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Metabolic

Emergencies:
Hypercalcemia,
Hyponatremia,
Hypoglycemia,

Chemotherapeutic Tumor Lysis ;
Emergencies: Syndrome C;nr‘:l;:g\:::;:tr
Exmastion of Pericardial Effusion

mc{acl ﬂlﬂ&!r- and Cardiac
'ml.'j “ Tamponade, Superior
Cllm“" s Vena Cava Syndrome
Oncological
Respiratory Emergency Infectious
Emergencies: E
: mergencies:
Mﬂdl;‘-ﬂ" Amrway MNeutropenic Fever
Neurologic Hematologic
qurgtn;:i;m Emergencies:
Malignant pioal Hyper viscosity
Cord C Syndrome
Increased Intracranial Feikiorstons

Pressure, Seimmes



,Wenn Blut zur Getahr wird*
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e zerfallende Blutzellen
« zu wenige Blutzellen

e verwirrte Blutzellen

« verformte Blutzellen
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BLUTBILD

> Erythrozyten #
> Hamoglobin #
> Hamatokrit #

> Th-rombo-zyten i
> Mittleres Thrombozytenvolumen #
> Leukozyten #

ASAT (GOT)
ALAT (GPT)
Gamma - GT
LDH

vV V VYV

— — —

——y — —p

1.7
4.9
18.0

111
10.5
815.27

109
120
83
3143

44-58
13.5-18.0
40.0-52.0

150 - 350
7.0-13.0
4.0-10.0

22 -44
<18
4-16
<240

TIL
gldL
%

G/L
fL
G/L

U/L
U/L
U/L
U/L



Frage ans Auditorium

Welche Veranderung ist fiir den Patienten am problematischsten?

A) erniedrigter Hb

B) erniedrigte Thrombozytenzahl
C) erhohte LDH

D) erhdhte Leukozytenzahl

E) erhohte GGT

MEDIZINISCHE
UNIVERSITAT WIEN




Please download and install the
slido Slido app on all computers you
use 4

Welche Veranderung ist fur
den Patienten am
problematischsten?

(D Start presenting to display the poll results on this slide.
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Hyperleukozytose

Leukozyten >100 G/L

Christoph Réllig, and
2015;125:3246-3252




Frage ans Auditorium

Wann kann eine massive Hyperleukozytose auftreten?

Christoph Rollig, and
2015;125:3246-3252



Please download and install the
slido Slido app on all computers you
use 4

Wann kann eine massive
Hyperleukozytose
auftreten?

(D Start presenting to display the poll results on this slide.



Normal Blood Leukemia

Platelets

Monocyte
Neutrophil

Erythrocyte

Lymphocyte Abnormal Proliferation



Hyperleukozytose

Leukozyten >100 G/L

Leukamien und Lymphome

AML, ALL

Burkitt Lymphom
CLL, CML

« Das Risiko fiir Komplikationen hangt von der Biologie der Leukozytenzellen ab.



Komplikationen bei Hyperleukozytose

Leukostasis DIC



B Hyperleukocytosis, leukostasis, and sludging

Symptoms of hyperleukocytosis are mainly due to leukostasis, a clinicopathologic
syndrome caused by the sludging of circulating leukemic blasts in tissue microvasculature.

LN,

Blasts o~ \ \ |

Neurologic symptoms range
from mild confusion and
somnolence to stupor and
coma.

Pulmonary symptoms § &

ischemia, and renal vein

alveolar infiltrates. thrombosis.

range from exertional

dyspnea to severe y == Vascular symptoms include
respiratory distress. - T disseminated intravascular
Chest radiographs may o coagulation, retinal

be normal or may reveal ¥ hemorrhage, myocardial
varying degrees of 4 Infarction, acute limb
diffuse interstitial or 4 ./

£

CCF
©2004



CLINICAL MANIFESTATIONS
OF LEUKOSTASIS

PULMONARY ! NEUROLOGIC W.CAEDIGVASCULAE
i :
Hypeoxia Focal Deficits Chest Pain
Dyspnea Seizures Myocardial Infarction
Tachypnea Delirium Limb Ischemia
Respiratery Failure Papilledema

SYSTEMIC RENAL se HEMATOLOGIC

Fever ) . )
Fatigue EAcu:: I'{.u;!::y InLury. Bleeding
Generalized Weakness enal Tein Thrombesis Uengsleputty




Management der Leukostase

Multiorganversagen verhindern

Verdiinnung
« Hydratation mit IV-Flissigkeit 2-3L/m2/d

CAVE Erythrozyten-Transfusion

Reduktion der Leukozytenzahl
« Rascher Start Chemotherapie bzw. Cortison

« Leukapharese wenn symptomatisch




Leukapheresis Process

= GKM INDORE




Komplikationen bei Hyperleukozytose

Leukostasis DIC
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Tumorlysesyndrom (TLS)

5
(\'\aj Kalium Xanthinoxidase
— — Phosphat
Therapie Nukleinsduren —p Purine —
Hypoxanthin —
Xanthin —
Harnsaure
Hyperkalidmie Hyperphosphatamie Hyperurikdmie
» Nephrocalzinoss
— Prazipitation

i Filtration: \
120 mibimin {170 Ld)
:.__ |20 mifmin | 170 14 1 K rbiditst

Rideresarption: 996

Il ) +* ‘_|
Herzrhythmusstérungen Krampfe Mierenversagen




Frage ans Auditorium

Bei welcher Tumorentitat tritt das Tumorlysesyndrom am haufigsten auf?

MEDIZINISCHE
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Please download and install the
slido Slido app on all computers you
use

Bei welcher Tumorentitat
tritt das
Tumorlysesyndrom am
haufigsten auf?

L°

(D Start presenting to display the poll results on this slide.



Tumorlysesyndrom - Facts

« Leukdamien und Lymphome

* Inzidenz: 5-6%

« Todesursachen: Blutung, akute Niereninsuffizienz

 15% versterben




Tumorlysesyndrom — Definition (Cairo-Bishop)

Hyperkalemia :
- High Potassium Levels in the Blood
¥ ¥ Excess Uric Acid in the Blood
Hyperphosphatemia :
High Blood Phosphate Levels
Hypocalcemia :
Low Calcium Levels in the Blood

Clinical TLS: laboratory TLS and any of the following fac-
tors without any other obvious explanation:

Creatinine: =1.5-times upper limit of normal
Cardiac arrhythmia
Seizures



Pravention

BasismaRnahmen

« Laborkontrollen (Tumorlyseparameter), Vitalparameter

Hydrierung
- 2-3L/m?/d
« UO > 2ml/kg/h, Furosemid, Bilanz

Alkalisierung des Urins (Urin pH 7,0 - 8,0) mit NaBic

« Risiko der Ausfallung von Harnsaure in renalen Tubuli

Medikamente bei Hyperurikamie
« Rasburicase (Fasturtec) (0,2mg/kg) wiederholt - KI: G6PDH-Mangel

« bei Rasburicase-Gabe Urin nicht alkalisieren (kein NaBic in Infusion)



Therapie des Tumorlysesyndroms

« Start der Therapie der Grunderkrankung trotz TLS (Chemotherapie, Cortison)

 Hyperurikdamie

« Rasburicase wiederholt

« Management der Elektrolytabnormalidaten
« Hyperkaliamie
« Hyperphospatemie

« Hypocalciamie

« Nierenversagen - Nierenersatzverfahren




Nierenersatzverfahren - Dialyse

Protokoll B-NHL 2013

The indication for hemodialysis should follow local standards considering the individual

course of the patient. The following criteria might serve as guidelines:

* potassium > 7 mmol/l or > 6 mmol/l and increasing, in spite of sufficient diuresis

* phosphate > 15 mg/100 ml (5 mmol/l) or product Ca x P > 6.4 mmol/l

» urine excretion: < 50 ml/m?hr in spite of furosemide 10 mg/kg/d IV and fluid input 130-
200 ml/m?/hr

« high-grade or complete urinary tract obstruction on both sides

« pulmonary edema (give oxygen and consider ventilation as immediate measures)

e creatinine > 10x upper normal limit

e uric acid > 10mg/d! (600 pmol/l)

Prognose exzellent, wenn Dialyse friihzeitig begonnen wird



,Wenn Blut zur Gefahr wird*

zu wenige Blutzellen



FEBRILE

NEUTROPENIA

~ CLINICAL SCIENCE ~




FEBRILE NEUTROPENIA

(1017 1D ) oR “ (oovr®D - ~

'>1H;'

ABSOLUTE NEUTROPHIL COUNT (ANC)< 1500 CELLS/uL

SEVERE NEUTROPENIA
ANC < 500 CELLS/uL



Frage ans Auditorium

Welche Therapie ist bei der febrilen Neutropenie rasch zu starten?
« A) Chemotherapie
« B) Cortison

« C) antibiotische Therapie

D) Rasburicase-Gabe

« E) alle der genannten

MEDIZINISCHE
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Please download and install the
slido Slido app on all computers you
use 4

Welche Therapie ist bei der
febrilen Neutropenie rasch
ZU starten?

(D Start presenting to display the poll results on this slide.






Febrile Neutropenie und Sepsis

 Immunsuppression:

* nach Chemotherapiezyklus, Stammzell-Transplantation

- Bakterielle oder fungale Infektion

That Kids
Has No White
Blood Cells!
AND Has a
FEVER!
AWWW!

« Kultur bleibt oft negativ

« klinische Zeichen einer Sepsis




Antibiotics in patients with

ongoing sepsis and septic shock

U 4

v
Ea;ﬁ} Pacognifion
-:_uf s _sis-:

Early and Early and
ade:uate / / | \ = aggressive
source control haemodynamic

l support

Early and appropriate antibiotic therapy



SEPSIS: time is survival
friihzeitiges Erkennen und frithzeitige Therapie
verbessern das OQutcome




,Wenn Blut zur Gefahr wird*

verwirrte Blutzellen



&
(=
=
=
=y
=
s
=g
==




TR Hhi | O S




Frage ans Auditorium

Was ist HLH?

MEDIZINISCHE
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Please download and install the

slido Slido app on all computers you ()
use \° |

Was ist HLH?

(D Start presenting to display the poll results on this slide.



HLH — was ist das?

selten - daran denken!!!!

lebensbedrohliches Hyperinflammationssyndrom

unkontrollierte Immunantwort
« exzessive + unkontrollierte Aktivierung von Makrophagen + Zytokinsturm

- Muliorganversagen

schwierig in der Diagnosestellung
Klinik:

« kritisch krank

« Sepsis-like

Cytokine storm



What does HLH stand for?

hemophagocytic lymphohistiocytosis

| | | | ] | | Il I J
blood cells that eot relating to an excess of
the lymphatic macrophages
system (0 type of white

bilood cel)



HLH: time is survival
friihzeitiges Erkennen und frithzeitige Therapie
verbessern das OQutcome




Frage ans Auditorium

Was konnen Ursachen bzw. auslosende Faktoren fiur HLH sein?

Cytokine storm

MEDIZINISCHE
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Please download and install the
slido Slido app on all computers you
use 4

Was konnen Ursachen bzw.
auslosende Faktoren flr
HLH sein?

(D Start presenting to display the poll results on this slide.



Hemophagocytic lymphohistiocytosis (HLH)

Primary/genetic Familial
(HLH) immunodeficiency
Secondary/ Malignancy
acquired (HLH) infection

autoimmune (MAS)

Macrophage activation syndrome (MAS)
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Genetic/Familial HLH

DISEASE GENE FUNCTION
FHLH-1 UNKNOWN UNKNOWN (9q21.3)
FHLH-2 PRF-1 INDUCTION OF APOPTOSIS
FHLH-3 MUNC13-4 VESICLE PRIMING
FHLH-4 STX11 VESICLE TRANSPORT
FHLH-5 STXBP2 VESICLE TRANSPORT
GS-2 RAB27A VESICLE TRANSPORT
CHS-1 LYST VESICLE TRANSPORT
XLP SH2D1a LYMPHOCYTE SIGNAL TRANSDUCTION




Sekundare HLH

TRIGGERS
# i /
INFECTIONS ; MALIGNANCY/Tx ul RHEUMATOLOGIC SX
oL "ﬁ'
« EBV . Leishmania . B cell lymphoma « Systemic juvenile
- CMv *+ Malaria « T cell ymphoma idiopathic arthritis
- HIv + Histoplasma . Nk cell ymphoma +  Dermatomyositis
« HSV * Brucella . Leukemia »  Systemic sclerosis
« VZV * Anaplasma « Solid tumors »  Antiphospholipid
+ COVID-19 « Hematopoietic Tx syndrome
« MTB Complex «  Kidney, liver Tx « Sjogren's syndrome

Common Less common



Cytotoxicity Defect:
- Familial HLH
- Primary Immunodeficiency

¥ Priming
Fusion .

Cytokine storm \
LA A L) I" v

TargetCell

Fever
Elevated Inflammatory Markers
Hemophagocytosis
Multiorgan Failure
HLH Triggers:
- Infection
| - Malignancy
| - Rheumatologic Disorders
- Immune Modulating Therapies




Haemophagocytic
lymphohistiocytosis (HLH)

What are the symptoms?

WHOLE BODY Respiratory
symptoms
" Berer Cough, shortness
The first, and most common, of Braath

symptom of HLH is raised
temperature or fever

- Low blood cell counts Elevated liver

Anaemia, low platelets, enzymes
low white blood cells Enlarged liver
- Skin rashes and spleen

 Swollen lymph nodes

- Neurological symptoms
Irritability, seizures, or
altered mental status

- Gastrointestinal symptoms
Nausea, vomiting, diarrhoea

These symptoms can occur in both primary
and secondary HLH. Their severity and order
of appearance may vary among individuals
and depending on the underlying causes.



The diagnostic of hemophagocytic lymphohistiocytosis can be established

by fullfilling five of the eight following criteria.

Clinical criteria

Ferritin level > 10.000 mcg/L

Spleen enlargment
Laboratory criteria
Bicytopenia without marrow hypoplasia, including
Hemoglobin<9g/L
Platelet count<100x 10°/mm’
Neutrophil count<1x10"/mm’
Hypertriglyceridemia (>3,0mmol/L, fasting value) and/or hypofibrinemia (<1,5g/L)
Hyperferritinemia (>500pg/L)
Low/absent Natural Killer cell activity

Increased soluble CD-25 levels (>2400IU/mL)
Histological criteria

Hemophagocytosis



TREATMENT

Treatment requires a multidisciplinary team that includes infectious diseases,
hematologist and critical care specialists. High mortality, up to 50%

Infection should be diagnosed rapidly, and empiric antibiotic therapy should be initiated
depending on the suspected organism

Supportive measures and treating the insulting agent are the main goal of therapy. If no
response HLH-94-based therapy with etoposide and dexamethasone is indicated



Pediatr Blood Cancer 2007;48:124-131

REVIEW
HLH-2004: Diagnostic and Therapeutic Guidelines for
Hemophagocytic Lymphohistiocytosis
Jan-Inge Henter, mp, php,'* AnnaCarin Horne, mp," Maurizio Aricé, mp,” R. Maarten Egeler, mp, php,”

Alexandra H. Filipovich, mp,* Shinsaku Imashuku, mp,” Stephan Ladisch, mp,® Ken McClain, mp, pho,”
David Webb, mp,® Jacek Winiarski, mp, pho,” and Gritta Janka, mo, pho'° for the Histiocyte Society



HLH-2004 Protocol

+—— Initial therapy (] Continuation therapy/HSCT >
10mg 5mg 25mg 1.25mg

—_ L0l

wie  VWWVVVVVVV V V. vV vV VvV V V

CSA [ |
IT therapy
(CNS+only) A A A A

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Week



Milde Formen der sekundaren HLH

Hamato-Onkologie

Steroide

Therapie der Grunderkrankung (Infektion, Autoimmunologie)

HLH 2004-Protokoll

Anakinra, IVIG, Rituximab, Tacrolimus

HSCT in refraktdren Fallen

MEDIZINISCHE
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SICKLE CELL DISEASE (SCD):
SYMPTOMS, CAUSES. TYPES,
RISKS & COMPLICATIONS




Sichelzellkrise

Sickle cell anemia

Normal red Sickle cell

blood cell

Stiff and sticky
sickle cells get stuck

oo |
Bl

Cleveland
Clinic
©2024

Mutation R-Hamoglobin-Kette

Erythrozyten in Desoxy-Form

« Verformung, erhdhte Steifigkeit,
vermehrte Lyse

- verminderter Blutfluss, Hypoxie,
GefaRschadigung

- Schadigung der Organe



Dehydratation
Unterkihlung

Hypoxie
Azidose
Infektionen

Hamolytische Anamie
Sichelzellkrise
Organkomplikationen z.B. akutes
Thoraxsyndrom




Sickle Cell Disease
Complications

Central nervous system ; ' Cardiopulmonary
disease disease

Acute, widespread,

e Kidney
chronic pain - disease
Jaundice



Schmerzkrise oder Veno-occlusive Event

Frequent pain episodes.

Pain affects
your child’s
chest, back,
legs and arms
most often.

SICKLE-SHAPED SEVERE PAIN £ SWolling and
Ls OBSTRUCT SMALL VESSELS TISSUE DAMAGE inflammation
% DISRUPT SUPPLY of 0 , of their joints.

Painful
swelling of
their hands

and feet.

PATIENTS should be MONITORED for COMPLICATIONS




Therapie der Schmerzkrise

« IV-Flussigkeitszufuhr

« eventuell Bluttransfusion

« inadaquates Schmerzmanagement

« - Exazerbation anderer
Komplikationen

v.a. Akutes Thoraxsyndrom




Akutes Thoraxsydnrom

CJ

E;gz;ziz:;e etrocye Scking Mot sscuar
pulmonary circulation

Syndrome

5., R Acute Chest
: \\

,/Ischemia, endothelial

injury, breakdown of
the endothelial and
epithelial layers

Progressive
inflammation and
acute lung injury

Ischemic endothelial injury
Gap formation



Therapie des akuten Thoraxsyndroms

« Sauerstoffgabe (bzw. Intubation)
* Hypoxie beseitigen

« IV-Fliissigkeitsgabe
« Viskositat reduzieren

« EK-Transfusion
« Sauerstoffversorgung verbessern

« Antibiotika

« Therapie der Infektion (Trigger)

« Bronchodilatator, orale Steroide

« Austauschtransfusion

« Sauerstoffversorgung verbessern
« HbS auf <30% reduzieren



Akute Milzsequestration

« NOTFALL!" -lebensbedrohlich!!

erhalb von 30 Minuten méglich!!!

- mogliche Symptome

« Dyspnoe, Lethargie
« linksseitiger Bauchschmerz, Erbrechen

« moderate Thrombopenie



time is survival
friihzeitiges Erkennen und frithzeitige Therapie
verbessern das Outcome




Therapie der akuten Milzsequestration

« Rasche Bluttransfusion
« das zirkulierende intravaskulare Volumen wiederherzustellen

« Small-volume Transfusion 5-10 mL/kg

 Indikation flr Splenectomie




Stroke — akute neurologische Events

Sickle Cells=”
Red Blood Cell®

Picture 1 Sickle cells are
blocking blood flow in the brain.

Therapie:

Sofortige Austauschtransfusion,
um HbS-Konzentration <30%



Red Blood Cell Exchange

S GKM INDORE
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SIOP Europe

the European Society for Paediatric Oncology



Take Home Message
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« St. Anna Kinderspital

Daran denken - frihzeitig Erkennen —
Frihzeitig Therapie '

Lebensbedrohlich!!!
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