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Tumour lysis syndrome (TLS) is a group of pathophysiological processes caused by rapid degradation of tumour cells with subsequent
release of intracellular contents into the extracellular space. It is characterized by the development of systemic metabolic disturbances
with or without clinical manifestations. The process usually occurs in highly proliferative, large tumours after induction of cytotoxic
therapy. Rarely, however, spontaneous TLS can develop, as well as signs of multiorgan failure triggered by an excessive metabolic load
and sterile inflammation. The combination of the aforementioned is thus quite unique. Here, we present a 63-year-old male in which
spontaneous TLS was accompanied with acute liver failure and delineated underlying nonHodgkin lymphoma. Initial laboratory
findings included hyperkalaemia, hyperphosphataemia, hypocalcaemia, uraemia, and increased creatinine levels indicating the
onset of TLS with acute kidney injury. Moreover, the patient showed signs of jaundice, coagulopathy, and hepatic encephalopathy.
Development of TLS with multiorgan failure prompted rapid initiation of critical care management, including vigorous intravenous
fluid therapy, allopurinol treatment, high flow continuous venovenous haemodiafiltration, and commencement of chemotherapy.
The case highlights the possibility of TLS as a differential diagnosis in patients presenting with multiorgan failure and the importance
of early detection of this potentially challenging and fatal diagnosis.

1. Introduction

Tumour lysis syndrome (TLS) is a group of pathophysiological
processes that occur when tumour cells start to rapidly degrade
[1-3]. The subsequent release of intracellular contents into the
extracellular space and blood typically leads to systemic met-
abolic disturbances with or without clinical manifestations
[1-3]. The syndrome usually develops in patients with highly
proliferative tumours, a relatively large tumour burden, and a
high sensitivity to cytotoxic therapy, such as haematologic
malignancies [1-4]. Although rare, spontaneous TLS can
occur before the initiation of cytotoxic therapy and accounts
for about 1% of all cases of TLS [5-7].

The onset of TLS is characterized by systemic hyperkala-
emia, hyperphosphataemia, hyperuricaemia, hypocalcaemia,
and uraemia [1-3]. In general, hyperkalaemia and hyperphos-
phataemia are a result of their release from rapidly lysed
tumour cells, hypocalcaemia is related to hyperphosphataemia
with precipitation of calcium phosphate in soft tissues, and
uric acid represents the end-metabolic product of purines from
nucleic acids [2, 7-9]. Since all of these metabolites are elimi-
nated from the body via renal excretion, in the face of large
metabolite load from lysed tumour cells, these often precipitate
in the renal collecting system [2, 7-10]. Precipitation and crys-
tallization are followed by nephropathy, the inability of the
kidneys to excrete solutes and development of acute kidney
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FIGURE 1: Dynamics of laboratory values during ICU hospitalisation. The potassium and phosphate levels decreased after the initiation of high
flow continuous venovenous haemodiafiltration (CVVHDF), while calcium levels started to rise simoultaneously (a). Renal parameters showed
decreasing trend after commencement of CVVHDEF (b). Both conjugated and nonconjugated bilirubin showed some initial improvement.
However, they remained high throughout the course of ICU-treatment (c). After initial improvement, the liver enzymes showed progressively
high cholestatic pattern (c, d). Black arrows mark values above laboratory reference range ((a)-(d)).

injury [1-3]. If these derangements progress further, possible
complications include acute kidney failure, lethal arrhythmias,
neurological complications, and death [1-4, 9-11].

On top of mentioned metabolic products, damaged or
stressed tumour cells can release a wide range of mediators
called damage-associated molecular patterns (DAMPs), which
trigger sterile inflammation [12-15]. As with other metabolic
contents, DAMPs from tumour cells can be released sponta-
neously or during chemotherapy [12, 16]. This may lead to
toll-like receptor-mediated inflammasome activation, neutro-
phil activation, and release of reactive oxygen species, inflam-
matory mediators, and proteolytic enzymes with subsequent
development of systemic inflammatory response syndrome
(SIRS) and multiorgan failure [12, 14, 15].

Here, we present a 63-year-old, previously healthy, male
in which acute liver failure was the leading manifestation of

spontaneous TLS and delineated underlying nonHodgkin
lymphoma (NHL).

2. Case Presentation

A 63-year-old white male presented at the Emergency
Department (ED) with abdominal pain and nausea. Detailed
medical history revealed that the patient had suffered from
loss of appetite, upper abdominal pain, and fever for two
weeks. Apart from mentioned, the patient was previously in
good general health and without any chronic therapy.

Initial physical examination at the ED showed an enlarged
liver and jaundice. Laboratory tests indicated leucocytosis,
increased creatinine and urea levels, elevated liver enzymes and
hyperbilirubinaemia with cholestatic pattern, and impaired
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blood coagulation tests (Figure 1 and Table 1, time point: pre-
ICU). Radiology investigation included chest X-ray (CXR) and
abdominal ultrasound, followed by computed tomography of
thorax and abdomen. CXR was within normal limits and
excluded acute inflammation or infiltration of the lungs.
Abdominal ultrasound showed an enlarged spleen and liver,
the latter without focal lesions or dilation of intra- or extrahe-
patic bile ducts and gall bladder of normal size and wall thick-
ness. Moreover, a retroperitoneal mass of undetermined
characteristics was visualized in close proximity to the left
kidney, measuring 7cm in diameter. In the right kidney, a
parenchymal cyst was detected, measuring 4.5 cm in diameter.
The remainder of the ultrasound examination was within nor-
mal limits. Subsequent computed tomography (CT) enhanced
with orally administered diatriazoate meglumine and diatrizo-
ate sodium solution revealed a retroperitoneal mass with com-
plete infiltration of both iliopsoas muscles and posteromedial
portions of both kidneys, separate mass in the ventral portion
of the left kidney and enlarged liver and spleen (Figure 2).
No signs of urinary tract dilation were visible. Liver measured
25cm in craniocaudal diameter and, despite cholestatic pattern
in laboratory investigations, showed no signs of obstruction or
dilatation in the biliary tract. Spleen measured 15.3 cm and had
an infarction zone. Simultaneously with these diagnostic imag-
ing methods, a needle biopsy of the retroperitoneal mass was
made, after the correction of coagulopathy with 20 ml/kg of
fresh frozen plasma.

After the procedure, clinical state of the patient progres-
sively deteriorated within the next few hours with both clinical
and laboratory signs of acute liver failure and acute kidney
injury, raising suspicion of TLS. Physical examination using
ABCDE approach showed that the patient had patent airway,
respiratory rate 22 breaths/minute, SpO, 92-95% with sup-
plemental oxygen (2 L via nasal cannula), normal finding over
the lungs on auscultation and percussion, blood pressure of
150/75mmHg, heart rate of 95/min that was palpable over
central and peripheral arteries, capillary refill time <2 seconds,
skin warm and sweaty, Glasgow Coma Score measured 13 (E3,
V4, M6) with progressively worsening agitation, pupils were
equally sized and reactive to light, no lateralisation were
noticed, body temperature was 36.9°C, abdomen was above
the level of the thorax with palpable liver, painful on deep
palpation and intraabdominal pressure measuring 13 mmHg.
Laboratory tests at that stage showed profound hyperbilirubi-
naemia with elevated liver enzymes, hyperammonaemia and
coagulopathy (prolonged APTT and PT/INR), together with
thrombocytopaenia, increased lactate dehydrogenase (LDH)
levels, hyperkalaemia, hyperphosphataemia, hypocalcaemia,
and uraemia (Table 1, time point: ICU-day 1), and the patient
was admitted to intensive care unit (ICU) with SAPS II score
of 52 and predicted in-hospital mortality of 50.7%. Due to the
development of severe agitation and hepatic encephalopathy,
followed by decreased level of consciousness and inability to
properly maintain patent airway, the patient was sedated, an
endotracheal tube was placed to protect the airway and lung
protective ventilation was started. No cardiac dysrhythmias
were recorded on the initial 12-channel ECG or during con-
tinuous monitoring via the 3-channel ECG. Orientational
echocardiography was made and showed heart of normal size,

contractility and valvular function, together with collapsible
vena cava inferior and no pericardial effusion. Vigorous treat-
ment with balanced intravenous fluid supplementation was
commenced, followed by the initiation of high flow continuous
venovenous haemodiafiltration with albumin replacement,
broad-spectrum antibiotics and allopurinol therapy.
Rasburicase would have been a preferential therapy over allop-
urinol due to its higher efficiency and the fact that it rapidly
reduces existing hyperuricaemia. Unfortunately, in our hos-
pital it was not available at that time. Acid-base and electrolyte
disturbances, specifically hypocalcaemia and hyperkalaemia,
were corrected in accordance with regular laboratory assess-
ments and with the help of renal replacement therapy (RRT).
When the biopsy results arrived the next day, the induction
therapy with methylprednisolone and cyclophosphamide was
started (ICU-day 2). In particular, the specimens contained
numerous mitoses and apoptotic cells, together with abundant
necrotic areas and plain cellular nuclei. The tumour cells had
centroblast/immunoblast morphology, immunophenotype
that corresponded to peripheral lymphocytes B NHL (Diffuse
Large Cell Lymphoma B, DLBCL), double BCL-2/C-MYC
protein expression (CD20+/BCL-2+/BCL-6+/MUM-1+/
CD10-/CD5-/CD3-) and C-MYC positive in 50% of cells.
The constellation of findings consisting of hyperkalaemia,
hypocalcaemia, and hyperphosphataemia on ICU-day 1,
together with acute kidney injury and abovementioned biopsy
findings, lead to the confirmation of previously suspected TLS.
Provided measures and therapy lead to improvement of
patient’s condition and initiation of triple-drug cytostatic ther-
apy on ICU-day 3. In the following days, patient’s laboratory
signs showed gradual improvement in electrolyte, urate, and
renal function tests, as well as liver enzymes. The patient was
weaned from RRT on the ICU-day 5, with subsequent spon-
taneous diuresis augmented with fractional administration of
furosemide and measuring >1ml/kg/h. On ICU-day 8, the
patient was fully awake, cooperative, and weaned from the
ventilator. He was transferred to the High Dependency Unit
of the Haematology Department on ICU-day 10 fully awake,
respiratory and hemodynamically stable with normalization
of potassium, calcium, phosphate, ammonium, and urea levels
(Table 1, ICU day 10). However, although both conjugated
and nonconjugated bilirubin showed some initial improve-
ment, they remained high throughout the course of
ICU-treatment and the leading manifestation of the underly-
ing DLBCL (Table 1, time point: ICU-day 3-9). Following
ICU, the patient continued haematology treatment and was
discharged from the hospital 55 days after the admission.

3. Discussion

TLS is potentially lethal oncologic emergency [1, 3, 8, 11].
However, it usually occurs in patients with known underlying
disease and after the initiation of cytotoxic therapy [1, 8-10].
In the case presented here, the patient did not have a diagnosed
malignancy at the presentation. On contrary, it was a specific
laboratory pattern consisting of hyperkalaemia, hypocalcaemia,
upper limit values of phosphates, and high LDH levels together
with a retroperitoneal mass of undetermined characteristics,
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FIGURE 2: Computed tomography (CT) enhanced with the oral intake of diatriazoate meglumine and diatrizoate sodium contrast solutions.
CT scans visualised a retroperitoneal mass of undetermined characteristics with infiltration of both iliopsoas muscles and kidneys, as shown
both on sagittal and coronal views (marked with a red arrow in figures (a), (b), (e), and (f)). In the right kidney, a cyst measuring 4.5 cm was
seen (marked with a white arrow in sagittal and coronal views in figures (a), (b), and (f)). An infarction zone in the spleen is shown in coronal
view (marked with a blue arrow in figure (b)). There were no signs of bile duct dilation (as seen on figures (g) and (h) in sagittal view and (c)
in coronal view). Sagittal view of the thorax did not show pathological changes (d). There were no specific signs of obstruction in renal system
due to retroperitoneal mass, as well as no infiltration of liver and spleen (figures (a)-(c), and (e)-(h)).

in previously healthy patient, which raised suspicion of
spontaneous TLS. Symptomatic treatment of acute liver failure
and acute kidney injury preceded the definitive diagnosis of
DLBCIL, after which induction, and then triple-drug cytostatic
therapy was started when final diagnosis was made. Taken into

account patient’s rapid deterioration from full health,
laboratory findings, and histology results showing
haematological malignancy with high proliferation grade, the
diagnosis of TLS was made. In 2004, Cairo and Bishop
proposed distinction of TLS depending on whether laboratory
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changes are followed with the development of clinical
symptoms [1, 3]. Laboratory TLS (LTLS) is diagnosed when
two or more of the following abnormalities are present in the
laboratory tests from three days before to seven days after
initiation of chemotherapy: uric acid (UA) =476 mmol/L,
phosphorus 22.1 mmol/L in children and >1.45mmol/L in
adults, potassium >6.0mmol/L and calcium <1.75mmol/L
(corrected), <0.3mmol/L (ionized) or 25% increase from
baseline for the first three and 25% decrease from baseline for
calcium [1, 3]. Presence of LTLS along with increased
creatinine levels, seizures, cardiac dysrhythmia, or death
constitutes clinical TLS (CTLS) [1]. Following the
aforementioned, it is clear that Cairo and Bishop laboratory
criteria were only partially met despite the obvious presentation
of TLS [1]. We agree with Weeks and Kimple statement that
these generally accepted criteria might be insufficient for the
diagnosis of spontaneously occurring TLS, given its somewhat
different characteristics [6]. In this particular case, the patient
was rapidly deteriorating and was promptly admitted to the
ICU, where he was closely monitored and received immediate
and repetitive treatment of hypocalcaemia, as well as RRT for
the rapidly progressing acute kidney injury and correction of
hyperkalaemia. Unfortunately, first measurement of urate
levels took place after the diagnosis of TLS was made (ICU-day
2), when high flow continuous venovenous haemodiafiltration
was already ongoing for several hours. Given the fact that the
patient was previously healthy, we can speculate that there was
a 25% change in baseline values for laboratory tests needed
for confirmation of TLS. However, no previous laboratory
findings were available for comparison.

Apart from spontaneous TLS with acute kidney injury, a
leading finding in our patient was acute liver failure, presenting
as jaundice, pronounced hyperbilirubinaemia with elevated
liver enzymes, coagulation disorder, and hepatic encephalopathy.
Reviewing the literature, only scarce reports of acute liver failure
in a patient with TLS were found, mostly with primary hepatic
malignancies and, as such, acute liver failure was never
considered a clinical manifestation of TLS [6, 17-20]. In
reported cases, TLS usually developed after the initiation of
locoregional therapies, chemo- or radiation therapy, when
substantial cells degradation occurred [17-19]. Similar
observations were made with metastatic involvement of the
liver [21]. Given the fact that the underlying diagnosis was a
highly proliferative haematological malignancy and that
radiology investigations excluded hepatic infiltration and/or
cholestasis, a hypothesis was made that acute liver failure
resulted from an extreme metabolic load that overwhelmed
compensatory mechanisms, together with sterile systemic
inflammatory response syndrome (SIRS) triggered by DAMPs
from damaged tumour cells [22]. Leucocytosis, increased levels
of inflammatory biomarkers and negative microbial cultures
contribute to our hypothesis that damaged cells led to sterile
systemic inflammatory response syndrome and multiorgan
failure. However, pronounced activation of immune response
together with the diagnosis of haematological malignancy made
the patient susceptible to infection. In order to avoid another
insult in already severely compromised patient, broad-spectrum
antibiotics were started. Although, as already mentioned,
reports of acute liver failure in TLS are scarce, we believe that

the primary liver function in metabolic processes makes this
organ potentially highly susceptible to injury when faced with
extreme metabolic load from damaged cells. Accordingly, we
suggest routine investigation of liver function tests when TLS
is suspected.

Corroborating the fact that TLS criteria have the
potential to be improved since too little attention has been
focused on this potentially fatal diagnosis, we can conclude
that our patient had SIRS and multiorgan failure due to the
underlying haematologic malignancy. We acknowledge the
fact that our patient’s laboratory findings did not fully meet
Cairo and Bishop’s criteria for laboratory TLS. However, the
patient had clear laboratory pattern consistent with TLS,
pronounced SIRS and multiorgan failure. In the absence of
other possible causes for this profoundly deranged state, it
is reasonable to assume that the DLBCL was the underlying
cause. Therefore, we believe that reports on TLS patients’
clinical course and different organ involvement should be
intensified in order to set new diagnostic guidelines, taking
into account the patient’s general condition, underlying
disease, and course of clinical treatment. In that way, TLS as
a life-threatening condition, that can be obscured by the
clinical image of multiorgan failure, can be properly
recognized.

Consent

The consent for publishing this case report, together with lab-
oratory data and images, was obtained from both the patient
and Institutional Review Board.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

[1] M. S. Cairo and M. Bishop, “Tumour lysis syndrome: new
therapeutic strategies and classification,” British Journal of
Haematology, vol. 127, no. 1, pp. 3-11, 2004.

[2] A.E.Mirrakhimov, P. Voore, M. Khan, and A. M. Ali, “Tumor
lysis syndrome: a clinical review;” World Journal of Critical Care
Medicine, vol. 4, no. 2, pp. 130-138, 2015.

[3] B. Coiffier, A. Altman, C.-H. Pui, A. Younes, and M. S. Cairo,
“Guidelines for the management of pediatric and adult tumor
lysis syndrome: an evidence-based review;” Journal of Clinical
Oncology, vol. 26, no. 16, pp. 2767-2778, 2008.

[4] M. S. Cairo and B. Coiffier, “Recommendations for the
evaluation of risk and prophylaxis of tumor lysis syndrome
(TLS) in adults and children with malignant diseases: an expert
TLS panel consensus,” British Journal of Haematology, vol. 149,
no. 4, pp. 578-586, 2010.

[5] N.Kekre, B. Djordjevic, and C. Touchie, “Spontaneous tumor
lysis syndrome,” Canadian Medical Association Journal, vol. 184,
no. 8, pp. 913-916, 2012.

[6] A. C. Weeks and M. E. Kimple, “Spontaneous tumor lysis
syndrome: a case report and critical evaluation of current
diagnostic criteria and optimal treatment regimens,” Journal



(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

[21]

(22]

of Investigative Medicine High Impact Case Reports, vol. 3,
no. 3, pp. 1-6, 2015.

Y. Belay, K. Yirdaw, and B. Enawgaw, “Tumor lysis syndrome in
patients with hematological malignancies,” Journal of Oncology,
vol. 2017, Article ID 9684909, 9 pages, 2017.

A. E. Mirrakhimov, A. M. Ali, M. Khan, and A. Barbaryan,
“Tumor lysis syndrome in solid tumors: an up to date review
of the literature,” Rare Tumors, vol. 6, no. 2, pp. 68-76, 2014.

E P. Wilson and J. S. Berns, “Tumor lysis syndrome: new
challenges and recent advances,” Advances in Chronic Kidney
Disease, vol. 21, no. 1, pp. 18-26, 2014.

F. P. Wilson and J. S. Berns, “Onco-nephrology: tumor
lysis syndrome,” Clinical Journal of the American Society of
Nephrology, vol. 7, no. 10, pp. 1730-1739, 2012.

S. C. Howard, D. P. Jones, and P. Ching-Hon, “The tumor lysis
syndrome,” New England Journal of Medicine, vol. 364, no. 19,
pp. 1844-1854, 2011.

C. Hernandez, P. Huebener, and R. E Schwabe, “Damage-
associated molecular patterns in cancer: a double-edged sword,”
Oncogene, vol. 35, no. 46, pp. 5931-5941, 2016.

L. Schaefer, “Complexity of danger: the diverse nature of
damage- associated molecular patterns,” Journal of Biological
Chemistry, vol. 289, no. 51, pp. 35237-35245, 2014.

E.]J. Schenck, K. C. Ma, S. B. Murthy, and A. M. Choi, “Danger
signals in the ICU, Critical Care Medicine, vol. 46, no. 5,
pp. 791-798, 2018.

J. Eppensteiner and ]. Lee, “Damage-associated molecular
patterns in critical illness and multi-organ failure,” Journal of
Emergency and Critical Care Medicine, vol. 2, no. 80, pp. 1-2,
2018.

O. Krysko, T. L. Aaes, C. Bachert, P. Vandenabeele, and
D. V. Krysko, “Many faces of DAMPs in cancer therapy;” Cell
Death & Disease, vol. 4, no. 5, p. 631, 2013.

A. M. Ali, A. Barbaryan, T. Zdunek, M. Khan, P. Voore, and
A. E. Mirrakhimov, “Spontaneous tumor lysis syndrome in a
patient with cholangiocarcinoma,” Journal of Gastrointestinal
Oncology, vol. 5, no. 2, pp. 46-49, 2014.

S. P. Zivin, Y. Elias, and C. E. Ray, “Tumor lysis syndrome and
primary hepatic malignancy: case presentation and review of
the literature,” Seminars in Interventional Radiology, vol. 32,
no. 1, pp. 003-009, 2015.

P. Hsieh, K. Hung, and Y. Chen, “Tumor lysis syndrome
after transarterial chemoembolization of hepatocellular
carcinoma: case reports and literature review;” World Journal
of Gastroenterology, vol. 15, no. 37, pp. 4726-4728, 2009.

M. Soares, G. Feres, and J. L. E. Salluh, “Systemic inflammatory
response syndrome and multiple organ dysfunction in patients
with acute tumor lysis syndrome;” Clinic, vol. 64, no. 5,
pp. 479-481, 2009.

T. Ogata, Y. Kikawa, Y. Hatachi, H. Yasui, M. Ogata, and
H. Satake, “Acute liver failure with diffuse liver metastasis from
breast cancer, not detected by computed tomography: 2 case,”
Case Reports in Oncology, vol. 47, no. 3, pp. 699-704, 2018.

J. Zheng, Y. Hou, R. Zhou, and D. Zhong, “Clinicopathological
features of primary hepatic diffuse large B-cell lymphoma: a
report of seven cases and a literature review;” International
Journal of Clinical and Experimental Pathology, vol. 8, no. 10,
pp- 12955-12960, 2015.

Case Reports in Critical Care



	Acute Liver Failure as the Leading Manifestation of Spontaneous Tumour Lysis Syndrome in a Patient with NonHodgkin Lymphoma: Do Current Diagnostic Criteria of Tumour Lysis Syndrome Need Re-Evaluation?
	1. Introduction
	2. Case Presentation
	3. Discussion
	Consent
	Conflicts of Interest
	References


