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Abstract

Background: Tumor lysis syndrome is a potentially fatal
complication of oncological therapy. Atezolizumab is a
recently-approved agent for the treatment of advanced
urothelial carcinoma and, to the best of our knowledge,
tumor lysis syndrome has never been reported after
atezolizumab therapy for urothelial carcinoma.

Case presentation: We present the case of a 77-year-old
female who developed acute renal failure and tumor lysis
syndrome after a single infusion of atezolizumab for
metastatic urothelial carcinoma involving both upper and
lower tract.

Conclusion: Our case demonstrates that anti-PD-1
Immunotherapy can induce acute tumor lysis syndrome,
which necessitates frequent laboratory monitoring and
prompt initiation of appropriate therapy. Considering that
atezolizumab and other immunotherapy agents are
increasingly used in advanced cancer, oncologists should
be alert when treating patients at high risk of tumor lysis
syndrome, and determine appropriate prophylaxis.

Keywords: Anti-PD-1 Immunotherapy; Atezolizumab;
Tumor lysis syndrome; Urothelial carcinoma; Tumor
volume; Mutation load; DNA mismatch repair (MMR)

Introduction
Tumor lysis syndrome (TLS) is a potential complication in

cancer therapy, which is caused by the sudden, rapid death of
cells, occurs much more commonly in patients with aggressive
non-Hodgkin’s lymphomas, such as Burkitt’s lymphoma, and
leukemias, in response to cancer therapies [1-9]. TLS is
characterized by hyperphosphatemia, hyperuricemia,
hyperkalemia, hypocalcemia, lactic acidosis, acute renal failure

(ARF) and increased mortality. The incidence of TLS in patients
with solid tumors is low [1,2]. The possible explanation of low
incidence in patients with solid tumors developing TLS, may be
related to the relatively insignificant response of these tumors
to cytotoxic therapy or immunotherapy [6]. To the best of our
knowledge, TLS has not been reported following atezolizumab
therapy for urothelial carcinoma.

Case Presentation
A 77-year-old Caucasian female with history of coronary

artery disease status-post stenting, and adrenal insufficiency
was admitted to our hospital for RUQ abdominal pain,
generalized weakness and malaise. She was diagnosed with
urothelial carcinoma bladder cancer in 2010, previously
treated with transurethral resection for bladder tumor (TURBT)
and intravesical administration of Bacillus Calmette-Guerin
(BCG). In April 2015, her urine cytology showed atypical
urothelial cells suspicious for high grade urothelial carcinoma.
Urovysion™ fluorescence in situ hybridization (FISH) showed
abnormal bladder FISH with 9 of 35 cells demonstrating
increased copy number of chromosome 3, 7 and 17. A
computerized tomography (CT) scan of the abdomen and
pelvis with and without IV contrast showed abnormal
retroperitoneal paraaortic lymphadenopathy is highly
concerning for metastasis. Additionally, there was filling defect
involving the inferior calyces of the left kidney which is
concerning for uroepithelial neoplasm. She underwent
cystoscopy, ureteroscopy, stent placement, biopsy of bladder
mass showed invasive high grade urothelial carcinoma. A
Positron emission tomography (PET) scanshowed multiple
hypermetabolic retroperitoneal left para-aortic chain, and left
common iliac lymph nodes, most consistent with metastatic
lymphadenopathy. Anterior left perivesical nodularity and left
hydroureteronephrosis was noted. In addition, markedly
increased focal metabolism in the posterior mediastinum and
a 2-3 mm right upper lobe noncalcified pulmonary nodules
was seen. A fine needle core biopsy of periaortic lymph node
showed malignant epithelial neoplasm consistent with
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metastatic urothelial carcinoma. The immunohistochemical
stains demonstrates tumor cells being CK7 negative, CK 20
positive and GATA 3 positive. She was started on
chemotherapy with gemcitabine and cisplatin with complete
radiographic remission after four cycles of chemotherapy.

Nine months after her last chemotherapy, she developed
right sided abdominal pain. A PET scan revealed significant
progression of metastatic disease involving the liver,
retroperitoneum, celiac axis, mesentery, paraaortic lymph
nodes, and mammary lymph nodes. Her liver lesion biopsy
demonstrated infiltrating carcinoma. Immunochemistry stain
showed a similar phenotype with previous biopsy, consistent
with metastatic urothelial carcinoma. After thorough
oncological evaluation, the decision was made to treat
recurrence with atezolizumab (Tecentriq). Baseline laboratory
results showed sodium 139 mmol/L (Normal Range 135-145),
potassium 3.3 mmol/L (NR 3.6-5.0), phosphorus 2.4 mg/dL (NR
2.4-4.7), calcium 9.9 mg/dL (NR 8.5-10.3), chloride 108
mmol/L (NR 100-110), carbon dioxide 20 mmol/L (NR 19-27),
blood urea nitrogen (BUN) 25 mg/dL (NR 8-25), creatinine 1.1
(NR 0.57-1.11), and anion gap 11 mmol/L (NR 7-15),

Two weeks after the first dose treatment, she was admitted
to hospital for progressive anorexia, fatigue, abdominal pain.
At admission, the patient was notably ill-appearing and
lethargic. On physical examination, the blood pressure was
107/70 mmHg; temperature 36.4C; heart rate 104/min. The
chest was clear to auscultation. The liver and spleen were not
palpable. Her laboratory results were notable for uric acid 14
mg/dL (NR 2.6-6.3), hyperkalemia with potassium 5.5 mmol/L
(NR 3.6-5.0), hyperphosphatemia 7.1mg/dL (NR 2.4-4.7),
calcium 7.4 mg/dL (NR 8.5-10.3), sodium 136 mmol/L (NR
135-145), chloride 103 mmol/L (NR 100-110), carbon dioxide 8
mmol/L (NR 19-27), BUN 97 mg/dL (NR 8-25), creatinine 6.7
mg/dL (NR 0.57-1.11), anion gap 25 mmol/L(NR 7-15), and
lactate dehydrogenase (LDH) 1062 U/L (NR 125-243).

The patient was treated with aggressive intravenous (IV)
hydration and nephrology was consulted. Rasburicase was
administered, which reduced uric acid to the normal range,
but she remained anuric with acute renal failure. Despite
aggressive treatment, her condition deteriorated. The patient
declined hemodialysis, and she was subsequently discharged
home with hospice care (Figures 1 and 2).

Figure 1 A Positron emission tomography (PET) revealed metastatic disease involving the liver, retroperitoneum, celiac axis,
mesentery and paraaortic lymph nodes.
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Figure 2A Biopsy of liver lesion showed malignant epithelial neoplasm consistent with metastatic urothelial carcinoma
(hematoxylin-eosin).

Figure 2B The immunohistochemical stains demonstrates tumor cells being CK7 negative.
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Figure 2C CK 20 positive.

Discussion
Bladder cancer is the fifth most common cancer in adults.

Nearly 77,000 people will be diagnosed with bladder cancer in
the USA in 2016, and 450,000 were diagnosed worldwide [10].
Bladder cancer is largely a disease of the elderly; the average
age at diagnosis is 70 years [11]. The standard first line therapy
for advanced bladder cancer is cisplatin-based chemotherapy.
Patients receiving this therapy have a median survival of 12-15
months [12].

Immune checkpoint blockade is an exciting cancer
treatment modality which is demonstrating impressive clinical
results across multiple tumor types [13]. Atezolizumab is a
programmed death-ligand 1 (PD-L1) blocking antibody [14]. On
May 18, 2016, the U. S. Food and Drug Administration gave
accelerated approval to atezolizumab for the treatment of
patients with locally advanced or metastatic urothelial
carcinoma who have disease progression during or following
platinum-containing chemotherapy or have disease
progression within 12 months of neoadjuvant or adjuvant
treatment with platinum-containing chemotherapy. The
approval was based on a multicenter, single-arm trial in 310
patients with locally advanced or metastatic urothelial
carcinoma [15]. The confirmed objective response rate (ORR)
was 14.8% in all treated patients. Median DoR was not
reached and response duration ranged from 2.1+ to 13.8+
months. Of the 310 patients, 32% were classified as having PD-
L1 expression of greater than or equal to 5% (defined as PD-L1
stained tumor-infiltrating immune cells [ICs] covering greater
than or equal to 5% of the tumor area). The remaining 68% of
patients were classified as having PD-L1 expression of less than
5% (PD-L1 stained tumor-infiltrating ICs covering less than 5%
of the tumor area). The confirmed ORR was 26.0% in the
patients whose specimens had PD-L1 expression of greater

than or equal to 5% and 9.5% in the patients whose specimens
had PD-L1 expression of less than 5%. Recently, another two
PD-L1 inhibitors nivolumab [16] and pembrolizumab [17] also
demonstrated promising activity for advanced urothelial
carcinoma. Most studies investigating blockade of PD-1 or PD-
L1 report favorable toxicity profiles with the vast majority of
treatment related AE being of low grade [14,15,18,19]. The
most common side effects of treatment with atezolizumab
were fatigue, decreased appetite, nausea, urinary tract
infection, fever, and constipation. Atezolizumab may cause
infection and serious immune system-related side effects [15].
To the best of our knowledge, this is the first reported case of
TLS developing as a result of PD 1 immunotherapy for
urothelial carcinoma involving both upper and lower tract.

Increased awareness of potential complications of anti-PD-1
immunotherapy is crucial in clinical decision-making and can
help guide preventative measures to avert poor outcomes. A
number of risk factors for TLS have been reported including
dehydration, impaired pre-therapy kidney function,
hyperuricemia, increased tumor cell proliferation rate and size,
and chemosensitivity of the malignancy [1-4]. Our patient was
not given prophylaxis before therapy, because the urothelial
carcinoma was not considered a risk and no previous
published report TLS secondary to current therapy. We
speculate the possible contributing factors of developing TLS in
this patient include high metastatic tumor volume which was
sensitive to atezolizumab, which resulted in rapid tumor
necrosis. Recent published findings showed patients with
genetic defects in DNA mismatch repair (MMR) cancers may
be uniquely susceptible to immune checkpoint inhibitor
strategies, including urothelial tract cancers [20,21]. Since the
frequency of microsatellite instability in sporadic tumors of the
upper urinary tract is high, we plan to routinely screen these
patients for their microsatellite-instability (MSI) status.
Biomarkers such as PD-L1 expression [15], mutation load [15]
and MSI status [22-24] may potentially help identify those at
high risk for TLS, along with known clinical risk factor [3,4] for
TLS. We recommend prophylaxis with allopurinol and
hydration should be considered for high risk patients before
PD-1 Immunotherapy. In addition, biomarkers to predict the
response to checkpoint blockades may be also helpful for
management these patients.

Conclusion
TLS is a rare, life threatening complication that can arise

from treatment of high tumor burden, drug sensitive, and
rapidly proliferating neoplasm particularly of hematological
origin. It is rarely described in patients with solid tumors. We
report the first case of tumor lysis syndrome in a patient with
metastatic urothelial carcinoma involving both upper and
lower tract after atezolizumab treatment. Our experience
demonstrates that administration of immunotherapy such as
atezolizumab can induce acute tumor lysis syndrome, which
necessitates frequent laboratory monitoring and prompt
initiation of appropriate therapeutic intervention.
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