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Tumor lysis syndrome

Expert: Prof Jelena Lazic, University Children’s Hospital, Belgrade, Serbia

Discussant: Dr Ehab Mahmoud, King Salman North West Armed Forces Hospital, Tabuk, Saudi Arabia

Extract from the e-ESO policy

The website contains presentations aimed at providing new knowledge and competences, and is intended as an informational and educational tool
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These materials remain property of the authors or ESO respectively.

ESO is not responsible for any injury and/or damage to persons or property as a matter of a products liability, negligence or otherwise, or from any use
or operation of any methads, products, instructions or ideas contained in the material published in these presentations. Because of the rapid advances
in medical sciences, we recommend that independent verification of diagnoses and drugs dosages should be made. Furthermore, patients and the
general public visiting the website should always seek professional medical advice.

Finally, please note that ESO does not endorse any opinions expressed in the presentations.
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THE MOST COMMON ONCOLOGICAL EMERGENCY
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TUMOR LYSIS SYNDROME (TLS)

Rapid destruction of malignant cells

Release of intracellular contents

TR

enal failure, cardiac arrhythmias, seizures Death
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Extracellular fluid

URIC ACID AND ELECTROLYTES

Uric acid

Crystal-dependent
mechanism

Intracellular fluid

Na .o 142 mEq/L
Ko 4 mEq/L
Ca.vvviiiiiiii, 5 mEq/L
Mg oo 3 mEq/L
HCO, 28 mEq/L

....... 10 mEq/L
..... 140 mEg/L
. <1 mEq/L
....... 58 mEq/L

......... 2mEq/L

Nucleic
acid

Crystal-independent
mechanism

Acid urine pH favors production
of poorly soluble UA over
soluble urate — 1 precipitation
of intratubular crystals

Vascular smooth muscle release
inflammatory cytokines —
chemotaxis of WBCs

Inhibit proximal tubule cell
proliferation — prolong ARF
duration

Scavenge bioavailable NO —
vasoconstriction
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INCIDENCE

o Not well defined:

« Historical lack of standardized diagnostic criteria
* Variability of:

» Patient populations

* Treatment regimens

o Variety of data:

* Incidence: 4.4 - 53.6%
« Majority: LTLS
* L/MIC: CTLS (15.9%)
* Mortality: 21.4% (children)

« Uncommon in relapsed and chemo-resistant malignancies
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CRITERIA

 Original criteria: 1993, Hande & Garrow

» Classification
« Change of 25% from baseline (ULN / LLN)
« Within 4 days after the initiation of CT

e Distinction of LTLS and CTLS

* 1strevision: 2004, Cairo & Bishop

 LTLS

At least 2 isolated metabolic derangements
« 3 days prior to and up to 7 days after the CT initiation

« Spontaneous vs CT-induced
* Most often seen 48 — 72h after CT initiation
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LABORATORY TLS (LTLS)

Uric acid (UA) > 476 pm (>ng/dl\)\‘\\9})%

Potassium (K) > 6 mmol/L (=6 mEqg/L) T 25%
A \ -
Phosphorus }\P\ d\)\) %&@X}MIL (26.5mg/dL) 1 25%
s <\
Calcium (Ca) <1.75 mmol/L (7 mg/dL) | 25%

Cairo MS, Bishop M. Tumor Lysis Syndrome: new therapeutic strategies and classification . Br J Haematol. 2004;127(1):3-11. .
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CLINICAL TLS (CTLS)

Complication
T T T e O S e
LTLS Absent Present Present Present Present Present
s % )V f )
Creatinine (Cr) < 1.5 x ULN 1.5 x ULN > 1.5-3\\>QULN\M 4 > B-EX\JLN‘ \ >6 x ULN Death
* Oliguria Urine output <05 mI/kg/h for 6h
\ . Symptomatic, Life-threatening
Arrhythmia None Inter b\hél Non urgen medlcal mcomplete_ly cor.1trolled (CHF,_ Death
\ not indicated |nte(ve ion medically; hypotension,
: Controlled with device  syncope, shock)
One, brief, generalized,; AI_tered _ Prp_longed,
: Not _ CONSCIOUSNEss; repetitive (status
Seizures None . Well controlled; _ L Death
applicable Infrequent local motor Poorly controlled,; epilepticus;
. Tetany intractable EPI)

Cairo MS, Bishop M. Tumor Lysis Syndrome: new therapeutic strategies and classification . Br J Haematol. 2004;127(1):3-11. .
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B IN THE CURRENT ERA

2" revision: pending
« 22 metabolic abnormalities can be present simultaneously — tumor unrelated
* Hypocalcemia associated with sepsis

« 25% change from baseline
* Not clinically significant, unless the value is already outside normal — removal proposed

« Hypocalcemia — debate
« Secondary phenomenon to hyperphosphatemia
 Indicator of calcium phosphate binding and precipitation in tissues

1 LDH
« Surrogate biomarker for rapid cell turnover
* Important for TLS risk assessment

- Targeted therapies:
 Rapidly evolving, highly effective
« Tumors previously rarely associated — increasingly described in the literature
- Morbidity and mortality may be higher:
» Lack of recognition
* Inadequate prophylaxis
» Delayed treatment
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incidence: single/combined (%)

Eumu:an

Brentuximab
Obinutuzumab

Rituximab

Alvocidib
Dasatinib
Dinaciclib
Imatinib
Nilotinib
Sorafenib
Sunitinib

CAR-T

Lenalidomide

Thalidomide

Anti-CD 30
Anti-CD 20
Anti-CD 20

CDK inhibitor
Bcr-Abl/Src TKI
CDK inhibitor
Ber-Abl TKI
Ber-Abl TKI
VEGFR TKI
VEGFR TKiI

CD19 targeted

Analog of
Thalidomide

Monoclonal Ab
ALCL
NHL, R/R DLBCL
NHL, PTLD

Kinase inhibitors

AML
Ph+ ALL, CML
ALL, AML
Ph+ ALL, GIST
CML
HCC, RCC
GIST, RCC

Chimeric immunoreceptors

B-cell malignancies

Immunomodulatory agents

NHL

Unknown mechanism HCC
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Al ARN

E"g Burkitt
LBL
Malignancy DLBCL
ALL
Solid tumors: 1 proliferative rates + rapid response to TH

Bulky disease (> 10 cm) / widely metastatic disease

Burden / extent 1 LDH (> 2 x ULN)

of disease
T WBC (> 25 x 10%/L)
Preexisting renal disease (uremia, nephropathy, RF, UT obstruction)
Qliguria, hypovolemia, hypotension

Patient - related Pre-TH hyperuricemia / hyperphosphatemia

Concurrent use of nephrotoxic drugs
Baseline UA > 450 ymol/L (7.5 mg/dL)

Effective / rapid Sensitivity to disease-specific TH (steroids, etoposide)
cytoreductive TH + anesthesia / surgery
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TLS & LEUKEMIAS

ype of malignancy

Leukemia — Burkitt High
Intermediate WBC <100 x 10%/L+ LDH < 2 x ULN
ALL High WBC < 100 x 10%L+ LDH > 2 x ULN
WBC > 100 x 109/L
Low WBC < 25 x 10%/L+ LDH < 2 x ULN
AML WBC < 25 x 10%/L+ LDH > 2 x ULN

Intermediate
WBC =25 —-50 x 10°/L
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(&) &° TLS & LYMPHOMAS

h Type of malignancy

Solid tumor Low (* Exception: GCT and NBL)
CML Low
Intermediate Early stage + LDH < 2 x ULN
Lymphoma — Burkitt type High Early stage + LDH > 2 x ULN
Advanced stage
e Low | Early stage
Intermediate Advanced stage
Intermediate Early stage + LDH < 2 x ULN
LBL High Early stage + LDH > 2 x ULN
Lymphoma —

non Burkitt type Advanced stage

HL, MZL, MALT, CTL Low
Low Early stage

DLBCL, PTL Intermediate Advanced stage + LDH < 2 x ULN

High Advanced stage + LDH > 2 x ULN
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TLS & RENAL FUNCTION

Low risk disease O! No\“\chang\e\ \\ N
Absent Intermediate risk diéease \ UA, P, k— N | No change
UA, P, K> ULN Upstage — high TLS risk
Low risk disease Upstage — intermediate TLS risk

Present A _ _
Interme\d\at\e risk disease Upstage — high TLS risk
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RENAL FAILURE (RF)

Poor prognostic factor
Preclusion of initial CT

Long-term complications
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PROPHYLAXIS ACCORDING TO TLSRISK

Intermediate CTLS

None Hydration Hydration U Hydratld(]\ \ 3 Hydration

Allopurinol/
Rasburicase

Close \morili}qkiﬁg ‘Lab tests on\8¥12h  Cardiac monitoring Cardiac monitoring / ICU
Lab tests on 6-8h Lab tests on 4-6h

Allopurinol Rasburicase Rasburicase

Modified from Howard SC, Jones DP, Pui CH. The Tumor Lysis Syndrome. N Engl J Med 2011, 364:1844.
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b FLUID MANAGEMENT IN TLS

* Isotonic solution:
« 2000 — 3000 ml/m?/d IV (1.2 — 2 x maintenance)
« 200 ml/kg/d in children < 10 kg

* Urine output:
* 80 — 100 ml/m?/h (2 — 4 ml/kg/h)
* 4 — 6 ml/kg/hin children < 10 kg
* Diuretics:

* If necessary, to maintain diuresis
« Usually not needed in pts with normal cardiac and renal function

« Contraindicated in pts with hypovolemia or obstructive uropathy

« Preferable loop diuretics (Furosemide):
 Induce diuresis and may also increase potassium secretion

* 0.5-2mglkg IV

International Expert Panel on TLS 2008
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o8 URINE ALKALINIZATION — TO ALKALINIZE OR NOT?

* |In the past:
« Acetazolamide and/or sodium bicarbonate
« Alkalinization to a urine pH of 6.5 to 7 or even higher

« Recommended to increase uric acid solubility

* Novel findings:
* No data demonstrating efficacy
« Likelihood of uric acid precipitation in the tubules
* Promation of calcium phosphate deposition in kidneys in pts with marked hyperphosphatemia

 Favors calcium binding to albumin, decreasing ionized Ca concentration
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Abnormality

Hyperphosphatemia 2 2.1 mmol/L (6.5 mg/dL)
Moderate Avoid IV / PO phosphate administration

Aluminum hydroxide (50-150 mg/kg/d/on 4-6h
Severe (avoid in pts with renal insufficiency)

Dialysis
Hypocalcemia < 1.75 mmol/L (7 mg/dL) or ionized Ca < 0.8 mmol/L (3.2 mg/dL)
Asymptomatic No TH
ECG

Symptomatic Ca gluconate (30-100 mg/kg 1V)
Ca chloride (10 ml/kg 1V)

Hyperkalemia
Avoid potassium IV and PO
Moderate (asymptomatic) = 6 mmol/L ECG + cardiac monitoring
Sodium polystyrene sulphonate (1 g/kg/PD/on 6h)
Ca gluconate (100-200 mg/kg IV, slowly)
Insulin (0.1 U/kg IV) + D25% (2 ml/kg IV)
Severe (symptomatic) = 7 mmol/L Salbutamol per nebulisation (0,1 mg/kg)
NaHCO3 (1-2 mEg/kg V), not concomitantly with Cal
Dialysis

ELECTROLYTE MANAGEMENT
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PO

Reduce in RF

Reduce if concomitant
Adjust if concomitant

Caution

‘ [ [ ]

. AN Europe
+ 4
AN Recommendation
PN

300 (200-400) mg/m? or 10 mg/kg
Divided in 3 doses, every 8h

ALLOPURINOL

Duration 3-8 days

Max 800 mg/d

Same dose/regime/duration

Reconstitution with 5% Glucose or 0.9% NaCl
Incompatible with 8.4% NaHCO3

Max 600 mg/d

GFR = CL., (ml/min/1.73 m?) Dosage (% per day)
> 20 100

<20 50-66 (1/2-2/3)

<10 10-25-33 (1/5-1/4-1/3)
<3 10-25 q 36-48h

6-MP and/or AZA by 65-75%
Thiazide / loop diuretics, CPM, HD-MTX, CsA, ampicillin, amoxicillin, carbamazepine
Hypersensitive reactions (vasculitis, SJS); HLA-B*58:01 allele in certain Asian populations
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RASBURICASE

e . Baseline UA . (me/ke)
rofile ose (m
HR

>7.5 Based on UA levels
IR 460 <_7.\5\ | \\\s Based on UA levels
LR 460 <75 0.1 Clinical judgement
Clinical trial = 0.05
Administration vV over 30 min
Duration \ \ Average: 2 days (1-7 days)

Contraindicated: G6PD deficiency*, anaphylaxis, hypersensitive and hemolytic reactions

Contraindications (* due to hydrogen peroxide, byproduct of uric acid breakdown)

Caution Ab formation in 10%, methemoglobinemia, teratogenicity (?)

e-Sessions via e-ESO.net | ©2021 The European School of Oncology



By m |
hO |« [§i

PURINE METABOLISM

No effect on pre-existing UA + 3-4 days for normalization

Inhibition via its active metabolite
Adenosine (oxypurinol)

Nucleic acid
breakdown and guanine ) ) o
Xanthme oxidase Xanthine oxidasel End point in humans, excreted
in urine (low solubility)
Purine catabolism Hypoxanthlne Xanthlne —» Uric aC|d
[

More soluble of uric acid, pH ~7.3 ;4

crystallize at high pH i

I Allantoin |

Conversion to water-soluble allantoin,
not constitutively present in humans,
excreted in urine (high solubility)
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b FEBUXOSTAT?

« A xanthine oxidase inhibitor (as Allopurinol)

* Not purine base analog (as Allopurinol)
* Minimal effects on other enzymes involved in purine and pyrimidine metabolism

* Relatively new, a bit more expensive (no generic preparations)
* Not causing hypersensitivity reaction (associated with Allopurinol)

 Clinical trial FLORENCE (Febuxostat for TLS prevention in hematologic malignancies)

* Randomized: Febuxostat vs Allopurinol in adults
» Better control of hyperuricemia, good safety profile, preservation of renal functions

* No lowering of creatinine level
« Greater incidence of liver dysfunction, nausea, joint pain

« Pediatric reports
« 10 mg daily (lowest dose) vs up to 120 mg in adults (dose adjustment?)

* Preliminary results similar as in adults

Kishimoto K, Kobayashi R, Hori D, Sano H, Suzuki D, Kobayashi K. Febuxostat as a Prophylaxis for Tumor Lysis Syndrome
in Children with Hematological Malignancies. Anticancer Res. 2017;37(10):5845-5849.
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== GUIDELINES FOR DIALYSIS USE

* Around 3% of pts
* 1.5% children, 5% AYA and adults
 Reduced — Rasbhuricase!

* Indications:
« Severe oliguria or anuria / Intractable fluid overload
* Persistent hyperphosphatemia / hyperkalemia
« Symptomatic hypocalcemia
« A calcium-phosphate product = 70 mg?/dL?

* HD — efficient in removing UA:

 Clearance = 70 — 100 ml/min
 Decrease UA = 50% with each 6h course
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i &° SINGLE CENTER EXPERIENCE

« January 2015 — January 2020: 167 pts o Risk stratification / Staging:

* Age — average 8.1, median 6.6 years * ALL
- SR-8
* IR-66
- HR -39
- AML
- SR-2
- IRIHR =21
« NHL
e |1
e |I-2
m AlLL ®AML-= NHL Viale . Fermale | :I\I/_:;'j-
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TLS INCIDENCE

« TLS: 20/167 — 11.98% (U-MIC)
« Pakistan (2 studies) — 37.1% and 62.6% (L-MIC)
. Ethiopia — 29.5% (M-MIC)
« Saudi Arabia — 19% (HIC)

W Indlced TLS
m Spontaneous TLS

mLTLS

* Induced TLS:
- Day 1 - 31.3% (5/16), day 2 — 37.4% (6/16), days 3-6 — 31.3% (5/16)

* Average from CT initiation — 2.44+1.55 days
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COURSE OF CTLS

 All pts with CTLS developed ARF — RRT in 40% (all alive)
« Choice of RRT: HD — stable pts, HDF —unstable pts (+ MV)

* No Rasburicase! (MIC)

‘l

ARF M Dialysis Convulsions B Arrhythmias
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BULKY MASSES: BURKITT & T-LBL
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KEY POINTS

\\ > \
- * Awareness + ea
Preve nthn * Precise Tl_ri ’{_ﬂ%ﬂcaﬂon + a@“e prophylaxis

- | gllant Ialgat@and clinical monitoring
Interventlon * Mini X\ of TLS and disease complications

 CTin HR-TLS: MDT and necessary facilities
 Collaboration: clinic + laboratory = predictive algorithms

Investigation

Recommendations - The British Committee for Standards in Haematology (BCSH)
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