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Sindrom lize tumora (SLT) je onkolosSko hitno stanje koje,
ukoliko nije pravovremeno prepoznato i lijeceno,

nosi visok rizik poboljevanja i smrtnosti

Flombaum CD. Metabolic emergencies in the cancer patient.SeminOncol27: 322-334, 2000 p‘. ﬁ.‘ Hrvatsko drustvo za nefrologiju,
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* Metabolicki sindrom koji je rezultat raspada velikog broja tumorskih
stanica

* Oslobadanje intracelularnih iona, proteina i nukleinskih kiselina u
sistemsku cirkulaciju

* Brz razvoj HIPERURICEMIJE, HIPERKALIJEMIJE, HIPERFOSFATEMIJE i
HIPOKALCEMIJE - dovode do viseorganskih posljedica: akutnog ostecenja
bubrega, sr¢anih aritmija, epileptickih napadaja i smrti
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Najcesce 24-72h nakon pocetka lijeCenja kemoterapijom

 Ali i nakon radioterapije hematoloskih malignoma, terapije steroidima,
imunoterapije te spontano (ubrzani metabolizam tumorskih stanica)

» SLT se najcesce javlja kod inicijalne prezentacije, rijede kod povrata bolesti

 Veliki brzorastuci tumori koji dobro reagiraju na lijecenje — akutne leukemije i
non Hodgkinovi limfomi visokog stupnja (Burkittov limfom)

Kod drugih hematoloskih maligniteta (KL, MM) i solidnih tumora
(sekundarizmi u jetri, karcinom dojke, karcinom malih stanica pluca i
neuroblastom IV stupnja)

Mirrakhimov AE, Voore P, Khan M, Ali AM. Tumor lysis syndrome: A clinical review. World J Crit Care Med. 2015 May 4. 4 (2):130-8.

Kalemkerian GP, Darwish B, Varterasian ML. Tumor lysis syndrome in small cell carcinoma and other solid tumors..Am J Med. 1997 Nov. 103(5):363-7
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Patofiziologija
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Iperuricemija
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Hiperkalijemija

Masivno raspadanje tumorskih stanica dovodi do oslobadanja kalija u
ekstracelularnu tekucinu

lzrazenja kod bolesnika s KBB ili AOB
Pocetni simptom najcesce slabost misica

Najraniji laboratorijski pokazatelj razvoja SLT
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Hiperfostatemija

* Maligne hematoloske stanice sadrzavaju do 4 x vise fosfata u usporedbi s
normalnim stanicama

* Oslobadanje fosfata lizom stanica

* Do razvoja hiperfosfatemije dolazi kad se nadmasi bubrezni kapacitet izlucCivanja
fosfata

* Preegzistentna KBB ili AOB povisuje rizik razvoja hiperfosfatemije

e Simptomi: mucnina, povracanje, proljev, letargija
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Hipokalcijemija

Fosfati se vezu za ione kalcija — razvoj hipokacijemije

Neuromuskularni i srcanozilni ucinci: grcevi, hipotenzija, tetanija, aritmije

Soli kalcijevog fosfata odlazu se u mekim tkivima (ukljucujuci i bubrezni intersticij)

Kod prisutnog bubreznog oste¢enja smanjena razina kalcitriola doprinosi
hipokalcijemiji
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Akutno ostecenje bubrega

* Incidencija AOB u SLT 20-45%

* Asimptomaticno ili simptomi uremije

Annemans L, Moeremans K, Lamotte M, Garcia Conde J, van den BergH, Myint H, Pieters R, Uyttebroeck A. Incidence, medical resource uti-lization and costs of

hyperuricemia and tumour lysis syndrome in pa-tients with acute leukemia and non-Hogkin’s lymphoma in fourEuropean countries.Leuk Lymphoma44: 77—-83
2003

Cairo MS, Gerrard M, Sposto R, Auperin A, Pinkerton CR, Michon JWeston C, Perkins SL, Raphael M, McCarthy K, Pa;fE’G F BS6tnternationabsitudys . -

Committee. Results of a randomized internationalstudy of high-risk central nervous system B non-Hodgkin lymphorlﬂy@ ute Id'%ﬁmm&eukemr ¥
children and adolescents.Blood109: 2736-2743, 2007
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Precipitacija uricne kiseline u bubreznim tubulima
Renalna vazokonstrikcija

Poremecena autoregulacija

Smanjen bubrezni protok krvi

Razvoj upale

Odlaganje kristala kalcijevog fosfata u bubreznim tubulima

Uri¢na kiselina brze kristalizira u prisustvu kalcijevog oksalata i obrnuto
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Dijagnosticke dileme

* Razvoj bubreznog ostecenja zbog deplecije volumena uslijed anoreksije,
povracanja, proljeva ili krvarenja ili zbog postrenalnih uzroka (pritisak
tumora smjestenog u zdjelici ili retroperitonealno)

* Bubrezne parenhimalne bolesti — infiltracija tumorom, mijelomski bubreg,
nefrotoksicnost primijenjenog lijeCenja, kontrastna nefropatija, vaskulitis,
krioglobulinemijski glomerulonefritis

 Kombinacija deplecije volumena, hiperuricemije, hiperkalijemije,
hiperfosfatemije i hipokalcijemije govori u prilog SLT
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Faktori rizika

Brzorastuci tumori velike mase koji su osjetljivi na lijeCenje

Velicina tumorske mase > 10 cm u promjeru ili leukociti > 50 000

LDH prije zapocCinjanja lijeCenja dvostruko visi od gornje granice

Ostecena bubrezna funkcija

Hiperuricemija prije pocetka lijecenja (> 446 umol/L) ili hiperfosfatemija

Dehidracija, deplecija volumena ili nedovoljna hidracija tijekom lijecenja
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Uznapredovali Burkittov limfom

ili Burkittov limfom u ranijem
stadiju s povisenim LDH

ALL s brojem L > 100 000/pL ili
manje ako je pocetna razina
LDH dvostuko veca od normale

AML s brojem L > 100 000/uL

Difuzni velikostanicni B limfom
velike tumorske mase s
povisenim LDH

AML s brojem L 25,000—
100,000/uL

ALL s brojem L < 100 000/pL i
LDH povisen manje od
dvostruko

Burkittov limfom u ranijem
stadiju s LDH povisSenim manje
od dvostruko

Difuzni velikostani¢ni B limfom s
dvostruko povisenim LDH koji
nije velike tumorske mase

Cairo MS, Coiffier B, Reiter A, Younes A, TLS Expert Panel. Recommendations for the evaluation of _ .
risk and prophylaxis of tumour lysis syndrome (TLS) in adults and children with malignant diseases: an expert TLS panel consensus. Br J Haematol. 2010 May. 149 (4):578-86

Indolentni limfomi

KLL

KML

AML s brojem L <
25,000/uL i povisenim
LDH manje od
dvostruko

MM

Solidni tumori

dijalizu i transplantaciju
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Laboratorijska i klinicka definicija SLT

Uric acid > 476 micrommol/L 25% increase

Potassium > 6 mmol/L 25% increase L
> 2 = laboratorijski
SLT

Phosphorus > 1.45 mmol/L 25% increase

Calcium <1.75 mmol/L 25% decrease

Cairo-Bishop: Laboratory definition of tumour lysis syndrome.

Clinical Tumor Lysis Syndrome
LTLS and one ormore of the following: 1) creatinine X =1.5ULN (age =12 years of age or age adjusted); 2) cardiac arrhythmia or sudden death; >1 + laboratorijski SLT
| 3)seizure
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Stupnjevi SLT

Table 2. Cairo-Bishop Clinical Tumor Lysis Syndrome Definition and Grading

Grade
Complication 0 1 2 3 4 5
Creatinine*t =15 x ULN 1.5 x ULN > 1.5-3.0 x ULN > 3.0-6.0 x ULN > 6.0 x ULN Death
Cardiac None Intervention not  Nonurgent medical intervention  Symptomatic and incompletely  Life-threatening leg, Death
arrhythmia* indicated Indicated controlled medically or arrhythmia associated
controlled with device (eg, with CHF, hypotension,
defibrillator) syncope, shock)

Seizure* None — One brief, generalized seizure; Seizure in which Seizure of any kind which Death
seizurels) well controlled by consciousness Is altered; are prolonged, repetitive
anticonvulsants or infrequent poorly controlled seizure or difficult to control (eg,
focal motor seizures not disorder; with breakthrough status epilepticus,
interfering with ADL generalized seizures despite intractable epilepsy)

medical intervention

NOTE. Laboratory tumor lysis syndrome and at least one clinical complication.
Abbreviations: ULN, upper limit of normal; CHF, congestive heart failure; ADL, activities of daily living.
*Not directly or probably attributable to therapeutic agent.

TIf no institutional ULN Is specified, age/sex ULN creatinine may be defined as follows: = 1 to < 12 years of age, both male and female, 61.6 pmol/L; = 12 to
< 16 years, both male and female, 88 wmol/L; = 16 years, female 105.6 pmol/L, male 114.4 pmol/L.

Coiffier B, Altman A, Pui C, Cairo MS Guidelines for the Management of Pediatric and Adult Tumor Lysis Syndrome: An Evidence-Based Review. J Clin Oncol 2008;26:2767
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Klinicka slika

Razvoj simptoma i klinickih znakova moze nastati prije zapocCinjanja lijeCenja
ili najcesce 72h po zapocinjanju lijeCenja:

* bol u trbuhu
* Smetnje mokrenja (oligurija, bol, hematurija)

e Simptomi hipokalcijemije — anoreksia, povracanje, napadaji, spazmi,
poremecaj mentalnog statusa, tetanija

* Simptomi hiperkalijemije — slabost i paraliza
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Klinicka slika - nastavak

* Letargija

* Edemi

* Hipervolemija

* Kongestivno zatajivanje srca
* Disritmije

* Sinkopa

* Nagla smrt

* Razvoj AOB snazno utjece na kratkoroCno i dugorocno prezivljenje
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Profilaksa razvoja SLT

* Prije primjene kemoterapije kod hematoloskih malignoma potrebno je
procijeniti rizik razvoja SLT (1B)

* Bolesnici niskog rizika — klini¢ko i laboratorijsko pracenje (volumni status)
te primjena parenteralne hidracije i alopurinola kod najmanjih promjena
(2C)

* Bolesnici srednjeg rizika — terapija alopurinolom uz intenziviranu hidraciju
kroz 7 dana (po zapocinjanju lijeCenja odnosno do kraja razdoblja
povisenog rizika za razvoj SLT) (2C)

Jones GL, Will A, Jackson GH, Webb NJ, Rule S on Behalf of the British Committeefor Standards in Haematology B rvatsio orusteo za nerologi ;
Guidelines for the management of tumour lysis syndrome inadults and children with haematological malignancies onbehalf of t/t&ﬁst/sfﬁomrm@ﬁeet Standards ind

¥ematology British
Hrvatskog lije&nikog zbara X
Journal of Haematology, 2015,169,661-671 R,




Parenteralna hidracija

PoboljSava perfuziju bubrega i GF, inducira obilnu diurezu (smanjuje rizik
precipitacije uricne kiseline i kristala kalcijevog fosfata u tubulima)

Oprez kod oliguricnih bolesnika i bolesnika s KSZ

Uz diuretike ukoliko je potrebno

2-3L/m?, odrzavati diurezu 80-100 ml/m?
Kombinacija 5% otopine glukoze i fiziolosSke otopine

Nastaviti dok ne dode do regresije velicine tumorske mase
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Alopurinol

Kod bolesnika umjerenog rizika

Moguc razvoj ksantinurije (odlaganje kristala ksantina u tubulima)

Interakcija s drugim lijekovima (azatioprin, ciklofosfamid, metotreksat...)
Doza 100 mg/m? svakih 8h (max 800 mg/dan)

Smanijiti dozu za 50% kod razvoja bubreznog oSteéenja (eGFR 10-20 ml/min
ukupna dnevna doza 200 mg/dan, < 10 ml/min100 mg/dnevno)
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Profilaksa razvoja SLT

* Bolesnici visokog rizika — profilaksa rasburikasom uz intenziviranu hidraciju
(1B)

* 0,2 mg/kgi.v. 1x dnevno, poceti dan prije kemoterapije uz duzinu trajanja
terapije 3-7 dana

* Kod bolesnika s visokim rizikom u odsustvu klinickih i laboratorijskih
znakova SLT — prevencija jednom dozom rasburikase od 3 mg (uz strogu
kontrolu nalaza te primjenu dodatne doze ukoliko je potrebno)(2C)

Jones GL, Will A, Jackson GH, Webb NJ, Rule S on Behalf of the British Committeefor Standardsin Haematology P ol S
& @y British Journal of
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* Rasburikasu izbjegavati kod bolesnika s manjkom glukoza 6 fosfat
dehidrogenze (hemoliza) — profilaksa intenziviranom hidracijom i

alopurinolom (2C)

* Kod bolesnika koji uzimaju rasburikasu uzorci krvi se transportiraju na ledu
za odredivanje nivoa urata (lazno nizi rezultati)(1B)

Jones GL, Will A, Jackson GH, Webb NJ, Rule S on Behalf of the British Committeefor Standardsin Haematology n4¢ Hrvateko druct rologi :
Guidelines for the management of tumour lysis syndrome inadults and children with haematological malignancies onbehalf of the Bri(ﬁB%mrﬁ‘g f%ﬁ%ﬂﬁdﬁﬁ:ﬁg -_ &gy British Journal of
rvas 0g lijecni Zhora & t
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Low Risk

Clinical
Judgment
and
monitoring

Evaluation of Patient Risk Factors

/ .

Intermediate
Risk

Hydration plus initial
management with
allopurinol (rasburicase
may be considered in the
initial management of
pediatric patients)

If hyperuricemia
develops, initiate
rasburicase therapy

T~

High Risk

Hydration plus
initial
management
with rasburicase

Coiffier B, Altman A, Pui C, Cairo MS Guidelines for the Management of Pediatric and Adult Tumor Lysis Syndrome: An Evidence-Bdsad Review. J Clin Oncol 2008;26:27
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Febuksostat

Inhibira ksantin oksidazu

Nema prilagodbe doze kod blagog i umjerenog ostecenja bubrezne funkcije

Ucinkovitost jednaka alopurinolu

Nema dovoljno randomiziranih usporednih studija

Oprez kod istodobne primjene s azatioprinom

Preporuca se kod bolesnika koji ne podnose alopurinol, a rasburikaza nije
dostupna
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LijeCenje SLT

Unatoc¢ profilaksi 3-5% bolesnika razvija laboratorijski i/ili klini¢ki SLT
EKG monitoring

Odredivanje elektrolita, bubrezne funkcije i urata svakih 6h
Parenteralna hidracija, diuretska terapija

Rasburikaza 0,2 mg/kg

Nadomjesno bubrezno lijecenje (HD)
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Table 9. Management of Electrolyte Abnormalities®

Abnormality Management Recommendation

Hyperphosphatemia

Moderate, = 2.1 mmol/L Avoid IV phosphate administration
Administration of phosphate binder CaCO3 1-2g ili sevelamer 800-1600 mg uz obrok

Severe Dialysis, CAVH, CVWH, CAVHD, or CVWWHD
Hypocalcemia, = 1.75 mmol/L

Asymptomatic No therapy

Symptomatic Calcium gluconate 50-100 mg/kg IV administered slowly with ECG monitoring
Hyperkalemia

Moderate and asymptomatic, = 6.0 mmaol/L Avoid IV and oral potassium

ECG and cardiac rhythm monitoring
Sodium polystyrene sulphonate 15_3( mg p.o.

Severe (= 7.0 mmol/L} and/or symptomatic Same as above, plus:

Calcium gluconate 100-200 mg/kg by slow IV infusion for life-threatening arrhythmias

Regular insulin (0.1 U/kg IV) + D25 (2 mlL/kg) IV

Sodium bicarbonate (1-2 mEg/kg IV push) can be given to induce influx of potassium
into cells. However, sodium bicarbonate and calcium should not be administered
through the same line.

Dialysis

Renal dysfunction (uremia) Fluid and electrolyte management

Uric acid and phosphate management

Adjust renally excreted drug doses

Dialysis (hemo- or peritoneal)

Hemofiltration (CAVH, CVWWH, CAVHD, or CVVHD)

Abbreviations: IV, intravenous; CAVH, continuous arterial-venous hemodialysis; CVVH, continuous veno-venous hemofiltration; CAVHD, continuous arterial-venous
hemodialysis; CVWHD, continuous veno-venous hemodialysis.

< ‘ rvatsko dry za nefrologiju, 3 AALES, )
Coiffier B, Altman A, Pui C, Cairo MS Guidelines for the Management of Pediatric and Adult Tumor Lysis Syndrome: An Evideﬁfgigasemi&wiﬁéiﬁ?fm@%f5b08 5
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Take home” poruka

SLT je Cesto onkolosko hitno stanje

Rizik razvoja ovisi o vrsti tumora ali i brojnim drugim faktorima

Incidencija AOB je visoka

Primjena parenteralne hidracije je temelj prevencije u svim skupinama rizika

Kod bolesnika visokog rizika treba zapoceti lijeCenje rasburikazom
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