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Case Report

SPONTANEOUS TUMOR LYSIS SYNDROME:
A case report and review of literature

Ashraf Ahmed Hussein Hashem1, Tarek Abdel Hameed Mostafa Dowod2,
Mohsen Mahmooud Abdelmajeed3

ABSTRACT
We report a case of spontaneous tumour lysis syndrome [STLS] in a patient with disseminated
hormonal refractory cancer prostate. Tumour lysis syndrome [TLS] complicating
Non-Hematological malignancy is infrequent and STLS is a very rare occurrence in solid tumor.
Clinicians should keep in mind the possibility of STLS in patients with solid tumor and should
have the experience to interpret the clinical and laboratory tests to identify it and rapidly
initiate its management.
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INTRODUCTION

Tumor Lysis Syndrome [TLS] is a serious
complication of many haematological malig-
nancies especially Non-Hodgkin’s lymphoma.
It is usually precipitated by treatment especially
chemotherapy.

STLS is reported in some cases of hematologi-
cal malignancies before treatment. TLS
complicating Non-Hematological malignancies
is infrequent and STLS is a very rare happen-
ing in solid tumor.

STLS is believed to be due to spontaneous
massive cytolysis of malignant cells and subse-
quent release of their intracellular constituents.
These constituents are the cause of the wide
spectrum of clinical laboratory manifestations
associated with TLS like hypocalcemia, hyper-
kalemia, hyperphosphatemia, and hyperurice-
mia which result in cardiac arrhythmias,
seizures, renal failure and death.

CASE REPORT

A 73 years old Egyptian gentleman, a known
case of prostate cancer underwent partial pros-
tatectomy and bilateral orchiectomy in 2006 to
relieve chronic retention of urine that lead to
obstructive uropathy followed by hormonal
therapy for disseminated metastases.
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He was also a known case of long standing
type 2 diabetes mellitus, on insulin therapy with
diabetic nephropathy and chronic renal insuf-
ficiency on conservative treatment. The patient
was in regular follow up with his treating on-
cologist who decided to stop his hormonal treat-
ment on June 2008 as he was not responding to
treatment. During this time, his laboratory
profile was as is shown in (Table-I).

Liver function and thyroid function tests were
normal. Abdominal ultrasound showed normal
sized kidneys with no evidence of obstructive
uropathy. Bone marrow examination revealed
that the normal marrow tissue was completely
replaced by carcenomatous cells organized in
alveolar pattern.

In June 2009, the patient was admitted to our
hospital with history of altered behavior, dizzi-
ness, fatigability and recurrent syncopal attacks.
On examination, the patient was confused, pale,
markedly dehydrated, afebrile with severe
hypotension (BP 70/40) severe bradycardia (30/
minute) chest, heart and abdominal
examination was unremarkable. Neurological
examination revealed Quadreparesis with mo-
tor power 2/5. ECG showed bizarre complexes
with marked bradycardia 30/minute. The
patient was admitted to CCU where temporary
cardiac pacemaker was inserted. Urgent

laboratory tests were as shown in (Table-II).
Sepsis work up was negative and CT Brain was
normal.

The patient was treated with IV fluid guided
by CVP and PCWP together with the treatment
measures for hyperkalemia. However as the
patient was not responding well to the above
measures hemodialysis started and continued
till his electrolyte imbalance was corrected. This
took about three days in CCU. Patient was then
shifted to the ward where conservative man-
agement continued until he became stable. He
was discharged after two weeks. At the time of
discharge, his laboratory profile revealed:
S.creatinine 200 µmol/L, B. urea 20 mmol/L,
ALP 1585 u/L, S. uric acid 470 µmol/L with
normal S. electrolytes.

DISCUSSION

The tumor most frequently associated with
TLS are the poorly differentiated lymphoma
such as Burkitt’s lymphoma and leukemias, par-
ticularly acute lymphoblastic leukemia and less
often acute myeloid leukemia.1-3

Table-I:

WBC 7.58 x109/L

HB 7.3 g/dL

platelets 136 x109/L

S. creatinine 392 µmol/L (80-115 µmol/L)

B.urea 25.6 mmol/L (2.14-7.14 mmol/L)

S. K 4.29 mmol/L(3.8-5 mmol/L)

S. Mg 0.86 mmol/L (0.74-0.99 mmol/L)

S.phosphate 1.3 mmol/L (0.7-1.5 mmol/L)

total S. calcium 2.03 mmol/L ( 2.1-2.4 mmol/L)

Corrected 2.21 mmol/L ( 2.1-2.4 mmol/L)

  S. calcium

S.uric acid 430 µmol/L (202.3-416.5 µmol/L)

ALP 856 u/L (40-129 u/L)

Table-II:

WBC 9.4 x109 /L

HB 9.4 g/dL

platelets 72 x109 /L

S. K 7.54 mmol/L

S. Na 135 mmol/L

B.sugar 14.4 mmol/L

S.creatinine 320 mmol/L

B. urea 22.16 mmol/L

corrected S.calcium 1.2 mmol/L

S. Mg 0.9 mmol/L

S. phosphate 1.7 mmol/L

S. uric acid 553 µmol/L

S. Total protein 63 g/L

S. albumin 26 g/L

ALP 996 u/L

ALT 67 u/L

pH 7.25
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In one study of 102 patients with high grade
non-Hodgkin’s lymphoma, the incidence of
clinically significant TLS was 6%.3 Most affected
patients received combination chemotherapy,
but steroid alone may be sufficient to precipi-
tate it.4 STLS has been described in leukemia
and lymphoma4-6 and in one patient with
inflammatory breast cancer prior to institution
of therapy.7

The actual incidence of STLS is difficult to
ascertain, in one series of 16 patients with acute
uric acid nephropathy 4 developed the
syndrome prior to institution of treatment. In
another series of 33 patients with aggressive
non-Hodgken lymphoma, three patients with
marked hyperuricemia developed acute renal
failure requiring haemodialysis prior to the
initiation of chemotherapy.2

Pathophysiology: Tumors with high proliferative
rate, relatively large mass and sensitivity to cy-
totoxic agents are prone to rapid release of in-
tracellular anions, cations and metabolic prod-
uct of proteins and nucleic acid into the blood
stream after the initiation of treatment.8

In large tumors with disseminated metastases,
this can occur due to spontaneous cell death
mostly due to hypo perfusion of the tumor mass
which release the above mentioned intracellu-
lar components into the blood stream after the
initiation of treatment.. Increased concentration
of uric acid, calcium phosphate, potassium and
urea can overwhelm the body homeostatic
mechanisms to process and excrete these

substances and result in the clinical and labora-
tory finding associated with TLS.9

Risk Factors for TLS: Certain intrinsic tumor
related factors are associated with increased risk
of the development of TLS. These include high
tumor cell proliferation rate, large tumor bur-
den, tumor chemo-sensitivity and increased
LDH.10

Diagnosis: Despite the metabolic abnormalities
of TLS which are well recognized, there is cur-
rently no universally accepted system for clas-
sification and grading. Hande and Garrow de-
veloped a classification system aimed at defin-
ing a laboratory turnover lysis syndrome (LTLS)
and clinical tumor lysis syndrome (CTLS).11 This
system distinguishes patients who do not
require therapeutic intervention versus those
who experience life threatening clinical abnor-
malities and required treatment.

Cairo and Bishop developed a system for
defining LTLS and CTLS based upon modifica-
tion of the Hande-Garrow classification.12 Ac-
cording to this definition, LTLS is considered
to be present if two or more serum values of
uric acid, phosphate, potassium and calcium are
above or below normal at presentation or if they
change by 25% within 3 days before or 7 days
after the initiation of treatment (Table-III). CTLS
requires the presence of LTLS in addition to one
or more of the following significant complica-
tions: renal failure, cardiac arrhythmias,
seizures and sudden death (Table-IV).
Pitfall: A patient with cancer is at increased risk
of renal failure from different etiologies other
than TLS. Pre-renal causes include volume
depletion from anorexia, vomiting, diarrhea and
bleeding, also obstructive uropathy due to pel-
vic or retroperitoneal masses can lead to renal
failure.
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Table-III: Cairo – Bishop Definition of LTLS

Serum uric acid >476 µmol/L or 25% increase from base line.
Serum potassium >6.0 mmol/L or 25% increase from base line.
Serum phosphorous >1.45 mmol/L “adult” or >2.1 mmol/L “children” or 25% increase

From base line.
calcium <1.75 mmol/L or 25% decrease from base line.

Table-IV: Cairo – Bishop Definition of CTLS

Serum creatinine >1.5 upper limit of
normal age adjusted

Cardiac complication Cardiac arrhythmias/
cardiac arrest
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Parenchymal disease includes tumor infiltra-
tion, myeloma kidney, drug nephrotoxicity
from chemotherapeutic agents, antibiotic,
radiocontrast nephropathy, vasculitis, and cryo-
globulinemia induced glomerulonephritis.13 All
are among the differential diagnosis of TLS de-
spite the combination of the metabolic abnor-
mality of hyperuricemia, hyperphosphatemia,
hypocalcemia and hyperkalemia in setting
predispose to TLS and in patients with normal
renal function are mostly appointing to this
syndrome as a cause of underlying the renal
failure and other clinical presentation that
occur in TLS.
Laboratory Abnormalities: Hyperuricemia and its
associated complication are the most frequently
recognized manifestation of TLS and predispose
to many of the other clinical and laboratory de-
rangements. It results from rapid release and
catabolism of intracellular nucleic acid. It is pro-
duced as an end product of purine metabolism
through the intermediate stages of hypoxan-
thine and xanthine formation. It is ultimately
excreted by the kidney.14 Solubility of uric acid
decreases markedly with decreasing urinary pH
and in the progressively increasing acidic envi-
ronment of the renal collecting ducts and deep
cortical and medullary vessels where the lumi-
nal pH approaches 5. At this low pH, uric acid
is 13 times less soluble than it is at a pH of 7.15

Deposition of uric acid causes obstructive ur-
opathy. Renal failure is usually seen at a uric
acid level of 1188 µmol/L but may be seen ear-
lier when other hemodynamic abnormalities,
metabolic derangement and volume depletion
co-exist.16

Hyperphosphatemia and hypocalcemia: Cytolysis
causes massive release of inorganic phosphate
into the circulation. Hyperphosphatemia occurs
when renal threshold for phosphate excretion
is exceeded and phosphate excretion becomes
a function of GFR.17

In addition, failure to reuse phosphate is an
important cause of hyperphosphatemia. In case
of STLS. Cytolysis may occur in one part of the
tumor while the rest of the tumor cells are still
functioning. Reutilization of phosphate by the

surviving tumor cells prevents significant rise
of phosphate level in blood. It has been sug-
gested that rapidly growing cancer cells are able
to reuse phosphate for the synthesis of new tu-
mor cells. In the face of massive destruction
there are no surviving cancer cells to make use
of the large amount of the released phosphate.
When tumor lysis occurs after chemotherapy
that may lead to a marked rise in serum phos-
phate. In vivo, the solubility of the calcium-
phosphate product is estimated to be 58. Above
this value there is increased risk of calcium
phosphate precipitation in the microvasculature
and tubules. This may lead to tissue damage and
reciprocal decrease in serum calcium as its solu-
bility product is exceeded. Tissue damage may
present as renal failure, gangrenous changes in
the skin, iritis and arthritis.

Hypocalcaemia is usually asymptomatic but
it can cause anorexia, vomiting, neuromuscu-
lar irritability, seizures and cardiac arrest. In
these circumstances replacement with slow IV
calcium gluconate or calcium chloride may be
appropriate.

Hyperkalemia is the most imminently
dangerous consequence and may even be fatal.
An increase in serum potassium level typically
occurs early and may be related to a decrease in
ATP level which allows leakage of potassium
from cells .In addition, renal failure and associ-
ated acidosis may lead to elevated serum
potassium. Hyperkalemia may cause proximal
myopathy, non mechanical intestinal obstruc-
tion and cardiac arrhythmia.
Renal failure: Cause of renal failure in TLS is
multifactorial in most, if not all patients. There
is some degree of volume depletion due to an-
orexia, fever, nausea, vomiting and consequent
impairment in the ability of the kidney to ex-
crete the metabolic products of cytolysis. Renal
failure may occur as a result of intra tubular
deposition of uric acid, calcium phosphate and
possibly xanthine. Other causes of renal failure
may be tumor related obstructive uropathy,
hypercalcemia and drugs.

In rare cases, renal vasoconstriction associated
with the release of adenosine from neoplastic
cells may lead to preglomerular vasoconstric-
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tion and postglomerular vasodilatation with
resultant reduction in GFR and renal failure.
Management: High risk patients should be iden-
tified before initiation of chemotherapy or
radiography. Preventive measures including
aggressive hydration, administration of
allopurinol and possibly urinary alkalinization
should be undertaken at least 2 days before
treatment is initiated.
Hydration: Ideally IV fluid in high risk patients
should begin 24 to 48 hours before initiation of
cancer therapy and continue for 48 to 72 hours
after completion of treatment. Continuous in-
fusion rate of up to 4-6L/day yielding urinary
volume of at least 3L/day have been suggested
unless the patients cardiovascular status indi-
cates impending volume overload.
Control of hyperuricemia: About 300-600mg/day
of allopurinol in divided doses should be given
to decrease uric acid production. Urate oxidase
(uricase) an enzyme extracted from aspergillus
flanus act by converting uric acid to water
soluble metabolites. Therapy with uricase effec-
tively decreases plasma and urinary uric acid
level. Unlike allopurinol it does not increase
excretion of xanthine and other purine metabo-
lites and therefore does not enhance crystalli-
zation in the tubules.18

Urinary alkalinization: Role of urinary alkaliniza-
tion with sodium bicarbonate is controversial.
IV bicarbonate containing fluid to maintain uri-
nary pH 7.0 - 7.5 is used to convert uric acid to
the more soluble urate salt and thus minimize
intra tubular precipitation of uric acid. How-
ever, it favors precipitation of calcium phos-
phate crystals and predisposes renal failure.
Once hyperuricemia has been controlled uri-
nary alkalinization should be discontinued.19

Electrolyte disturbance: Hyperkalemia requires
aggressive management. Specific treatment of
hyperkalemia directed at antagonize the mem-
brane effect of potassium, driving extra cellu-
lar potassium into the cells and removing ex-
cess potassium from the body. Potassium con-
taining fluids and dietary intake of potassium
should be discontinued. IV calcium gluconate
has cardio protective effect. Ventolin inhaler,

insulin-glucose containing fluid and sodium
bicarbonate lead to potassium influx into cells.
Measures to remove potassium from the body
include loop diuretics, cation exchange resin
and hemodialysis. Hemodialysis is indicated for
the correction of metabolic abnormalities and
fluid adjustment especially in anuric patient.
Hemodialysis, peritoneal dialysis and continu-
ous hemofiltration have all been used in the
treatment of TLS.

CONCLUSION

Clinicians should keep in mind the possibil-
ity of STLS in patients with solid tumor and
should have the experience to interpret the
clinical and the laboratory tests to identify it
and rapidly initiate the management.
Multidisciplinary team approach in the ICU
without any delay is required as it may be life
threatening as in our patient who needed a car-
diologist for inserting temporary pacemaker
and a nephrologist for assessment of early
dialysis beside the ICU team for adjustment of
his IV fluid and electrolytes.
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