_qersitesir,
S p

Kocaeli Universitesi Tip Fakultesi
Cocuk Sagligi ve Hastaliklari Anabilim Dall

COCUK ONKOLOJIi BiLiM DALI
28.01.2020
AR. GOR.DR. DUYGU AYDIN
DR. OGR. UYESiI UGUR DEMIRSOY




Tumor Lysis Syndrome
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Practice Gaps

A edge of how to evaluate a pediatric patient with a
Inanc y, general pediatricians must maintain a high level of
lysis syndrome for initial management and timely

' is syndrome is largely preventable, and certainly

ith prompt diagnosis and appropriate intervention.
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GIRIS

e Tumor lizis sendromu (TLS) timor hicrelerinin kendiliginden
veya kemoterapi sonrasi hizli yikimi ve hicre iceriginin
dolasimda artmasiyla olusan bir onkolojik acildir.

e Kanda urik asit artisi, hiperkalemi, hiperfosfatemi ve
hipokalsemiye sebep olabilir.

* Bu metabolik bozukluklar ise akut bobrek hasari, kardiyak
aritmi, nobetler hatta 6lime yol acabilir.

e TLS 6zellikle akut I6semi ve non-Hodgkin lenfoma tanili
cocuklarda en sik gorulen onkolojik acildir; ve genellikle
onlenebilir.



TANIM

Ik olarak 1993'te
Hande ve Garrow
tarafindan ortaya
atilan, 2004'te Kahire
ve Piskopos tarafindan
degistirilen, 2011'de
Howard ve arkadaslari
tarafindan yeniden
dizenlenen Pediatride
TLS icin yaygin olarak
kabul edilen
tanimlama hem
laboratuvar hem klinik
bulgulari icerir.

TABLE 1. Definitions of Laboratory and
Clinical TLS

Laboratory TLS (=22)

Uric acid > the ULN range for age

Potassium =6.0 mEg/L (=6.0 mmol/L)

Phosphorus 26.5 mg/dL (=2.1 mmol/L)

Calcium (corrected) <7.0 mg/dL (£1.75 mmol/L)

Clinical TLS (=1)

Serum creatinine =1.5x the ULN for age

Cardiac arrhythmia or sudden death

Seizure

Neuromuscular instability

TLS=tumor lysis syndrome, ULN=upper limit of normal.




* Laboratuvar (TLS) bulgusu ; kanda Urik asit artisi,
hiperkalemi, hiperfosfatemi ve hipokalsemiden 2 veya daha
fazlasinin olmasiile tanimlanir.

* Bu anormallikler ayni 24 saatlik sirede ve kemoterapinin
baslamasindan 6nceki veya kemoterapi sirasindaki 3 -7 giin
icinde mevcut olmalidir.

* Klinik TLS, laboratuvar bulgularina ek olarak artmis kreatinin
seviyesi, nobetler, kalp ritmi bozuklugu veya 6limden birinin
mevcut olmasidir.



PATOFIZYOLOJI

* Hlcre yikimi oldugunda potasyum, fosfor ve nukleik asitlerin
kanda seviyelerinin artmasi en buyuk problemdir.

* Hiperkalemi; aritmi ve ani dltimlere yol acabilir.

* Hiperfosfatemi; kalsiyumfosfat tuzlarinin olusmasi ve cesitli
organlarda kristalize olmasi nedeniyle hasar olusturabilir: en
sik bobrekte cokerek akut bobrek hasari yapar.

* Hipokalsemi; tetani, nobetler, aritmilere yol acabilir.

* Hiperurisemi ise purin yikiminin sonucu olarak ortaya cikar.
urik asit atiimi ise GFR hizi ve idrar pH’ina baglidir. Eger
kandaki seviyesi cok yukselirse urik asit taslarina ve akut
bobrek hasarina yol acabilir.



TLS RiSK DEGERLENDIRMESI

* TLS en sik tumor yuka fazla olan ve tiumor hicresinin
bolinme hizinin ylksek oldugu durumlarda goruldr.

e Cocukluk caginda bu timorler genellikle akut
lenfoblastik I6semi (ALL), Burkitt lenfoma ve yaygin
buyuk B hicreli lenfomadir.

* Bunun haricinde yavas blyuyen timaorler de eger uriner
sistemde tikaniklik yapiyorsa TLS’e yol acabilir.
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Figure 2. Tumor lysis syndrome risk assessment for pediatric solid tumors and acute leukemias. Solid tumors are generally low-risk disease (LRD),
unless the tumor is bulky and sensitive to chemotherapy, such as neuroblastoma or germ cell tumors, and are then considered intermediate-risk
disease (IRD). Classification of acute myeloid leukemia and acute lymphoblastic leukemia depends on white blocd cell (WBC) counts and lactate
dehydrogenase (LDH) levels. Burkitt leukemia is always classified as a high-risk disease (HRD). All WBC counts are reported in conventional
measurement units. Conversion to SI units: 25,000/l (25x 10%/L); 100,000/l (100x10%/L). CML=chronic myelogenous leukemia, ULN=upper
limit of normal. (Adapted with permission from 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;149(4):578-586.)

**Solid tumors are generally low-risk disease (LRD)
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Figure 3. Tumor lysis syndrome risk assessment for pediatric lymphomas. Hodgkin lymphoma is always characterized as low-risk disease (LRD),
whereas classification of Burkitt lymphama, lymphoblastic lymphoma, diffuse large B-cell lymphoma, and anaplastic large cell lymphoma depends
on disease stage and lactate dehydrogenase (LDH) levels. HRD=high-risk disease, IRD=intermediate-risk disease, ULN=upper limit of normal.
(Adapted with permission from 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;149(4):578-586.)



TLSYONETIMI

* TLS yonetimi suphe, yuksek risk gruplarini belirleme ve agresif bir
profilaksi kullanmaya dayanir.

* TLS acisindan orta risk §rubunda olan tim c¢ocuk hastalarda idrar
cikisinin 3-5 cc/kg/sa olmasi hedeflenerek glinliik 2000-3000
cc/m2sivi verilmelidir.

e Idrar cikisini artirmak acisindan hidrasyon tercih edilse de
ditretikler de kullanilabilir.

* Eger oliguri gelisir; hidrasyon ve dilreitige ragmen sebat ederse
mutlaka nefrolojiden gorus alinmahdir.

* Yakin izlem yapilmalidir (laboratuvar, klinik).

* Yiiksek risk grubundaki hastalardan 4-8 saatte bir, orta risk
grubundaki hastalardan 8-12 saatte bir biyokimya, dlisik risk
rubundaki hastalarda ise gtinde bir veya iki kez tetkikleri
elektrolit, kreatinin, Urik asit,...) bakilmalidir.



* Genellikle TLS en sik kemoterapinin 3.gintnde goralur fakat
kemoterapi bittikten sonra da 7 giine kadar gorulebilir.

 Urik asit seviyesi kanda orta derecede yiksek olan
hastalarda yeni urik asit olusumunu engellemek amaciyla
allopurinol kullanilabilir (100 mE/mz/doz 8 saatte bir veya
10 mg/kg/giin 8 saatte bir ; maksimum doz: 800 mg/giin).

e Kanda Urik asit seviyesi cok yuksek olan hastalarda ise
allopurinol kullanmak faydali degildir. Clinku allopurinol var
olan Urik asit seviyesini direkt olarak dustirmez; yeni urik asit
olusumu engeller.

. Bununcyerine rasbirukaz kullanilabilir (0.1-0.2 mg/kg tek
dozda damar yoluyla).

* Rasbirukaz suda ¢ozunebilir olmayan urik asiti cozunebilir bir
forma dénUftUren bir rekombinant Grat oksidazdir ve Urik
asidin bu yolla atilimini saglar.
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Figure 1. Nucleic acid breakdown and mechanisms of action of
allopurinol and rasburicase. On cell lysis, DNA is released from the
nucleus and enzymatically degraded eventually into xanthine and uric
acid, which is insoluble. Xanthine oxidase converts hypoxanthine to
xanthine, and xanthine to uric acid. Allopurinol is a purine analogue and
an inhibitor of xanthine oxidase. This medication prevents new uric acid
from being formed; excesses of hypoxanthine and guanine do not
contribute to renal calculi. Rasburicase enzymatically converts insoluble
uric acid into an inactive and water-soluble metabolite, allantoin,
which is readily excreted in the urine. This medication reduces
serum uric acid levels.

Rasbirukaz endikasyonlari
cok degiskendir fakat en
cok su durumlarda
kullanihr:

v'Urik asit seviyesi >8
mg/dl

v'Hizli yikselen urik
asit seviyesi (bazaline
gore %25 artis)
v'Allopurinol ve yiiksek
hidrasyona ragmen iyi
cevap alinamayan Urik
asit yuksekliklerinde

Ek olarak, rasburikaz,
glikoz-6-fosfat
dehidrojenazeksikligi
olan hastalarda
methemoglobinemiye
neden olabilir.



* Hiperkalemiyi
onlemek adina
hidrasyon sivisina
potayum
eklenmemelidir.

Bazi ilaclar
potasyumun tubuler
sekresyonunu azaltrr,
bazilari hicre disina
K cikmasina
nedenolur. Bu
nedenle hastanin
kullandigi ilag
listesini de iyi
incelemek gerekir.

TABLE 2. List of Drugs That Can Contribute to

Hyperkalemia

Drugs that induce extracellular potassium movement

—Digoxin

—pB blockers

—Mannitol

—Verapamil

Drugs that reduce aldosterone activity

—ACE inhibitors

—Angiotensin Il receptor blockers

—Direct renin inhibitors

—NSAIDs

—Calcineurin inhibitors

—Aldosterone antagonists

—Potassium-sparing diuretics

—Trimethoprim, pentamidine

Potassium-containing interventions

—Penidillin G

—Stored blood products



* Hiperfosfatemi, yuksek hidrasyon ve fosfat baglayici
ajanlarla (kalsiyum asetat gibi) genellikle kontrole
alinsa da bazi dusitrilemeyen fosfor
yuksekliklerinde furosemid endikedir (filtrasyonu
artirmak amaciyla).

* Hipokalsemi semptomu yoksa hipokalsemisi olan
hastada hemen kalsiyum replasmani verilmemelidir.
Cunku yuksek fosfor seviyeleri nedeniyle kalsiyum
fosfat cokerek akut bobrek hasarina yol acabilir.

* Genellikle serum fosfor ve Urik asit seviyeleri
normale geldiginde kalsiyum da normal seviyeye
gelir.



e Kalsiyum urat kristallerinin ¢cékmesini azaltmak
amaciyla idrar pH’sini 6.5-7.5 arasinda tutmak icin
idrar alkalizasyonu yapmak yaygin bir dneriydi.

* Fakat artik idrari alkalize etmek 6nerilmiyor.
Kalsiyum fosfat da ksantin ve hipksantin gibi alkalize
idrarda iyi cozinmez; kristal olusumu kolaylastr.



SONUC

e TLS, cocukluk cagi malignitelerinde hayati tehdit eden en
yaygin gorulen acildir.

* SUphe oldugunda klinik veya laboratuvar bulgularini
beklemeden mudahale etmek gerekir.

e Malignite tanisini yeni almis hastalarda, ytuksek timor yuku
olan ve hizli bélinme gdsteren timorlerde TLS akla
gelmelidir.

* Hidrasyon, yakin laboratuvar ve klinik izlem 6nemlidir.



TESEKKURLER
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Summary

® On the basis of strong clinical evidence, tumor lysis syndrome (TLS)
is the most common life-threatening emergency in childhood
malignancies that occurs when cancer cells break down, either
spontaneously or after initiation of cytotoxic chemotherapy, and
release their intracellular contents into the bloodstream. (2)(3)(4)(5)(7)

® The intracellular release of uric acid, potassium, and phosphorous,
which, under normal physiologic conditions are excreted in
the urine, can lead to hyperuricemia, hyperkalemia,
hyperphosphatemia, and hypocalcemia. Based on strong clinic
evidence, these metabolic derangements increase the risk of
severe complications, including acute kidney injury, cardiac
arrhythmias, seizures, and even death. (2)(3)(4)(5)(7)

e TLS most commonly occurs in rapidly dividing hematologic
malignancies that have both a high tumor proliferation rateand a
large tumor burden at presentation. This most commonly occurs
with acute lymphoblastic leukemia, Burkitt leukemia/lymphoma,
and diffuse large B-cell lymphoma. (4)(5). Burkitt lymphoma/
leukemia is well-known to have a very high tumor proliferation
rate and can outgrow its own metabolic capacity, resulting in
spontaneous and severe tumor lysis at presentation.

® On the basis of strong evidence, TLS management centers on
maintaining a high index of suspicion, identifying patients at higher
risk for TLS, and employing an aggressive prophylactic strategy to
prevent the laboratory and clinical manifestations of TLS. (2)(7)

* Based on expert opinion, any pediatric patient who presents with

concerns for a new malignancy should undergo up-front
measurement of serum uric acid, lactate dehydrogenase,
potassium, phosphorus, and calcium levels, as well as serum
creatinine levels, along with consideration of aggressive volume
repletion and/or expansion to optimized renal function. (2)(3)(4)(5)

Based on strong evidence, all pediatric patients at intermediate or
high risk for TLS should continue to receive intravenous hydration to
optimize kidney function and minimize acidosis. (7) This is often
achieved with hyperhydration (without potassium) to maintain a
urine output of 3 to 5 mL/kg per hour. Close monitoring for fluid
overload and third spacing is important. Close monitoring of
laboratory TLS is also a key strategy through serial measurements of
serum uric acid, potassium, phosphorus, calcium, and creatinine
levels. Prophylaxis (with allopurinol) and treatment of hyperuricemia
are aimed at maintaining normal serum levels of uric acid.

Based on strong evidence, patients who develop signs or symptoms
of TLS require prompt interventions relying on a multidisciplinary
approach with the support of pediatric nephrologists and intensive
care physicians to rapidly treat any TLS-induced metabolic
derangements and maximize outcomes. (2)(3)(4)(5)(7)

References for this article are at http://pedsinreview.aappub-

lications.org/content /41/1/20.



http://www.bialaczka.org/wp-
content/uploads/2016/10/ALLIC BFM 2009.pdf



http://www.bialaczka.org/wp-content/uploads/2016/10/ALLIC_BFM_2009.pdf
http://www.bialaczka.org/wp-content/uploads/2016/10/ALLIC_BFM_2009.pdf
http://www.bialaczka.org/wp-content/uploads/2016/10/ALLIC_BFM_2009.pdf

Historically, urine alkalization to achieve urine pH levels
of 6.5 to 7.5 was commonly recommended to minimize the
formation of calcium urate crystals. Urine alkalization is no
longer universally recommended and is even discouraged.
Calcium phosphate, as well as xanthine and hypoxanthine
(intermediate metabolites of purine degradation increased
when allopurinol is administered), are poorly soluble in
alkalinized urine and may more readily crystallize in a basic

environment. (10)



