proliferation.*!>!* Hahn et al'® reviewed this
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Figure |. (a) Trend of creatinine during first 8 days of admission. (b) Trend in uric acid during first 8 days of admission.

topic and described how elevated uric acid levels are associ- and intercellular adhesion molecule 1 have been implicated in
ated with elevated levels of inflammatory mediators systemi- the nephrotoxicity that uric acid potentiates. In a rat model,
cally and in the nephron. The release of cytokines including  mild hyperuricemia has also been described as causing a
monocyte chemoattractant protein-1, tumor necrosis factor-o., 50% reduction in glomerular filtration rate and renal blood
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flow.!!3 Uric acid impairs the bioavailability of nitric oxide,
which results in further renal tissue ischemia through vaso-
constriction.'* Considering these models for renal injury,
future therapies may be developed to treat crystal-independent
renal dysfunction related to hyperuricemia.

The current standard for management of renal failure in
TLS is based on minimizing tubular obstruction, diluting
crystals, and preventing uric acid crystal formation by pro-
viding intravenous fluid and uric acid lowering therapy in the
form of allopurinol or rasburicase. Use of allopurinol, as in
our case, is beneficial in preventing uric acid production but
does not reduce the level of uric acid if already elevated."
Expert guidelines recommend use of rasburicase, a urate oxi-
dase enzyme, for high-risk patients before initiating chemo-
therapy.!!"'® For patients with spontaneous TLS, we did not
identify any clear expert-based guidelines for clinicians. This
may be due to the rarity of the condition or the possibility of
confounding causes of AKI unrelated to uric acid elevation.
Use of rasburicase to prevent AKI seems physiologically
intuitive, but high-level clinical evidence to support this
effect is not present to date. In a nonrandomized study of
pediatric patients at high risk for developing TLS, one group
trended changes in uric acid and creatinine while receiving
either rasburicase or allopurinol, and the results favored
improved renal outcomes with the use of rasburicase.!” There
has been one clinical trial evaluating the use of rasburicase in
adult patients at risk for TLS, and the results did not show a
reduced risk of developing an AKI. The study did, however,
show that rasburicase correlated with reduced laboratory
TLS.'"® There has been one meta-analysis performed in
review of rasburicase based mostly on trials in pediatric
patients. Despite 5 pediatric trials showing a benefit in favor
of rasburicase, it was determined that evidence was insuffi-
cient to promote the use of rasburicase to prevent TLS or
AKI due to the inconclusive findings in a single randomized
clinical trial." For our case, there is no evidence to guide a
decision on whether or not to use rasburicase. Our case adds
to a growing need to conduct randomized trials evaluating
the use of rasburicase in both SPTLS and TLS.

Summary

In summary, we have reported the first case of SPTLS in a
patient with blastoid-variant MCL. We have reviewed the
limitations, which many non-oncologist providers may
encounter on realization of this condition. Development of
consensus diagnostic criteria and management guidelines for
spontaneous TLS would be of benefit for non-oncology, gen-
eral medicine providers. More robust evidence is needed to
clarify the role of rasburicase in patients at risk for TLS and
in theory, for those with SPTLS.
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