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Oncology

Unusual or unexpected effect of treatment

Tumor lysis syndrome (TLS) represents a severe and dangerous side effect of chemotherapy. The frequency of
TLS is not well known in patients with breast cancer, and there are no reports of TLS after the second or third
lines of chemotherapy or immunotherapy combined with chemotherapy in these patients.

We present the case of a 55-year-old postmenopausal woman with metastatic triple-negative breast cancer
who received multiple lines of chemotherapy and developed TLS after receiving combined chemoimmunother-
apy. She presented to our medical center with generalized body weakness, sleepiness, anorexia, and oliguria
6 days after her first dose of combined chemoimmunotherapy with nanoparticle albumin-bound (nab)-pacli-
taxel (100 mg/m?) and atezolizumab (840 mg). A complete blood count on admission showed pancytopenia,
with serum levels of uric acid at 17.8 mg/dL, creatinine at 3.4 mg/dL, potassium at 5.5 mEg/L, phosphorus at
5.0 mg/dL, and calcium at 9.3 mg/dL. TLS (grade 2) was diagnosed based on reported Cario-Bishop criteria, and
the patient was promptly treated with intravenous hydration and a single dose of rasburicase (0.15 mg/kg).
Symptoms completely resolved within 4 days, and the patient was discharged home.

We present a case of TLS after combined therapy with atezolizumab and nab-paclitaxel in a heavily pretreated
patient with metastatic triple-negative breast cancer. Medical oncologists and general practice clinicians need
to be aware of the possibility of TLS, even in unlikely cases, and to recognize the clinical signs of TLS to enable
prompt and appropriate management.

Immunotherapy, Active ¢ Triple Negative Breast Neoplasms ¢ Tumor Lysis Syndrome
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Background

Tumor lysis syndrome (TLS) is a severe adverse effect of chemo-
therapy, whereby extensive lysis of cancer cells causes electro-
lyte abnormalities and multiorgan failure [1]. The electrolyte
abnormalities in TLS can cause a constellation of symptoms
leading to multiorgan failure and death. TLS is more common
in hematologic malignancies and has rarely been reported in
nonhematologic solid tumors. Some data suggest that the
incidence of TLS can be as high as 31% in acute leukemia,
aggressive non-Hodgkin lymphoma, and Burkitt leukemia/lym-
phoma [2,3]. The incidence is even higher among children with
acute lymphoblastic leukemia, approaching 45% [4]. In contrast,
TLS is sporadic in solid tumors, with only case reports having
been presented [5-7]. The incidence of TLS in breast cancer is
not well known, and there are no reports of TLS after the sec-
ond or third lines of chemotherapy or after immunotherapy.

Case Report

A 55-year-old Hispanic woman with metastatic triple-negative
breast cancer (nTNBC) with extensive liver and bone metas-
tasis came to the emergency department of our medical cen-
ter in January 2020. She reported generalized body weakness,
sleepiness, anorexia, and oliguria for the past few days. A com-
plete blood count on admission showed pancytopenia and se-
rum levels of uric acid at 17.8 mg/dL, creatinine at 3.4 mg/dL,
potassium at 5.5 mEg/L, phosphorus at 5.0 mg/dL, and calci-
um at 9.3 mg/dL. She had received her first cycle of atezoli-
zumab and nanoparticle albumin-bound (nab)-paclitaxel 6
days before admission. Her medical history was significant
for breast cancer, which was initially diagnosed in 2014 as
stage IlIA (T3N2) invasive ductal carcinoma of the left breast.
Hormonal status was estrogen receptor (ER) positive (60%),
progesterone receptor (PR) positive (30%), and HER2/neu neg-
ative. The patient underwent wide local excision with axillary
lymph node biopsy followed by 4 cycles of adjuvant chemo-
therapy (dense dose doxorubicin and cyclophosphamide) fol-
lowed by 12 cycles of weekly Taxol. She completed 31 days of
adjuvant radiation therapy in 2015. She started anti-estrogen
therapy with exemestane at the same time as adjuvant radia-
tion therapy. In October 2017, she was found to have multiple
liver lesions. A liver biopsy showed high-grade metastatic inva-
sive ductal carcinoma ER negative, PR negative, and Her2-neu
negative (nTNBC). The tumor mutation profile was requested
from Foundation Medicine and showed the following muta-
tions: EGFR (amplification), PIK3CA (H1047R), MYC (amplifica-
tion), RAD21 (amplification), RAD51 (BQ23), and TP53 (C275Y).
The tumor proportion score was 0% (Daco 22C3). The patient
received 3 cycles of palliative chemotherapy with gemcitabine
(1000 mg/m2) and carboplatin (5 AUC) [8] and initially showed
stable disease based on RACIS 1.1 criteria [9]. However, markers
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rose very soon afterward, and disease progression was sus-
pected. The patient’s chemotherapy was changed to the next
line with eribulin (1.4 mg/m?) [10].

Interestingly, her tumor was remarkably sensitive to eribulin,
and her imaging study showed a complete response based on
RACIS 1.1. The patient decided to continue with chemotherapy
until disease progression because her quality of life was not
affected by chemotherapy, and she experienced only grade 1
peripheral neuropathy. After completion of 15 cycles of eribulin
(up to August 2019), her disease was documented as stable.
She decided to stop her treatment at that time. In November
2019, she presented to our hospital with a new onset of back
pain. Magnetic resonance imaging of the spine showed mul-
tiple metastatic bone lesions and pathological fracture of the
L3 vertebra. The patient underwent kyphoplasty and received
local palliative radiation therapy. The computerized tomogra-
phy scan of the chest, abdomen, and pelvis showed multiple
new lesions in the liver and lung. The bone biopsy was positive
for metastatic triple-negative adenocarcinoma. The patient re-
ceived combined immunochemotherapy with anti-PD-L1 agent
atezolizumab 840 (mg/m?) and nab-paclitaxel (100 mg/m?) [11],
with the first cycle administered 6 days before her hospital ad-
mission. She was admitted to our hospital and TLS was sub-
sequently diagnosed in January 2020. The patient underwent
aggressive intravenous hydration and a dose of rasburicase
(6 mg). She experienced significant clinical improvement with
complete resolution of TLS symptoms, and she was discharged
4 days after admission (Table 1).

Discussion

Breast cancer represents one of the most common types of
cancer in women in the United States. It is the second most
common cause of cancer death after lung cancer [12,13]. Triple-
negative breast cancer constitutes 15% to 20% of all breast
cancer. It is biologically defined by the absence of receptors
for estrogen, progesterone, and human epidermal growth fac-
tor, and it is associated with poor outcomes [14]. Systemic
chemotherapy has been the only treatment option for these
patients for decades [15].

Interestingly, mTNBC is initially sensitive to chemotherapy, with
a response rate of up to 60% [16]. However, high response
rates do not translate to survival outcomes. Typical progres-
sion-free survival after the first line of chemotherapy can vary
from 5 to 8 months. After the first progression, the disease
typically becomes resistant to subsequent lines of chemother-
apy, leading to death within the next 3 to 5 months [14,15].
Modern advances in immunotherapy have shifted the treat-
ment approach for multiple solid tumors. Immunotherapy is
now the first-line treatment for metastatic melanoma, renal
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Table 1. Laboratory values (case report patient).

On admission

before the discharge

Four days later Normal

range

Two weeks

for the hospital after the event

Before immune- after the first
chemotherapy dose of immune-
chemotherapy
Uric acid N/A 17.8
Potassium 4.4 5.5
Phosphorus N/A 5.0
Calcium 9.3 9.2
Creatinine 0.80 4.5

<0.4 <0.5 2.5-6.2 (mg/dL)
- a1 8 3.5-5.1 (mmol/L)
- 3 8 2545 (mg/d)
- 86 85 8.4-102 (mg/dl)
- T 06 052-1.049mg/dl)

N/A - not available.

cell carcinoma, and lung cancer [17-19]. In March 2019, a new
combination therapy composed of the anti-PD-L1 antibody at-
ezolizumab and protein-bound paclitaxel received full Food
and Drug Administration approval for patients with mTNBC.
A study of its efficacy (IMpassion 130) showed significantly
improved disease-free and overall survival, particularly in pa-
tients with upregulated PD-L1 expression [11].

The exact mechanism of the anti-PD-L1 blockade is unclear.
One of the most accepted theories suggests that antitumor
T cells are generally capable of recognizing tumor cells through
detection of abnormal peptides associated with MHC class |
molecules. PD-1 is not expressed on resting T cells, but it is
inducible and expressed after activation by TCR/MHC and
CD28/B7 interactions in response to a foreign antigen or mu-
tated (cancer) antigen. Cancer cells protect themselves from the
immune recognition and destruction by expressing PD-L1 (li-
gand). When engaged by its ligands, the PD-1 axis dampens
T-cell responses [20]. Atezolizumab selectively binds to PD-L1,
which prevents interaction with PD-1 and B7-1 and reverses
T-cell suppression. Consequently, T cells are able to target the
tumor cells and physically destroy them. Massive destruction
of tumor cells may explain the occurrence of TLS.

Typically, TLS can be diagnosed clinically based on specific ab-
normal laboratory values. The modern definition of TLS was
proposed by Cairo and Bishop [1]. Our patient developed TLS
6 days after receiving combined immunochemotherapy, and
she met 3 of 4 positive criteria for TLS (elevated uric acid, po-
tassium, and phosphorus). The severity of the TLS was grade
2 (based on creatinine level).

The literature contains only a minimal number of TLS cases in
patients with breast cancer after conventional chemotherapy,
with no reports on TLS after immunotherapy or combined
chemoimmunotherapy [6,21-24]. In our case, TLS developed
after the first dose of combined chemoimmunotherapy. TLS is
well documented to be more common in highly proliferating
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malignancies, such as high-grade lymphomas or acute leuke-
mias [3]. In contrast, it is rare in solid tumors. The reasons for
this phenomenon are presently unclear. The frequency of TLS
in invasive breast carcinoma unknown, but it has been report-
ed in a few cases, most often after the first dose of chemo-
therapy in so-called chemotherapy-naive patients [7,21,22].

In our case, we believe that TLS was purely due to immuno-
therapy because our patient had previously received multiple
lines of chemotherapy without any evidence of subsequent
TLS. The fact that her tumor proportion score was 0% from
her biopsy in October 2017 might be explained by inconsis-
tency and/or high variation of PD-L1 staining techniques, which
was previously described in the literature [25]. Because the
patient received multiple lines of chemotherapy after her bi-
opsy and was in prolonged remission, the PD-L1 might have
changed. In addition, chemotherapy itself can upregulate the
expression of PD-1 [26].

A review article by Howard et al. [27] describes key features as-
sociated with a higher possibility of TLS. Our patient had such
risk factors, including extensive metastasis and organ infiltra-
tion. Further, a few cases have been reported over the years
describing TLS in breast cancer. One such case was a 52-year-
old woman with metastatic, recurrent ductal cell carcinoma
of the breast, who presented with TLS after a single dose of
paclitaxel [21]. Aslam et al. [22] described a chemotherapy-
naive 58-year-old woman who developed TLS after the first
dose of gemcitabine, while Baudon et al. [23] reported TLS in
another chemotherapy-naive 58-year-old woman after a sin-
gle dose of trastuzumab and pertuzumab.

Rare cases of TLS have been described in patients who received
immunotherapy. Fa’ak et al. [6] reported a case in which TLS
occurred after the initial dose of atezolizumab for metastat-
ic urothelial cancer [6]. In a search of PubMed, we were able
to identify only 4 case reports of TLS from 2014 to 2018 after
immunotherapy for solid tumors. Two cases reported TLS after
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a single dose of nivolumab, and 2 after atezolizumab [28-31].
No reports have been published for triple-negative breast can-
cer and chemotherapy combined with immunotherapy.

Conclusions

We have presented the first case report of TLS diagnosed after
a single dose of atezolizumab and nab-paclitaxel therapy. TLS
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