TLS Risk
Assessment Tool
Evaluate your patients’ risk for tumor lysis syndrome (TLS)
to help guide management decisions.
TLS is a life-threatening oncologic emergency that occurs rapidly but may be
preventable. Risk for developing TLS varies considerably based on tumor type and
disease-, patient-, and treatment-specific factors.1
This tool is only representative of a single publication; full TLS risk assessment
should incorporate clinician judgment and consultation of clinical guidelines,
product prescribing information, or other appropriate literature.

INTRODUCTION

Using t he TLS

R i s k A s s e s s m e n t To o l
This TLS Risk Assessment Tool is based on the findings of an
international consensus panel of experts in pediatric and
adult oncology, TLS pathophysiology, and TLS management.1
The panel conducted a review of literature published from
1966 to 2009 regarding the incidence and treatment of TLS.
Recommendations were agreed upon using both evidence-based
literature and expert opinion-based approaches.1

CHRONIC
LEUKEMIAS

research paper
research paper

Mitchell S. Cairo,1* Bertrand Coiffier,2
Alfred Reiter3 and Anas Younes4 on

Summary
Tumour lysis syndrome (TLS) is a life-threatening oncological emergency

1
2
behalf of
TLS Expert
Panel
Mitchell
S.the
Cairo,
* Bertrand
Coiffier,
Summary
1
characterized
by metabolic abnormalities including hyperuricaemia,
Departments of3 Pediatrics, Medicine and
4
Alfred
Reiter
and
AnasMorgan
Younes
Pathology,
Columbia
University,
Stanley onhyperphosphataemia, hyperkalaemia and hypocalcaemia. These metabolic
Tumour
lysis
is toxicities
a life-threatening
oncological emergency
complications
predispose
the syndrome
cancer patient(TLS)
to clinical
including
Children’s
Hospital,
NY-Presbyterian,
NY,
USA,
behalf of the TLS Expert Panel
2
Department of Haematology, Hospices Civils de
cardiac arrhythmias,
seizures, neurological
complicationsincluding
characterized
by metabolic
abnormalities
Departments
of Pediatrics, Medicine and renal insufficiency,

1

Lyon and University Claude Bernard, Lyon,

and potentially sudden death. With the increased availability of newer

hyperphosphataemia, hyperkalaemia and hypocalcaemia.
Pathology,
Columbia
University,
University
Hospital,Morgan
Division Stanley
France, 3Children’s
therapeutic targeted agents, such as rasburicase (recombinant urate oxidase),

hyperuricaemia,
These metabolic

of Paediatric
Haematology
and Oncology, Justuspredispose
the classification
cancer patient
Children’s
Hospital,
NY-Presbyterian,
NY, USA,
there are complications
no published guidelines
on the risk
of TLS to
forclinical toxicities including
Liebig University, Giessen, Germany, and 4The
2
individual
patientsinsufficiency,
at risk of developing
this arrhythmias,
syndrome. We convened
an neurological complications
Department of Haematology, Hospices Civils
de
renal
cardiac
seizures,

ACUTE LEUKEMIAS

Recommendations
for the evaluation of risk and prophylaxis
Recommendations for the evaluation of risk and prophylaxis
ofoftumour
lysis
syndrome
tumour lysis
syndrome
(TLS) in(TLS)
adults in
andadults
childrenand
with children with
malignant diseases:
an expert
TLS panel
consensus
malignant
diseases:
an expert
TLS
panel consensus

University of Texas M.D. Anderson Cancer

expert consensus panel to develop guidelines for a medical
LyonCenter,
and Houston,
University
Claude Bernard, Lyon,international
andTLSpotentially
sudden death. With the increased availability of newer
TX, USA
decision tree to assign low, intermediate and high risk to patients with
France, 3Children’s University Hospital, Division
agents,
suchbiological
as rasburicase
urate oxidase),
cancer at therapeutic
risk for TLS.targeted
Risk factors
included
evidence (recombinant
of

classification of TLS for
individual patients at risk of developing this syndrome. We convened an
TLS expert
consensus
to develop
guidelines for a medical
experts ininternational
TLS pathophysiology
and experts
in TLS panel
prophylaxis
and
Professor, Pediatrics, Medicine & Pathology,
Center,
Houston, TX, USA
management,
developed
a final
and high
riskhigh risk to patients with
Morgan Stanley Children’s Hospital, New York
decision
tree
to model
assignof low,
low,intermediate
intermediate
and
TLS classification and associated TLS prophylaxis recommendations.
Presbyterian, Columbia University, New York,
cancer
at
risk
for
TLS.
Risk
factors
included
biological evidence of
NY, USA. E-mail: mc1310@columbia.edu
Received
18 November 2009; accepted forKeywords: tumour lysis syndrome, risk, malignancy, prophylaxis.
*All authors contributed equally to this
laboratory TLS (LTLS), proliferation, bulk and stage of malignant tumour
publication
manuscript.28 January 2010
and renal impairment and/or involvement at the time of TLS diagnosis. An
Correspondence: Mitchell S. Cairo, MD, Chief,
international TLS consensus expert panel of paediatric and adult oncologists,
Division Blood and Marrow Transplantation,
experts in TLS pathophysiology and experts in TLS prophylaxis and
Professor, Pediatrics, Medicine & Pathology,
arrhythmias,
seizures andaeven
death.
TLS symptoms
It is essential to identify patients at risk of tumour management,
lysis
developed
final
model
of low,canintermediate and high risk
Morgan
Stanley Children’s Hospital, New York
occur spontaneously or within 12–72 h after initiation of
syndrome (TLS) because this life-threatening condition may
TLS classification
and associated TLS prophylaxis recommendations.
Presbyterian,
Columbia
York,
cytoreductive chemotherapy and require prompt recognition
occur rapidly
and is University,
preventable. New
However,
standardized
Division of
Blood
and Marrow
Transplantation,
University
Texas
M.D. Anderson
Cancer international TLS consensus expert panel of paediatric and adult oncologists,

To use the TLS Risk Assessment Tool, begin by
clicking the relevant tabKeywords:
to determine
your
tumour lysis syndrome,
risk, malignancy, prophylaxis.
patient’s disease risk.
followed by aggressive management. Complications resulting
from TLS, can compromise the efficacy or further adminisThe new, comprehensive TLS risk classification system
tration of chemotherapy (Levine, 2002; Yim et al, 2003; Hsu
reported here for adults and children accounts for all
manuscript.
et al, 2004) and have an impact on morbidity and mortality.
malignancies and known risk factors, integrating them into a
They are also associated with longer and more costly hospital
simple and easy to use clinical tool that provides a basis for
stays (Annemans et al, 2003; Candrilli et al, 2008).
recent TLS management guidelines as well as future TLS
TLS is most frequently associated with non-Hodgkin
studies.
lymphoma (NHL), particularly Burkitt lymphoma/leukaemia,
TLS is a group of metabolic abnormalities that result from
as well as other haematological malignancies, such as acute
the rapid release of intracellular metabolites such as nucleic
myeloid
leukaemia arrhythmias,
(AML) and acute lymphoblastic
leukaemia
proteins,tophosphorus
potassium
from of
lysedtumour
seizures and
even
It isacids,
essential
identify and
patients
at risk
lysis
(ALL), after initiation of cytotoxic treatment (Annemans et al,
malignant cells. This process can potentially cause hyperurioccur
spontaneously
or &within
syndrome
(TLS) because
this life-threatening
condition
2003;may
Akoz et al, 2007;
Coiffier
et al, 2008; Hochberg
Cairo,
caemia, hyperkalaemia,
hyperphosphataemia,
with or without
2008;
Konuma
et
al,
2008;
Chen
&
Chuang,
2009;
Choi
et
al,
hypocalcaemia
and
uraemia
that
can
lead
to
renal
failure,
cytoreductive chemotherapy and
occur rapidly and is preventable. However, standardized
for assessing
risk have been lacking until now.
NY, procedures
USA. E-mail:
mc1310@columbia.edu

*All authors contributed equally to this

First published online 16 March 2010
doi:10.1111/j.1365-2141.2010.08143.x

ª 2010 Blackwell Publishing Ltd, British Journal of Haematology, 149, 578–586

DLBCL/
OTHER NHLS

death. TLS symptoms can
12–72 h after initiation of
require prompt recognition
followed by aggressive management. Complications resulting
procedures
foronline
assessing
risk have been lacking until now.
First published
16 March 2010
ª 2010 Blackwell
Publishing Ltd, British
Haematology,
149, 578–586
fromJournal
TLS,of can
compromise
the efficacy or further adminisThedoi:10.1111/j.1365-2141.2010.08143.x
new, comprehensive TLS risk classification
system
tration of chemotherapy (Levine, 2002; Yim et al, 2003; Hsu
reported here for adults and children accounts for all
et al, 2004) and have an impact on morbidity and mortality.
malignancies and known risk factors, integrating them into a
They are also associated with longer and more costly hospital
simple and easy to use clinical tool that provides a basis for
stays (Annemans et al, 2003; Candrilli et al, 2008).
recent TLS management guidelines as well as future TLS
TLS is most frequently associated with non-Hodgkin
studies.
lymphoma (NHL), particularly Burkitt lymphoma/leukaemia,
TLS is a group of metabolic abnormalities that result from
Reference: 1. Cairo MS, Coiffier
B, Reiter
A, Younes
A;such
onasbehalf
Expert
Panel.
Br J
well TLS
as other
haematological
malignancies,
such as acute
the rapid release
of intracellular
metabolites
nucleic ofasthe
Haematol. 2010;149(4):578-586.
myeloid leukaemia (AML) and acute lymphoblastic leukaemia
acids, proteins, phosphorus and potassium from lysed
(ALL), after initiation of cytotoxic treatment (Annemans et al,
malignant cells. This process can potentially cause hyperuri2003; Akoz et al, 2007; Coiffier et al, 2008; Hochberg & Cairo,
caemia, hyperkalaemia, hyperphosphataemia, with or without
2008; Konuma et al, 2008; Chen & Chuang, 2009; Choi et al,
hypocalcaemia and uraemia that can lead to renal failure,

BURKITT LYMPHOMA

Received 18 November 2009; accepted for
of Paediatric
Haematology and Oncology, Justuslaboratorythere
TLS (LTLS),
proliferation,
bulk and
stage of malignant
are no
published
guidelines
on thetumour
risk
publication 28 January 2010
and renal impairment and/or involvement at the time of TLS diagnosis. An
Liebig
University, Mitchell
Giessen,
Germany,
and 4The
Correspondence:
S. Cairo,
MD, Chief,
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In the diagram below, see the disease risk for each relevant
patient characteristic.

IRD

Take the disease risk from the diagram above
and go to Step Two on the right.

Renal dysfunction/
involvement

Normal renal function
AND
UA, PO43-,K+ all WNL
Renal dysfunction/involvement
OR
UA or PO43- or K+ >ULN

Low risk
Intermediate
risk

Intermediate
risk

High risk

Patients with intermediate-risk disease (IRD) are at high risk for TLS when renal
dysfunction and/or renal involvement is present or uric acid, phosphate, or
potassium levels are elevated.1

LRD

HRD

Therapy using only
alkylating agents

RESPONSES FROM STEP ONE

Treatment with
targeted
and/or biologic
therapies

Normal renal
function

Patients with low-risk disease (LRD) are at intermediate risk for TLS when renal
dysfunction and/or renal involvement is present.1

LRD

IRD

Chronic myeloid
leukemia1
Chronic lymphocytic
leukemia1

After you have determined your patient’s disease risk from Step One,
choose the appropriate flow chart below to evaluate their overall risk
for developing TLS.1*

LRD

Please note that these do not represent all potential risk factors for
the development of TLS.

T W O

Renal dysfunction/involvement
OR
UA or PO43- or K+ >ULN

High risk

Antihyperuricemic prophylaxis is recommended
for patients at high or intermediate risk for TLS.1
HRD=high-risk disease; UA=uric acid; ULN=upper limit of normal; WNL=within normal limits.

IRD=intermediate-risk disease; LRD=low-risk disease.

*Always use your best clinical judgment when assessing individual
patient scenarios.

Acute Leukemias
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In the diagram below, see the disease risk for each relevant
patient characteristic.
Please note that these do not represent all potential risk factors for
the development of TLS.

IRD

WBC <25 x 109/L
LDH <2x ULN

LRD

WBC ≥100 x 109/L

HRD

WBC <100 x 109/L
LDH ≥2x ULN
WBC <100 x 109/L
LDH <2x ULN

HRD

Renal dysfunction/
involvement

Normal renal function
AND
UA, PO43-,K+ all WNL
Renal dysfunction/involvement
OR
UA or PO43- or K+ >ULN

Low risk
Intermediate
risk

Intermediate
risk

High risk

Patients with intermediate-risk disease (IRD) are at high risk for TLS when renal
dysfunction and/or renal involvement is present or uric acid, phosphate, or
potassium levels are elevated.1

IRD

Take the disease risk from the diagram above
and go to Step Two on the right.

Normal renal
function

Patients with low-risk disease (LRD) are at intermediate risk for TLS when renal
dysfunction and/or renal involvement is present.1

IRD

WBC <25 x 109/L
LDH ≥2x ULN

IRD

HRD

Acute myeloid
leukemia1
Acute lymphoblastic
leukemia1

WBC ≥25 x 109/L
and <100 x 109/L

LRD

HRD

WBC ≥100 x 10 /L
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After you have determined your patient’s disease risk from Step One,
choose the appropriate flow chart below to evaluate their overall risk
for developing TLS.1*

RESPONSES FROM STEP ONE

S T E P

Renal dysfunction/involvement
OR
UA or PO43- or K+ >ULN

High risk

Antihyperuricemic prophylaxis is recommended
for patients at high or intermediate risk for TLS.1
HRD=high-risk disease; UA=uric acid; ULN=upper limit of normal; WNL=within normal limits.

HRD=high-risk disease; IRD=intermediate-risk disease; LDH=lactate dehydrogenase; LRD=low-risk
disease; ULN=upper limit of normal; WBC=white blood cell.

*Always use your best clinical judgment when assessing individual
patient scenarios.

Burkitt Lymphoma
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In the diagram below, see the disease risk for each relevant
patient characteristic.

After you have determined your patient’s disease risk from Step One,
choose the appropriate flow chart below to evaluate their overall risk
for developing TLS.1*

LRD
LDH <2x ULN

IRD

Normal renal
function
Renal dysfunction/
involvement

Low risk
Intermediate
risk

HRD

Take the disease risk from the diagram above
and go to Step Two on the right.

Normal renal function
AND
UA, PO43-,K+ all WNL
Renal dysfunction/involvement
OR
UA or PO43- or K+ >ULN

Intermediate
risk

High risk

Patients with intermediate-risk disease (IRD) are at high risk for TLS when renal
dysfunction and/or renal involvement is present or uric acid, phosphate, or
potassium levels are elevated.1

HRD

HRD

IRD

LDH ≥2x ULN

RESPONSES FROM STEP ONE

Patients with low-risk disease (LRD) are at intermediate risk for TLS when renal
dysfunction and/or renal involvement is present.1

Late-stage Burkitt
lymphoma1

Early-stage Burkitt
lymphoma1

Please note that these do not represent all potential risk factors for
the development of TLS.

T W O

Renal dysfunction/involvement
OR
UA or PO43- or K+ >ULN

High risk

Antihyperuricemic prophylaxis is recommended
for patients at high or intermediate risk for TLS.1
HRD=high-risk disease; UA=uric acid; ULN=upper limit of normal; WNL=within normal limits.

HRD=high-risk disease; IRD=intermediate-risk disease; LDH=lactate dehydrogenase; ULN=upper
limit of normal.

*Always use your best clinical judgment when assessing individual
patient scenarios.

DLBCL & Other Non-Hodgkin Lymphomas
O N E

S T E P

LRD

LDH WNL

LDH > ULN

Non-bulky
disease

IRD

Bulky
disease

HRD

Renal dysfunction/
involvement

ATL=adult T-cell lymphoma; DLBCL=diffuse large B-cell lymphoma; HRD=high-risk disease;
IRD=intermediate-risk disease; LDH=lactate dehydrogenase; LRD=low-risk disease; MCL=mantle
cell lymphoma; ULN=upper limit of normal; WNL=within normal limits.

Normal renal function
AND
UA, PO43-,K+ all WNL
Renal dysfunction/involvement
OR
UA or PO43- or K+ >ULN

Low risk
Intermediate
risk

Intermediate
risk

High risk

Patients with intermediate-risk disease (IRD) are at high risk for TLS when renal
dysfunction and/or renal involvement is present or uric acid, phosphate, or
potassium levels are elevated.1

HRD

Take the disease risk from the diagram above
and go to Step Two on the right.

*Other NHLs include ATL, peripheral T-cell, transformed, and MCL (blastoid variants).

Normal renal
function

Patients with low-risk disease (LRD) are at intermediate risk for TLS when renal
dysfunction and/or renal involvement is present.1

IRD

DLBCL & other NHLs1*

Please note that these do not represent all potential risk factors for
the development of TLS.

T W O

After you have determined your patient’s disease risk from Step One,
choose the appropriate flow chart below to evaluate their overall risk
for developing TLS.1*

LRD

In the diagram below, see the disease risk for each relevant
patient characteristic.

RESPONSES FROM STEP ONE

S T E P

(ATL, MCL, Peripheral T-cell, Transformed)

Renal dysfunction/involvement
OR
UA or PO43- or K+ >ULN

High risk

Antihyperuricemic prophylaxis is recommended
for patients at high or intermediate risk for TLS.1
HRD=high-risk disease; UA=uric acid; ULN=upper limit of normal; WNL=within normal limits.

*Always use your best clinical judgment when assessing individual
patient scenarios.
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