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CASE REPORT

Tumour lysis syndrome: a rare side effect of imatinib

therapy for GIST

Juliann Ondecker," Geno Kordic,? Kim Jordan?

SUMMARY

Tumour lysis syndrome (TLS) is a life-threatening
complication wherein massive tumour cell lysis results
in severe metabolic abnormalities. TLS generally follows
chemotherapy of rapidly proliferating haematological
malignancies; spontaneous TLS and TLS from treatment
of solid tumours are infrequently reported. We present
a rare case of TLS following treatment of a large
gastrointestinal stromal tumour (GIST) in a 63-year-old
man. Imatinib was started for tumour size reduction
prior to surgical intervention and in 5 days the patient
developed metabolic derangements consistent with
TLS. Imatinib was held and fluids, allopurinol and
rasburicase were started. All metabolic abnormalities
resolved in 3 days. Imatinib was restarted, and he
eventually underwent surgical intervention. This is the
second case demonstrating successful reinitiation of
imatinib following TLS when treating GIST. We highlight
the importance of risk factor assessment and need for
pre-emptive therapy to prevent TLS when using tyrosine
kinase inhibitor therapy.

BACKGROUND

Tumour lysis syndrome (TLS) results from massive
tumour cell lysisand generally follows chemotherapy
or radiation treatment of malignancy. Rarely, TLS
occurs spontaneously. This syndrome constitutes
a medical emergency given the potential conse-
quences related to severe metabolic disturbances,
including acute kidney injury, hyperkalaemia,
hyperphosphataemia, hyperuricaemia and hypo-
calcaemia. Cardiac dysrhythmias, seizures and even
death are reported. The majority of cases of TLS are
associated with treatment of rapidly proliferating
tumours, particularly high-grade lymphomas and
acute lymphoblastic leukaemia. Significantly fewer
cases of TLS have been reported in association with
solid tumours, either spontaneously or following
treatment.' A systematic review of reported TLS
cases between 1977 and 2015 found only 120
reports of TLS occurring in patients with solid
tumours.” Twelve additional cases were reported
by Myint et al in 2015.% Of these, only two cases
occurred in patients with metastatic gastrointestinal
stromal tumours (GIST), both following treatment
with tyrosine kinase inhibitors.* > We found three
other cases of imatinib-induced TLS when treating
GIST®® and present an additional case in this
report. Historically, GISTs have been considered
chemo-resistant tumours, but use of tyrosine kinase
inhibitors has dramatically impacted the treatment

of locally advanced and metastatic GIST, resulting
in significantly improved outcomes.” Given that
imatinib is now mainstream therapy for GIST,
recognition of risk factor and expectant manage-
ment of TLS increases in importance.

CASE PRESENTATION

A 63-year-old man with chronic obstructive
pulmonary disease was hospitalised with abdom-
inal pain and shortness of breath. Abdominal CT
revealed small pleural effusions, ascites and a large
abdominal mass (30x16x30cm) (figure 1). Biopsy
with KIT staining was positive for GIST, and he
was discharged with plans to start imatinib for
tumour size reduction prior to surgical interven-
tion. However, worsening dyspnoea and abdom-
inal pain prompted readmission prior to imatinib
initiation. Baseline laboratory evaluation included
the following normal values: serum creatinine
69.83umol/L  (normal 60-110umol/L), blood
urea nitrogen (BUN) 7.86mmol/L, potassium
4.9mmol/L, calcium 2.27 mmol/L and phosphate
1.5 mmol/L (normal 1.12-1.45 mmol/L). Additional
studies included lactic dehydrogenase (LDH) of
452U/L (normal 100-250U/L) and a uric acid level

Figure 1

CT abdomen and pelvis shows dominant
heterogeneously enhancing mass occupying nearly the
entire upper abdomen measuring 29.8x16x29.8 cm;
encases nearly the entire stomach, portions of the small
bowel, left lobe of liver, spleen and pancreas.
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Figure 2 CT abdomen and pelvis. Mass-like process at level of celiac
axis in right upper quadrant and slightly left of midline measures
9.2x11.2 cm. Probable mass-like process to left aspect of greater
curvature of the stomach extending into overlying peritoneum,
surrounding the stomach and part of the spleen, measuring
11.5%15.5cm. Overall, size of mass is smaller than in previous scans.

of 487.74umol/L (normal 202.2-428.26umol/L) Oncology
consultants evaluated the patient and thought symptoms were
a result of his large tumour burden and started imatinib 400 mg
daily. Five days later, he developed acute kidney injury (AKI),
hyperkalaemia and hyperphosphataemia.

INVESTIGATIONS

Serum creatinine peaked at 237.85 umol/L, BUN was elevated at
25.3 mmol/L, potassium 7.5 mmol/L and phosphate 2.29 mmol/L
with change in calcium to 1.97 mmol/L. Additionally, LDH
increased to 565U/L and uric acid rose to 666.18 umol/L.
Abdominal and pelvic CT showed pelvic ascites, but no evidence
of obstruction, hydronephrosis or increased size of the GIST.
There was normal return of urine following placement of a
bladder catheter.

DIFFERENTIAL DIAGNOSIS
In accordance with the Cairo-Bishop laboratory criteria,'* a
diagnosis of TLS was made.

TREATMENT

The patient was transferred to the intensive care unit for close
monitoring of cardiac rhythm and overall status. Aggressive fluid
hydration was initiated, and calcium gluconate, sodium bicar-
bonate and intravenous insulin with dextrose were administered
for hyperkalaemia. Imatinib was discontinued and allopurinol
300 mg daily was started. Additionally the patient was treated
with intravenous rasburicase 2.5 mg, followed by a second dose
of 7.5 mg.

OUTCOME AND FOLLOW-UP

After 3 days, his metabolic derangements completely resolved.
Because of his significant tumour burden, oncology consultants
thought imatinib should be restarted with continued prophy-
laxis. Daily allopurinol 300mg was continued. He tolerated
reinitiation of imatinib 400 mg by mouth daily quite well and
was subsequently discharged with plans for future surgical inter-
vention. He was readmitted in 2 months with inability to eat
and failure to thrive, deemed secondary to tumour bulk, and
underwent successful surgical debulking. Imatinib 400 mg was
restarted postoperatively along with allopurinol 300 mg daily. At
3 months postoperatively, CT of the abdomen and pelvis showed
a mass-like process in the right upper quadrant and slightly left

Figure 3  CT abdomen and pelvis. Abdominal mass persists but
smaller compared with previous scans.

of midline measuring 9.2x11.2 cm, but decreased pelvic ascites
and no evidence of lymphadenopathy (figures 2 and 3). Imatinib
was continued, and at 6 months postoperatively repeat imaging
showed a persistent stable mass with minimal to no change.
However, aspartate aminotransferase (AST) and alanine amino-
transferase (ALT) had increased to 155 and 168 U/L. Evaluation
included negative hepatitis studies, normal ceruloplasmin, nega-
tive antimitochondrial antibody, normal alpha antitrypsin and
antinuclear antibody of <40 (normal). Imatinib was discon-
tinued because of concerns about possible liver toxicity and at 3
months, liver enzymes had normalised. Imatinib was restarted at
a reduced dose of 300 mg daily, and the patient has tolerated the
medication well. His GIST remains stable.

DISCUSSION

GISTs are rare mesenchymal tumours of the gastrointestinal tract
with an incidence of 10-20 cases per million individuals.'' '
Historically, surgical resection has been the mainstay of treat-
ment, but reported S-year actuarial survival rates were 54%
with high disease recurrence for patients even with complete
resection of gross primary tumours.” > Previously, GISTs were
considered ‘chemo-resistant’ as response rates to chemotherapy
approximated 5%-7%'2%; however in recent years, imatinib
has emerged as revolutionary treatment for GIST, both as
neoadjuvant and adjuvant therapy, and as first-line treatment
for metastatic disease.” '* The majority of GISTs have a c-kit
proto-oncogene mutation which results in KIT receptor tyro-
sine kinase activation resulting in cell cycle activation, inhibition
of apoptosis and unopposed cell growth.'* Imatinib targets the
c-KIT tyrosine kinases and was first used to successfully treat
metastatic advanced GIST in 2000." Multiple studies have since
demonstrated high clinical benefit with use of imatinib to treat
GIST. Early studies found that 80%-88% of patients achieved
clinical benefit with imatinib including significant improve-
ments in long-term survival rates for advanced or metastatic
disease, reduced disease recurrence and improved relapse-free
survival rates with adjuvant use.'® Further, imatinib use assists in
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‘downstaging tumours and reducing surgical morbidities” when
used as neoadjuvant therapy.'

In general, imatinib is well-tolerated. Though side effects are
common, they are generally mild and improve during the course
of therapy. A systematic review of the safety profile of imatinib
in chronic myelogenous leukaemia and GIST reported common
side effects that included nausea and vomiting (52%-57%) and
diarrhoea (45%-52%)."°Oedema, skin rash, muscle cramps
and arthralgias, and headache were other reported side effects
as well as elevated hepatic transaminases and haematological
side effects. The rate of serious toxicity was low. Serious toxic-
ities reported included haematological abnormalities, particu-
larly anaemia (7%-10%) and neutropenia (7% in patients with
advanced GIST).'® Though cardiotoxicity has been noted as a
serious side effect, newer studies suggest that cardiotoxicity in
patients taking imatinib occurs at rates similar to the general
population.” When severe imatinib toxicity was noted, it most
often occurred early in the course of therapy, and correlated
with dose, disease stage and individual patient characteristics like
advanced age and female gender.'® TLS as a potential toxicity of
imatinib therapy is rarely reported. Our literature found only
five other reports of TLS in patients treated for GIST*® (see
table 1).

In 2004, Cairo and Bishop offered a new classification and
grading system for TLS using criteria for laboratory definition
and incorporating clinical signs/symptoms to define clinical
TLS." Our patient met criteria for laboratory TLS and was diag-
nosed with AKI per Kidney Disease: Improving Global Outcomes
guidelines,'® but did not meet the technical diagnosis of Grade
1 clinical TLS as proposed by Cairo and Bishop wherein serum
creatinine is 1.5 x ULN."

The estimated mortality rate for TLS in the setting of solid
tumours ranges between 33% and 47%." ' With TLS in GIST,
death occurred in three of the five reported cases. Thus, a
threefold approach of risk factor identification, employment of
prevention strategies and aggressive management if TLS occurs
is needed. If risks are identified, patients should be stratified into
low, intermediate or high risk and preventive strategies should
be implemented according to risk.'” ** *' Low-risk patients
are considered those with non-haematological malignancies,
tumours with low proliferative rates, treatment with low-in-
tensity cyto-reductive therapy and normal uric acid, LDH and
hydration status prior to onset of therapy. High-risk patients are
those with highly proliferative tumours, high tumour burden
(per pre-existing white blood cell counts and LDH levels), those
patients with poor hydration and abnormal kidney function. In
the previously reported cases of TLS in GIST, all patients had
high tumour load with metastasis. Our patient had high tumour
bulk plus a slightly elevated uric acid and elevated LDH prior
to therapy.

Expert guidelines published in 2015 recommend that low-risk
patients be closely monitored and adequately hydrated, while
intermediate-risk and high-risk patients are hydrated and treated
with allopurinol or rasburicase, respectively.?’ Though older
studies identified acidic urine as a risk for TLS, alkalinisation of
the urine is no longer recommended given the risk of xanthine
obstructive uropathy.?! Both allopurinol and rasburicase have
been used for prevention and treatment of TLS; however,
rasburicase is considered superior for treatment given its rapid
onset of action and method of action. Rasburicase catalyses
oxidation of uric acid to allantoin, a water-soluble compound,
and is the preferred medication for treating patients with high-
risk haematological malignancies and for patients with pretreat-
ment elevated uric acid levels.”” *' In addition to allopurinol,

rasburicase therapy and hydration, it is important to correct the
underlying metabolic abnormalities of TLS. The patient should
be closely monitored for seizures, cardiac arrhythmias and AKI,
and treated accordingly. Additionally, drug discontinuation
is recommended, at least until the metabolic disturbances are
corrected.

Our case represents the second report of TLS in GIST wherein
imatinib was successfully restarted once all metabolic abnormal-
ities were resolved. This is important to note as studies have
demonstrated that interruptions and/or discontinuation can
result in rapid recurrence or worsening of GIST."* Thus, appro-
priate risk factor assessment for TLS, appropriate prevention,
detection and prompt treatment is important in management of
patients with GIST who require tyrosine kinase inhibitor therapy.

Learning points

» Imatinib use for gastrointestinal stromal tumour (GIST) is
associated with improved outcomes and prolonged survival.

» Tumor lysis syndrome (TLS) is a rare complication of imatinib
therapy of GIST.

» Risk factors for TLS in GIST include dehydration, renal
abnormalities, elevated pre-treatment uric acid and/or lactic
dehydrogenase, and large tumour bulk.

» Allopurinol and rasburicase are used for both prevention and
treatment of TLS.

» Even when TLS occurs with initial imatinib therapy, careful
assessment and prophylaxis for TLS may allow reinstitution of
imatinib for recurrent GIST.
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