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Abstract 
Tumour Lysis Syndrome (TLS) is an important oncological emergency case which 
is often found together with haematological malignities and, much less often, 
with solid tumours. While TLS seen in solid tumour cases usually develops 
following a cytotoxic chemotherapy and its prognosis is poor. We present the 
case of a 60-year-old man with gastric adenocarcinoma with diffuse liver me-
tastases (image shows diffuse liver metastatic lesions) and high serum LDH 
levels, who developed TLS after systemic chemotherapy. With urgent and proper 
supportive treatment (intravenous intensive hydration, sodium bicarbonate, di-
uretic, calcium gluconate, allopurinol and haemodialysis), an impressive recov-
ery from TLS was achieved in the patient with an advanced stage gastric cancer. 
The purpose of this report is to emphasize that although the present case was 
a rare, high physician attention is required because significant morbidity or 
mortality may occur when the syndrome is not duly considered during the 
pre-cytotoxic evaluation of the patient, when preventive measures are not taken, 
or if the appropriate treatment is not applied immediately once the syndrome 
appears, especially in patients who have high tumour burden solid cancer. 
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1. Introduction 

Tumour Lysis Syndrome (TLS) is an oncometabolic syndrome which initially 
appears as the tumour cells rapidly lysis, followed by metabolic anomalies which 
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can become life-threatening. The aforementioned metabolic anomalies arise as a 
result of the leakage of intracellular ions, nucleic acid, protein and metabolites 
into the extracellular fluid [1]. Fast-releasing metabolites cause disorder in the 
regular haemostatic metabolism of the body, resulting in laboratory anomalies 
such as hyperuricaemia, hyperkalemia, hypophosphatemia and hypocalcaemia. As 
a result of such anomalies the patient will often develop clinical outcomes such 
as renal failure and, occasionally, cardiac arrhythmias. Although TLS is usually 
discovered upon initiation of chemotherapy, more rarely, and particularly in 
cases where a fast-growing tumour is present, it can be seen before treatment as 
well, as a result of the malignant cells’ self-lysis [2] [3]. If the required measures 
are not taken and the existing clinical entity is not treated immediately, meta-
bolic anomalies of cancer patients can result in renal impairment, cardiac arr-
hythmia, neurological complication and sudden death. Our purpose herein is to 
present a case of TLS which developed after chemotherapy in a patient with me-
tastatic gastric adenocarcinoma. 

2. Case Report 

A 60-year-old male patient presented with weight loss, loss of appetite, and a 
stomach ache which he had been experiencing for the two months prior to his 
consultation. The patient had not had any previously known chronic disease. 
The findings of the physical examination were diffuse sensitization around the 
abdominal region, along with solid, palpable and painful hepatomegaly. 

Laboratory testing produced the following results: ALT: 70 U/L (normal range: 
0 to 41 U/L), AST: 89 U/L (normal range: 0 to 31 U/L), WBC: 9.4 × 103/mL (nor-
mal range: 4 × 103/mL to 11 × 103/mL), hemoglobin: 12.2 gr/dL (normal range: 
11 to 18 g/dL), platelets: 325 × 103/mL (normal range: 150 × 103/mL to 400 × 
103/mL), total bilirubin: 0.5 mg/dl (normal range: 0.2 to 1.2 mg/dL), creatinine 
kinase: 384 U/L (normal range: 38 to 174 mg/dL). A chemistry panel revealed 
the following: Creatinine 0.7 mg/dL (normal range: 0.7 to 1.3 mg/dL), uric acid 
8.5 mg/dL (normal range: 0 to 5.7 mg/dL), lactate dehydrogenase (LDH): 1538 
U/L (normal range: 125 to 220 U/L), potassium: 4.7 mEq/L (normal range: 3.5 to 
5.5 mEq/L), sodium was 140 mEq/L (normal range: 136 to 145 mmol/L), calcium: 
8.4 mg/dL (normal range: 8.8 to 10.5 mg/dL), phosphorus: 3.5 mg/dL (normal range: 
2.5 to 4.5 mg/dL). 

The computerized tomography (CT) scan revealed a diffused mural thickening 
(tumour) of the 8 cm segment between the gastric cardia to fundus and corpus; the 
thickest section measured 2 cm. Multiple metastatic lymphadenopathies were ob-
served at this level on the gastrohepatic ligament and perilesional area. There were 
multiple metastatic lesions filling the liver parenchyma; the largest was 6 cm in 
diameter. Millimetric implants were also present in the peritoneum. Intraabdo-
minal free fluids were also observed (Figure 1). 

Esophagogastroduodenoscopy showed a 8-cm sized ulcerofungating mass 
starting from the gastric cardia and leading through the posterior wall of the  
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Figure 1. Computed tomography scan of abdomen showed gastric body wall thickening 
and extensive metastases with multiple hepatic lesions, intraabdominal fluid, perigastric 
and retroperitoneal lymphadenopathies. 

 
corpus of the gastric body. The result of the endoscopic biopsy was found to 
correspond to poorly differentiated gastric adenocarcinoma. It was decided that 
the patient should be treated with palliative chemotherapy based on a diagnosis 
of advanced gastric cancer with multiple metastases in liver, lymph nodes of ab-
domen and malignant ascites. The patient began treatment with cisplatin (100 
mg/m2, intravenously, on 1 day), and 5-fluorourasil (800 mg/m2, continuous in-
fusion, for 1 - 4 days) in a 4-week cycle. 

Laboratory findings 5 days after completion of the chemotherapy for the pa-
tient are as follows: Creatinine: 3.8 mg/dL (normal range: 0.7 to 1.3 mg/dL), uric 
acid: 16.9 mg/dL (normal range: 0 to 5.7 mg/dL), LDH: 1909 U/L (normal range: 
125 to 220 U/L), potassium: 5.6 mmol/L (normal range: 3.5 to 5.1 mmol/L), sodium: 
136 mmol/L (normal range: 136 to 145 mmol/L), calcium: 7.8 mg/dL (normal range: 
8.4 to 10.7 mg/dL), phosphorus: 9 mg/dL (normal range: 2.7 to 4.5 mg/dL), ALT: 
111 U/L (normal range: 0 to 41 U/L), AST: 114 U/L (normal range: 0 to 31 U/L), 
WBC: 15.5 × 103/mL (normal range: 4 × 103/mL to 11 × 103/mL), hemoglobin: 9.6 
g/dL (normal range: 11 to 18 g/dL), platelets: 78.000 × 103/mL (normal range: 150 
× 103/mL to 400 × 103/mL). 

Urinary ultrasonography of the patient showed no signs of an obstruction. 
Based on consideration of the laboratory findings, the patient was diagnosed 
with tumour lysis syndrome. Treatment was initiated immediately with intensive 
hydration, sodium bicarbonate, diuretic, calcium gluconate, allopurinol and at 
the end haemodialysis treatments were carried out. Upon the patient’s laborato-
ry findings returning to normal values, the patient was duly discharged from the 
hospital. 
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3. Discussion 

Clinical entities caused by cancer which result in morbidity or mortality are becom-
ing more and more frequent, discovered either by means of technological advances 
or due to increasing experience in the field. TLS is an oncological emergency case 
which has a place among the metabolic anomalies caused by cancer. TLS usually 
consists of a scheme of metabolic anomalies which arise following cytotoxic che-
motherapy and is life-threatening one’s life when untreated [1] [4]. While cyto-
toxic chemotherapy is the most common trigger, it is not the sole cause of TLS. 
TLS can also develop spontaneously through radiotherapy, hormonotherapy, liver 
tumour radio-frequency ablation, corticosteroids, immunotherapy (interferon or 
interleukin), and following surgical treatments [5]. 

The disease was first defined by Hande and Garrow. This definition separates 
TLS into 2 groups, the first consisting only of laboratory finding anomalies, while 
the second specifies life-threatening clinical problems as well [4]. Taking the afore-
mentioned classification as a basis, laboratory TLS is defined as certain minimal 
levels, or a more than 25% increase over pre-chemotherapy baseline levels, of uric 
acid, potassium, calcium, and phosphorus (Table 1) within the first 4 days following 
chemotherapy [1]. Along with the laboratory anomalies, the definition of clinical 
TLS consists of suffering from serious clinical toxicities such as acute renal in-
sufficiency, cardiac arrhythmias or seizure. In order for the TLS diagnosis to be 
made on the basis of laboratory criteria, at least 2 of the above given criteria 
must have appeared 3 days prior to treatment and/or 7 days following the treat-
ment. As for the clinical diagnosis, a minimum of 1 clinical symptom must be ac-
companied by at least 2 laboratory criteria. 

During the treatment of haematological malignancy, the incidence frequency 
of TLS following chemotherapy is reported to vary between 4% and 42%, which 
is quite a wide range [6]. The incidence frequency of life-threatening complica-
tions in cases of haematological malignancy is as high as 13% [6]. As for patients 
with solid tumours, there is no clear data on the incidence frequency of TLS. How-
ever, in cases where TLS occurs in such patients, it will result in death for 1 out 
of every 3 patients. As a result of the increase in clinical experience, protective 
measures are taken more frequently and more efficiently. 

Despite the fact that such tumour-related properties appear quite valid for hae-
matological malignancy, the validity of the other aforementioned mechanisms 
for solid tumours has not been able to be proven thus far [5]. In some studies per-
formed on solid tumours, despite the fact that they are known to bear some risks, 
the incidence frequency of TLS has been found to be quite low [7] [8]. Primary 
solid tumours associated with TLS include testicular cancer, small cell lung can-
cer, ovarian cancer, breast cancer, melanoma, medulloblastoma, leiomyosarcoma, 
sarcoma, vulvar cancer, neuroblastoma, rhabdomyosarcoma, hepatoblastoma, he-
patocellular carcinoma, thymoma, Merkel cell carcinoma, colon cancer and gas-
tric adenocarcinoma [5] [9]. TLS, due to gastric cancer in the literature, is li-
mited to a few cases. TLS is observed in cases of gastrointestinal-derived poorly 
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Table 1. Cairo-Bishop diagnostic criteria for tumour lysis syndrome. 

*Laboratory criteria 

• Uric acid ≥ 8 mg/dl (476 µmol/mL) 
• Phosphorus ≥ 4.5mg/dl (1.45 mmol/L) 
• Potassium ≥ 6 mEq/L (6.0 mmol/L) 
• Corrected calcium ≤ 7 mg/dL (1.75 mmol/L) 

or a 25% increase from baseline 
or a 25% increase from baseline 
or a 25% increase from baseline 
or a 25% decrease from baseline 

*Clinical criteria 

• Creatinine ≥ 1.5 times the upper limit of normal 
• Cardiac arrhythmia or sudden death 
• Seizure *May not be directly related to a therapeutic agent 

Modified from Cairo MS and Bishop M (1). 

 
differentiated anaplastic carcinomas more frequently than with solid tumours. 

The most critical point with this syndrome is to determine the patient group 
at risk and to take prophylactic precautions before starting treatment. There are 
various factors which trigger the occurrence of TLS. Factors related to the tu-
mors themselves include short tumour duplication interval, a fast-growing frac-
tion and high cellular cycle rate, high tumour burden, a disseminated tumour, 
tumours which are highly sensitive to chemotherapy, tumours which apply ex-
ternal pressure to the genitourinary tract, and high LDH and uric acid levels. 
Predisposing factors related to the patient’s condition are dehydration, low urine 
flow and renal failure. 

Specifically, in solid tumors, the risk factors for the occurrence of TLS can be 
summarized as follows; pre-treatment azotemia, high LDH, exposure to nephro-
toxic agent, oliguria, presence of an infection, dehydration, presence of liver me-
tastases and hyperuricaemia [5]. TLS is not expected to occur in cases of chemo-
therapy non-sensitive solid tumours, even when the tumour size is large. However, 
it has a poor prognosis when it does occur [3]. One remarkable aspect regarding 
TLS is the presence of liver metastases (with or without liver function abnormal-
ities) in most patients with solid tumours, just as we observed in our case. Dif-
fuse liver involvement seems to predispose patients to TLS, either due to high 
purine pools, high tumour burden or impaired uric acid metabolism disorder in 
solid tumours [5]. 

Post-chemotherapy high LDH values, hyperuricaemia and decrease in renal 
function are warning signs for TLS and suggest the possibility of acute tumour 
lysis syndrome. Rapid lysis of the tumour cells, releasing the intracellular elements 
into the extracellular environment, leads to renal insufficiency and tumour lysis 
syndrome. This can cause sudden death due to the rapid increase in serum potas-
sium and phosphorus levels and cardiac arrhythmia. Hypocalcaemia causes mus-
cle cramps, dizziness and tetania. Reported mortality rates for TLS cases left un-
treated are 47% - 100% [10]. 

Both in cases of haematological malignity and cases where solid tumours have 
developed, the approach is almost the same: protection, early diagnosis, and im-
provement of the biochemical and clinical anomalies. High-risk patients should 
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be identified prior to treatment, then closely monitored and hydrated so as to 
obtain sufficient urination. Pharmacological agents for the purpose of prophy-
laxis should also be used, where necessary. Agents used for prophylaxis include 
allopurinol, a xanthine oxidase inhibitor which prevents the formation of uric 
acid out of xanthine, uricozyme (non-recombinant urate oxidase), and rasburi-
case (recombinant urate oxidase), which turns uric acid into allantoin, a more so-
luble molecule and one of the urate oxidase enzymes. Proper use of these agents 
reduces the rate of TLS incidence significantly. Another important point is that 
as soon as biological anomalies start to appear, a multidisciplinary approach should 
be adopted. Working in coordination with the nephrology department, hyperka-
lemia, hypophosphatemia, hypocalcaemia, hyperuricaemia and acute renal insuffi-
ciency cases have to be treated correctly. As seen in our case, haemodialysis, when 
required, should not be delayed, thereby preventing significant risk of morbidity 
and mortality. 

4. Conclusion 

In the case that we have presented herein, the patient who underwent combina-
tion chemotherapy due to advanced stage gastric adenocarcinoma (especially dif-
fuse liver metastases) developed TLS following the treatment. As detailed above, 
although rarely seen with solid tumours, TLS can appear in patients with large 
diameter tumours, diffused liver metastasis, chemotherapy-sensitive tumours 
and high LDH levels, and its mortality rate is higher in comparison with haema-
tological malignancy. Accordingly, to prevent tumour lysis syndrome in high-risk 
patients, the risks should be considered before treatment, biochemical parameters 
have to be observed, a strict monitoring should be implemented and pre-treatment 
preventive measures must be taken. 
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