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Abstract
Background: Tumor lysis syndrome (TLS) is an oncologic emergency with limited treatment options. Although the vast majority of TLS is
associated with rapidly proliferating hematologic malignancies, it is often overlooked in solid tumor cases and has only been rarely associated
with urothelial carcinomas. The objective of this review is to investigate the clinical characteristics and outcomes of TLS in patients with urothelial
carcinoma.
Methods: Retrospective literature and case review and pooled analysis.

Results: Four cases of TLS in urothelial carcinoma were identified in over 180 published cases of TLS in solid tumors; one additional case
was included from our patient database. The median age of these patients was 72 years (range: 63-77) and 60% were female. Two patients had
urothelial carcinoma of the renal pelvis and three had bladder cancer with metastases. All of these cases were associated with therapy-induced TLS
with a median time to event of 14 days (range: 8-22 days) after receiving chemotherapy. Laboratory parameters were consistent among all cases
with elevations in uric acid and LDH, hypocalcemia, hyperphosphatemia, and hyperkalemia. Treatment for TLS included aggressive supportive
measures with intravenous hydration. One patient received hemodialysis; four of the five patients received urate oxidase, while one patient received
allopurinol as treatment support. The mortality in this case series was 60%.
Conclusion: TLS in urothelial cancer is associated with very high mortality. TLS should be considered as a differential diagnosis when evaluating
acute kidney injury and electrolyte abnormalities in patients with urothelial cancer especially in cases of high tumor volume and rapid growth.
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Introduction
Tumor lysis syndrome (TLS) is one of the major oncologic
emergencies that can cause metabolic and electrolyte derangements
which in turn result in acute renal dysfunction, arrhythmias,
seizures, and eventually death [1]. Cellular death mediated by
cancer therapy or spontaneous cellular lysis in rapidly dividing
tumors leads to the release of intracellular contents comprised of
potassium, phosphorous and uric acid. Although the vast majority
of TLS cases are associated with rapidly proliferating hematologic
malignancies [2], there are increasing reports of TLS in solid tumor

with the availability of more effective treatment during last two
decades [3-13]. Prior to 2017, only one case of TLS in urothelial
carcinoma had been reported in literature [3,4]. Subsequently, our
team reported two cases of TLS in urothelial carcinoma [5,6]. The
incidence of TLS in urothelial cancers is currently unknown and we
believe these clinical observations deserve further investigation.
The objective of this study is to examine the available published
case reports of TLS in urothelial cancer, and to assess clinical
characteristics, management and outcomes of TLS in patients with
urothelial carcinoma.
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Materials and Methods
Study design and literature search strategy
This is a retrospective systematic review of published case
reports in patients with urothelial cancer who were diagnosed
with TLS with the addition of one more patient in our institution’s
database. PubMed/Medline and Cochrane Central were searched
for articles focused on TLS in patients with urothelial carcinoma
published from January 1950 to December 2018. Search terms
included: “tumor lysis syndrome”, “solid tumor”, “urothelial
carcinoma” or “transitional cell carcinoma”.

Data collection and statistical analysis

Information regarding the patients, including age at diagnosis,
gender, primary cancer, and co-morbidities (such as renal
function); tumor characteristics, laboratory results, treatment, and
the outcome were recorded when available. Descriptive statistics
such as frequency counts, mean, median and ranges were used to
characterize the pooled sample.

Results

Four published case reports of TLS in urothelial carcinoma
were identified among 180 cases of’ TLS in solid tumor reported
literature. In addition, we included one patient identified in our
database. Patient demographics and disease characteristics, as

well as time onset of TLS from cancer treatment, management and
outcome of TLS, are summarized in (Table 1). The median age of
the patients in this cohort was 72 years (range: 63-77), and 3 of
the 5 (60%) were women. Only one patient had chronic kidney
disease prior to chemotherapy. The primary cancer included
urothelial carcinoma of the renal pelvis and bladder cancer. Four of
the five cases had liver metastases with greater than 10centimeter
lesions and one case with right iliac fossa involvement. Clinical
presentation of TLS included symptoms of fatigue, abdominal
pain and progressive anorexia prior to admission. Laboratory
parameters were consistent among all cases with elevations
in uric acid and LDH, hypocalcemia, hyperphosphatemia, and
hyperkalemia. Treatment preceding TLS varied among the case
reports and included combination carboplatin, methotrexate and
vinblastine, gemcitabine monotherapy, gemcitabine in combination
with cisplatin, paclitaxel monotherapy, and monotherapy with a
PD-L1 inhibitor, atezolizumab. All of these cases were associated
with chemotherapy-induced TLS with a median time to TLS of 14
days (range: 8-22 days). Treatment for TLS included aggressive
supportive measures with intravenous hydration. One patient
received hemodialysis; four of the five patients received urate
oxidase (three received the recombinant form of rasburicase and
one patient received urate oxidase), while one patient received
allopurinol as treatment support. None of these patients received
TLS prophylaxis. The mortality in this case series was 60%.

Table 1: Summary of published reports on tumor lysis syndrome in patients with urothelial carcinoma.
Reference

Age

Gender

Primary
Cancer

Treatment
preceding TLS

Liver
metastases

Time to TLS
(days)

Hemodialysis

Rasburicase

Outcome

Suc E, et al
(1996)

72

Male

4

No

Urate oxidase

Death

Female

Carboplatin
Methotrexate
Vinblastine

No

75

Urothelial
carcinoma of
the bladder

Yes

14

Yes

No

Death

77

Female

Atezolizumab

Yes

14

No

Yes

Death

67

Female

Urothelial
carcinoma of
the bladder

Gemcitabine

Yes

8

No

Yes

Survived

63

Male

Mixed
urothelial/
small cell
carcinoma of
the bladder

Cisplatin
Gemcitabine
Paclitaxel

Yes

22

No

Yes

Survived

Lin CJ, et al
(2007)

Brunnhoelzl
D, Wang et al
(2017)
Wang J, et al
(2017)
Wang J, et
al Patient
Database
2018

Discussion

Renal pelvic
urothelial
carcinoma

Renal pelvic
urothelial
cancer

In this review, a total of five cases of TLS were identified after
treatment in patients with urothelial carcinoma. It is noteworthy
that three of the five cases were treated in our institution during last
24 months. We speculate that cases of TLS in urothelial carcinoma
are largely under-recognized and underdiagnosed in community
hospitals. There is a misguided clinical perception within the
oncology community that TLS rarely occurs in solid tumor based on
out-of-date TLS risk information. However, the incidence of TLS in
solid tumors is clearly rising; this is supported by clinical observation
and increasing reports of TLS in solid tumor in literature during

last two decades [7-8]. The rising trend of TLS is largely thought to
be due to the availability of more effective therapies and increased
awareness of TLS [9-10]. In our recent internal audit of TLS in our
300-bed hospital, TLS in solid tumors now accounts for 15% of all
TLS diagnosed in last three years. In a population based the study,
tumor lysis syndrome contributed to 5% of the acute renal failure
cases. In a routine clinical environment and clinical trial setting,
TLS can easily be misclassified as electrolyte abnormalities or acute
kidney injury [11-14]. Several other observations from this review
are worth mentioning. First, TLS was reported in cases of urothelial
carcinoma that involved both the upper and lower urinary tract.
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Second, time to TLS after treatment resulted in a median duration to
TLS of 11 days, with a range of 4 to 22 days. Third, a high mortality
rate of 60% was observed in urothelial carcinomas with TLS, as
compared to the 20% mortality rate in hematologic malignancies
[7,8]. The high mortality rate in this case series is concerning and
clinicians should be made aware that patients with TLS in solid
tumors, particularly urothelial carcinoma can result in a potentially
fatal prognosis. Finally, we identified one case of primary urothelial
carcinoma that later transformed into small cell histology in
metastatic liver lesion. Small cell carcinoma of the bladder is a
rare pathology associated with high-grade malignant behavior and
poor prognosis. It accounts for less than 1% of bladder cancers and
clinical findings and treatment are still inconclusive [8]. There is
currently no standard of treatment for small cell carcinoma and
treatment options have only been extrapolated from small cell
carcinoma of the lung. The majority of tumor lysis syndrome cases
reported so far in the literature occurred after first-line therapy
[5-13]. For the first time, we reported a case of TLS occurred after
third line treatment in a patient with mixed urothelial carcinoma/
small cell carcinoma of bladder. The onset of TLS was 2 weeks after
his third line treatment with the paclitaxel for progressive disease
with the lung liver and lymph node metastasis. Interestingly, this
patient previously received 4 doses of atezolizumab as second
line treatment. Similar to small cell lung cancer, small cell variant
of bladder cancer represents one of the most aggressive subtype
of bladder cancer with a rapid proliferation rate [15]. The current
standard treatment is platinum-based chemotherapy. Currently,
there is no effective second line or third line therapy for small
cell bladder cancer. A recent investigation demonstrated that
atezolizumab in combination with chemotherapy significantly
improved overall and the progression free survival in patients with
extensive stage small cell lung cancer [16]. The extensive tumor
burden, rapid proliferation of small cell component of bladder
cancer and the potential synergistic effects of chemotherapy and
PD1 blocking immunotherapy may explain the occurrence of TLS
in this case after third line treatment. Despite the limitations of
retrospective studies, this review provides the most up-to-date
information regarding the diagnosis and outcomes of TLS in
patients with urothelial carcinoma. Based on the presented results,
TLS in urothelial carcinoma displays high mortality rates in patients
with high tumor burden, visceral metastases, with or without preexisting renal dysfunction or baseline elevations in uric acid and
therefore warrants urgent education, increased awareness and
risk-stratified prophylaxis and management. Further investigation
is necessary to define the true incidence of TLS in solid tumors
such as urothelial cancer to provide clear recommendations for
standards in prophylaxis.

Conclusion

Our review highlights the life-threatening outcome of TLS in
the setting of urothelial cancers. Along with other solid tumors,
clinicians should consider TLS as a differential diagnosis when
evaluating acute renal failure and electrolyte abnormalities in
patients with urothelial cancers. The findings of this review can
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hopefully increase the oncology community’s awareness of TLS and
facilitate prompt recognition and appropriate management of this
silent killer.
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