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Abstract

Tumor lysis syndrome (TLS) is an oncologic emergency that generally triggered by effective cytotoxic
chemotherapy in a context of rapidly proliferating and chemo-sensitive tumor or in patients with
massive tumor burden. TLS has been rarely described in patients with solid tumors, and it is even
more uncommon to have spontaneous tumor lysis syndrome (STLS). To our knowledge, only three
cases of STLS in metastatic breast cancer were reported in the literature. Herein, we present a new
case of STLS in a 37-year-old female with giant neglected metastatic breast cancer. She subsequently
developed acute oliguric renal failure and multiple electrolyte abnormalities requiring hemodialysis.
Despite aggressive supportive care, the patient developed multiple organ failure and died eight days
after admission. Our case highlights the importance of increased awareness of this rare but life
threatening condition. TLS should be included in the differential diagnosis of patients with newly
diagnosed breast cancer who present with acute kidney injury even before they receive any active
cancer therapy
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Background
Tumor Lysis Syndrome (TLS) is a well‐described metabolic
oncologic emergency that can occur following the release of
intracellular components either spontaneously or after the
administration of active cancer therapy [1-4]. Spontaneous TLS
is defined as the TLS occurring in the absence of any definitive
cancer treatment. TLS has been rarely described with non-
hematologic solid tumors, and it is even more uncommon to
have spontaneous tumor lysis syndrome (STLS) in solid tumors
[2-5]. To our knowledge, only three previous STLS in
metastatic breast cancer were reported in the literature [6-8].

We report a case of STLS in a patient with giant neglected
metastatic breast cancer together with a review of literature
regarding the occurrence of STLS in patients with metastatic
breast cancer and solid tumors. We also compiled clinical data
on patients with solid cancers presenting with STLS to better
understand risk factors, outcome and optimal management of
STLS in solid tumor.

Case Presentation
37-year-old African-American women with no past medical
history presented to the emergency department (ED) with
painful lump to her left breast. Patient reports she initially
noticed a small lump to her breast 4 months ago which she
never seek medical attention. She reports the lump has

progressively increased in size over the last month and then
starts to bleeding and oozing foul odor drainage. She denies
any fevers, nausea, vomiting, diarrhea, fatigue, chest pain, or
shortness of breath. She denies personal or family history of
breast cancer. She never had a mammogram examination.

Figure 1.The fungating giant left breast mass with ill-defined deep
margin in a 37-year-old female with metastatic breast cancer.

On examination, her blood pressure was 136/76 mmHg, heart
rate 139 bpm, respiratory rate 18 breaths/min; temperature 36.7
degrees Celcius (⁰C); blood oxygen saturation (SpO2) 100%.
Right breast had normal contour with no obvious masses,
erythema, or induration. There was a 16 × 13 cm firm lobulated
mass in her left breast with multiple external and internal
circular cystic nodules including regions of necrotic tissue that
was foul smelling and with venous oozing (Figure 1). No
obvious purulent tissue or palpable abscesses were identified.
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Her left nipple was retracted without discharge. There were
palpable left axillary lymph nodes.

Baseline complete blood count (CBC) taken on the day of
admission revealed a white blood count (WBC) of 14.6 K/mm3

(Normal Range: 4.8-10.8), hemoglobin of 9.4 gm/dL (NR
14-18), and platelet count of 434 K/mm3 (NR 130-400). Other
pertinent laboratory studies included: potassium of 5.2 mmol/L
(NR 3.6-5.0), calcium 10.5 mg/dL (NR 8.5-10.3), creatinine
2.67 mg/dL (NR 0.57-1.11), ALT 340 units/L (NR 13-40),
AST 248 units/L (NR 10-59), Total bilirubin 2.9 mg/dL (NR
0.1-1.2), and AlkPhos 393 units/L (NR 38-126).

A computed tomography (CT) scan of the chest revealed large
fungating left breast mass, eroded through the medial breast
skin. This mass abuts/involves the left chest wall and possibly
invades the intercostal space between the left 3rd and 4th

anterior ribs. The left axillary lymph node was 2.6 cm in short
axis. Multiple bilateral pulmonary nodules present, the largest
measuring 21 x 17 mm in the right lower lobe. CT abdomen
and pelvis showed diffuse hypoattenuating lesions replacing
the majority of the liver parenchyma (Figure 2). The patient
underwent ultrasound-guided needle core biopsies of left breast
mass. Pathological examination of the core-biopsy specimen
revealed invasive carcinoma was consistent with poorly
differentiated infiltrating ductal carcinoma associated with
extensive necrosis. Immunohistochemically, estrogen receptor
was positive, progesterone receptor was negative, Her 2 neu
was negative (score 1+) (Figure 3).

Figure 2.Contrast-enhanced computed tomographic scan (CT),
obtained at diagnosis. CT chest showing heterogeneous enhancing
mass in a large, necrotic, left breast mass (red arrow) and multiple
necrotic liver metastases (yellow arrow).

The patient developed progressively worsening shortness of
breath and abdominal distension. Lab studies (Table 1)
showed: WBC count of 12.7 K/mm3 (NR 4.8-10.8), sodium
132 mmol/L (NR 135-145), potassium 5.8 mmol/L (NR
3.6-5.0), chloride 91 mmol/L (NR 100-110), BUN 54 mg/dL
(NR 8-25), creatinine 2.98 mg/dL (NR 0.57-1.11), calcium 8.2
mg/dL (NR 8.5-10.3), phosphorus 7.3 mg/dL (NR 2.4-4.7),
eGFR 16 mL/min (NR>60), ALT 257 units/L (13-40), AST
234 units/L (NR 10-59), AlkPhos 599 units/L (NR 38-126),
Uric acid of 22.5. mg/dL (NR 4.5-8.0) and a lactate
dehydrogenase (LDH) of 5,721 units/L (NR 125 -243).

Despite aggressive therapy including hemodialysis (HD),
intravenous antibiotics and rasburicase, the patient developed
progressive, hypotension, altered mental status, and multiple
organ failure. Family decided to pursue hospice.

Figure 3.Biopsy specimen of the tumor consistent with breast cancer.
Immunohistochemically, estrogen receptor was positive, Her 2 neu
was negative (score 1+).

Discussion
Our case represents the fourth case of STLS in metastatic
breast cancer reported. This case is very unique and worthy
reporting because this represents the largest neglected breast
cancer in a very young patient reported in the literature. Breast
cancer is the most common cancer in women and the second
leading cancer related cause of death among females. In the
United States, 60% of breast cancer cases are diagnosed in
stages 0 and I, with survival rates of 98% [9]. Delay in
diagnosis and treatment of breast cancer affect directly the
patient’s survival increased morbidity and mortality [10,11].
Cases of such extreme tumor neglect provide insight into the
psychosocial underpinnings of the delayed help-seeking
behavior in some patient population and have implications for
developing new health care strategies for breast cancer
education in community.

Patients with solid tumors are historically classified as being at
low risk for developing TLS; however, there have been an
increasing number of case reports describe TLS in patients
with various solid tumors. Our literature search of PubMed
yielded 132 cases of TLS in solid tumors; although the
majority of cases of TLS were trigged by cytotoxic
chemotherapy, 32 cases (24%) occured spontaneously [2-4].
There was a male predominance with 24 of 32 patients being
male. Although there was a variation in origin of primary
tumors, extensive liver involvement is noted in 82.8% of cases.
When the liver is not involved, patients inevitably had a large
tumor burden and necrosis. Sixteen cases of TLS in patients
with breast cancer were identified [6-8,12-22]. The age of the
patients ranged from 31 years to 94 years with the median age
being 53 years. The vast majority (87%) of these patients had
documented metastatic liver lesion. The mortality rate of this
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cohort was 69%. Thirteen patients (81%) had TLS after various
treatment [12-22], while three (19%) patients had STLS prior
to active cancer therapy [6-8].

Table 1. Pertinent laboratory findings in a 37-year-old female with metastatic breast cancer and spontaneous tumor lysis syndrome.

Parameter Admission
(4/4/2018) 04/05/2018 04/06/2018 04/07/2018 04/08/2018 04/09/2018 04/10/2018 04/11/2018 04/12/2018 4/13/18

(Normal Range)

Before
Rasburicase

After
Rasburicase

Potassium
5.2 5.3 5.8 4.7 5.4 5 4.7 5 5.4 4.9

(3.6-5.0 mmol/L)

Serum Creatinine
2.67 2.51 2.98 3.72 4.65 4.62 4.35 3.77 4.93 3.94

(0.57-1.11)

GFR
20 22 18 14 13 11 11 13 10 13

(>60 mL/min)

Calcium
10.5 9.1 8.2 8.2 8.2 8.2 8 8.1 7.9 7.8

(8.5-10.3 mg/dL)

Phosphorus
N/A N/A 7.3 6.8 8.5 8.6 N/A N/A N/A N/A

(2.4-4.7 mg/dL)

Uric Acid
N/A N/A 22.5 22 20.5 15.3 6.5 <1.0 <1.0 N/A

(3.8-7.8 mg/dL)

Albumin
3 2.7 2.7 2.6 2.5 2.4 2.4 2.4 2.3 2.2

(3.5-5.0 gm/dL)

Lactate
Dehydrogenase
(125-243 IU/L)

N/A 5721 N/A N/A N/A N/A N/A N/A N/A 10798

Lactic Acid
12.5 7.6 9.4 N/A N/A N/A N/A N/A N/A 6.9

(0.4-2.2 mmol/L)

The underling mechanisms and triggers for spontaneous TLS
have not been well described. It was speculated that necrosis of
bulky tumor masses as a result of rapid growth and subsequent
hypoxia, which could initiate a cascade of events including
acute kidney injury (AKI) and arrhythmias [1-2].
Hypercytokinemia might play a pivotal role in the
pathophysiology of TLS and ultimately lead to systemic
inflammatory response syndrome and multi-organ failure in
those patients with lethal tumor burden [2].

Emerging evidence suggest spontaneous TLS may be
underdiagnosed in solid tumor [2-5]. The true incidence of
TLS is unknown and difficult to study because of the flaws in
current way of cause of death reporting in cancer registry,
which may simply labeled cause of death as cancer of certain
origin without documentation of the true pathophysiological
process. Our case highlight the importance of urgent
educational need for increased awareness of this rare but life
threatening condition. TLS should be included in the
differential diagnosis of patients with newly diagnosed breast
cancer who present with acute kidney injury even before they
receive any active cancer therapy.

The underlying cause of high mortality of TLS is unknown. In
addition to late diagnosis, missed diagnosis, lack of
prophylaxis, current one-size-fits-all approach may also
contribute to the poor outcome of TLS. We proposed a clinical
study prospectively evaluating the usefulness of a multi-panel
of cytokines as biomarkers of severity of TLS and testing novel
strategies such as cytokines targeting therapy in grade III TLS
patients. Based on our previous findings, we also propose that
STLS should be considered in the differential diagnosis of
patients who presented with high-burden of metastatic disease.
Additionally, in order to decrease the high mortality of TLS in
solid tumor, medical prophylaxis of TLS should be considered
for those patients with large solid tumor burden, elevated LDH
and evidence of organ function impairment such as acute
kidney injury.

Conclusion
We present here a case of spontaneous TLS as a complication
of giant neglected metastatic breast cancer. Our case and
literature review underscore the importance of continued
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awareness, risk assessment, and prevention to reduce this
potential fatal complication in patients with solid tumors.
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