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[bookmark: _Toc63756836]1	Allgemeines
---
[bookmark: _Toc63756837]2	Diagnostik und Scoring
[bookmark: _Toc378320324][bookmark: _Toc346191210][bookmark: _Toc330548323][bookmark: _Toc63756838]2.1	Diagnostik bei Verdacht auf MDS

1	Blutbild, Differentialblutbild, Retikulozyten, Na, K, Krea, BUN, LDH, GOT, GPT, gGt, AP, Bili, CRP, Fe, EBK, Ferritin, Transferrinsättigung, PTZ, Fibrinogen, AT III, BZ, Albumin, Eiw.ges, Elektrophorese,  Vitamin B12, Folsäure, Kupferspiegel, Haptoglobin, Coombstest,  Blutgruppe, AK-Suchtest, Blutausstrich

2	Knochenmark
· Zytologie (Diagnostik nach Hausstandard, international empfohlen:  Fe-Färbung,  Esterase);
· Histologie
· FACS (Marker: verminderter SSC; CD45, CD13, CD33, CD34, CD117, HLA-DR, CD15; aberrantes Muster von CD11b/CD13 und  CD13/CD16 auf ausreifenden Granulozyten;  Lineage infidelity markers auf myeloischen Zellen: CD2, CD5, CD7, CD19, CD56, TdT; Monozytäres Kompartment: CD36, CD14, CD64, CD33; CD11b/HLA-DR Muster, CD56 Überexpression, Lineage infidelity markers: CD2, CD7, CD19), Optional: Ogata-Score
· Konventionelle Zytogenetik; falls konventielle Zytogenetik nicht möglich (keine Mitosen) FISH auf Chromosom 5, 7, 8 und 20. Bei normalem Karyotyp wird in der Regel kein FISH durchgeführt. Bei unklaren Fällen kann dieser nachgefordert werden.
· Molekularbiologie 
Next Generation Sequencing (NGS)
· Eine Mutationsanalyse mittels NGS ist bei Patienten mit MDS, CMML und aCML indiziert, wenn daraus eine mögliche therapeutische Konsequenz resultiert (ECOG <=3). Zudem kann bei unklaren Fällen und normalem Karyotyp der klonale Charakter der Erkrankung nachgewiesen werden.
· Bemerkung zu aCML:  die Gene SETBP1 und ETNK1 sind im NGS- Panel enthalten.
· bei Blastenvermehrung: Multiplex-PCR, WT1, FLT3-ITD PCR und NGS
· bei nicht fitten Patienten und Verdacht auf MDS/MPN können isoliert  Untersuchungen auf JAK-2 und PDGFR-ß angefordert werden

3	Anamnese (Medikamentenanamnese, Infektionsanamnese, sek. MDS?), klinischer Status, ECOG Performancestatus, Dokumentation des Transfusionsbedarfes

4	Sonographie Abdomen, Thorax-Röntgen

[bookmark: _Toc378320325][bookmark: _Toc346191211][bookmark: _Toc330548324][bookmark: _Toc63756839]2.2	Erweiterte Diagnostik bei gesichertem MDS
1	Epo-Spiegel, PNH- Marker
2	falls Kandidat für allogene Stammzelltransplantation: Familienanamnese (Geschwister, ev. Eltern und Kinder), HCT-CI Score (s.u.);  HLA-Typisierung, CMV-Status, ev. HLA-DR 15-Bestimmung


[bookmark: _Toc330548325][bookmark: _Toc378320326][bookmark: _Toc346191212][bookmark: _Toc63756840]2.3	Diagnosestellung MDS nach minimalen diagnostischen Kriterien
Consensus Conference Vienna 2017: Valent et al Oncotarget 2017
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[bookmark: _Toc378320327][bookmark: _Toc346191213][bookmark: _Toc330548326][bookmark: _Toc63756841]2.4	Differentialdiagnose MDS-Vorläufererkrankungen und MDS

	CCUS
	Clonal cytopenia of unknown significance

	CHIP
	Clonal hematopoiesis of indeterminate potential

	ICUS
	Idiopathic cytopenia of unknown significance

	IDUS
	Idiopathic dysplasia of unknown significance

	LR MDS
	Low Risk Myelodysplastic syndrome

	HR MDS
	High Risk Myelodysplastic syndrome



[image: ]
[bookmark: _Toc63756842]2.5	Definition der klinisch signifikanten Zytopenie (WHO)
· Hb < 10 g/dl
· Thrombozyten < 100 G/L
· Absolute Neutrophilenzahl < 1.8 G/L
· Selten kann sich ein MDS mit milder Anämie oder Thrombozytopenie oberhalb dieser Werte präsentieren
· PB Monozyten müssen <1 G/l betragen


[bookmark: _Toc378320328][bookmark: _Toc63756843]2.6	Klassifikation
[bookmark: _Toc378320329][bookmark: _Toc346191214][bookmark: _Toc330548327]
[bookmark: _Toc63756844]2.6.1	WHO Klassifikation 2016: MDS
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Arber et al. BLOOD, 19 May 2016, Volume 127, Number 20

[bookmark: _Toc63756845]2.6.2	Differentialdiagnose MDS – AML mit Myelodysplasie – Akute Erythroleukämie
[bookmark: _Toc378320330][bookmark: _Toc346191215][bookmark: _Toc330548328]	[image: ]

Arber et al. BLOOD, 19 May 2016, Volume 127, Number 20


[bookmark: _Toc63756846]2.6.3	MDS/MPN overlap: atypische CML, CMML, MDS/MPN mit Ringsideroblasten
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CMML:
· Proliferativer Typ: Leukozytenzahl > 13x109/ L
· Dysplastischer Typ: Leukozytenzahl < 13 x 109 / L
· Klonale zytogenetische Veränderungen bei 20‒40% ( ASXL1 (40%), TET2 (58%), SRSF2 (46%), RUNX1 (15%), NRAS (11%) CBL (10%);  und andere)
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[bookmark: _Toc63756847]2.7	Risikoscoring

[bookmark: _Toc378320332][bookmark: _Toc346191216][bookmark: _Toc330548329][bookmark: _Toc63756848]2.7.1	IPSS-Risikoscoring von de novo MDS  
Greenberg et al , Blood 1997

	Punkte:
	0
	0,5
	1
	1,5
	2

	Knochenmarkblasten
	<5
	5-10
	-
	11-20
	21-30

	Karyotyp
	Good*
	intermediate**
	poor***
	
	

	Zytopenie
	0/1
	2/3
	
	
	



*	Good: Normal, 5q-,20q-, -Y, 
** 	Intermediate: alle anderen
***	Poor: Chromosom 7 Aberr., komplex>=3Aberrationen

Risikokategorie:		Punktezahl		Gesamtüberleben median
 Low	0	5,7 y
 Intermediate I	0,5 – 1,0	3,5 y
 Intermediate II	1,5 – 2,0	1,1 y
 High	>= 2,5	0,4 y	


[bookmark: _Toc378320333][bookmark: _Toc346191217][bookmark: _Toc330548330][bookmark: _Toc63756849]2.7.2	WHO classification-based scoring system (WPSS) 
Malcovati et al J Clin Onc2005

	Scores
	0
	1
	2
	3

	WHO Subtype
	RA, RARS,del 5q
	RCMD
	RAEB 1
	RAEB 2

	Transfusionrequirement
	None 
	regular
	
	

	Cytogenetic category
	Low
	Intermediate
	High
	




RISK GROUPS		SUM OF SCORES             	Gesamtüberleben median
Very Low				0				141 mo.
Low					1				  66 mo.
Intermediate				2				  48 mo.
 High					3 – 4				  26 mo.
Very High				5 – 6				   9 mo.
[bookmark: _Toc378320334][bookmark: _Toc346191218][bookmark: _Toc330548331]

[bookmark: _Toc63756850]2.7.3	IPSS-R (revised)
Greenberg et al, Blood 20 September 2012 
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[bookmark: _Toc63756851]2.7.4	Prognostische Bedeutung typischer molekularer Veränderungen
Onkopedia, Stand Oktober 2020
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[bookmark: _Toc378320335][bookmark: _Toc346191219][bookmark: _Toc63756852]2.7.5	Für Stammzelltransplantationskandidaten - Comorbidity score (HCT-CI, Sorror) 
Sorror et al Blood 2005
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HCT-CI Online-Calculators



[bookmark: _Toc63756853][bookmark: _Toc367183617][bookmark: _Toc367183855]3	Behandlungsplan 

[bookmark: _Toc63756854]3.1	Übersichtsplan
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Anmerkung: Eine Hochrisiko-Molekularbiologie gilt noch nicht als zusätzliches Kriterium des IPSS-R (ein IPSS-R molecular ist in Erarbeitung)! Allerdings ist sie ein möglicher Faktor zur Entscheidung bezüglich Transplantationsindikation.


[bookmark: _Toc63756855]3.2 	Low-Risk-MDS - Klinisch signifikante Anämie (IPSS-R very low / low / int)
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[bookmark: _Toc63756856]3.3 	Low-Risk-MDS - Symptomatische Thrombopenie / Leukopenie
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[bookmark: _Toc63756857]3.4	 Hochrisiko-MDS (IPSS-R high / very high)
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Anmerkung: Eine Hochrisiko-Molekularbiologie gilt noch nicht als zusätzliches Kriterium des IPSS-R (ein IPSS-R molecular ist in Erarbeitung)! Allerdings ist sie ein möglicher Faktor zur Entscheidung bezüglich Transplantationsindikation.


[bookmark: _Toc63756858][bookmark: _Toc378320341][bookmark: _Toc346191223][bookmark: _Toc330548335]3.5	Therapie der CMML (adaptiert von Germing et al/ Düsseldorf)


CMML Dysplastische Form 0 und I:
· Hämatopoietische Insuffizienz: 
· BSC, Transfusionen, EPO, ggf. Studien
CMML Dysplastische Form II:
· Hämatopoietische Insuffizienz, Progress:
· BSC, Vidaza, ggf. allogene Transplantation
CMML Proliferative Form:
· Leukozytose, Organomegalie, konstit. Symptome
· Zytoreduktion (Hydroxyurea etc), demethylierende Sustanzen, ggf. allogene Transplantation 


Bzgl. Risikoscores und Therapie der CMML siehe aktuelle Leitlinie der DGHO/Onkopedia.

[bookmark: _Toc63756859]3.6	Supportive Therapie
· Erythrozytenkonzentrate bei symptomatischer Anämie (gefiltert, bestrahlt bei Patienten mit immunmodulierender oder zytostatischer Therapie)
·  Thrombozytenkonzentrate bei PLT <10 G/l u.o. Blutung (gefiltert, bestrahlt); bei Kandidaten für allogene Stammzelltransplantation und/ oder CMV-negativen Empfängern  CMV-negative Konzentrate
· Antibiotika für bakterielle Infekte
· G-CSF wird für die Routineprophylaxe nicht empfohlen, nur bei resistenten oder rezidivierenden Infekten oder in Kombination mit Epo bei sympt. Anämie (s.u.)
· Antifibrinolytika (Aminokapronsäure) für Blutungen, die refraktär auf Thrombozytenkonzentrate sind
· Eisenchelation s.u.
· Erythropoietine s.u.

[bookmark: _Toc378320342][bookmark: _Toc346191224][bookmark: _Toc330548336][bookmark: _Toc63756860]3.7	Indikationen für Eisenchelation
Eisenchelation basierend auf folgenden Parametern zu überlegen: 
· Transfusionsabhängige Anämie 	
· Serumferritin >2.000 ng/mL (ohne Zeichen einer aktiven Inflammation oder Lebererkrankung) 
· Bei hohem Transfusionsbedarf (>2 EK/Monat) und stark steigendem Ferritin bereits frühzeitiger Beginn
· Lebenserwartung von >2 Jahren 
· Organopathie durch Eisenüberladung 
· Geplante Stammzelltransplantation

Auswahl des Eisenchelators 
(1. Desferoxamine (Desferal®)   nicht praktikabel)
2. Deferasirox, ICL670 (Exjade®)  Indikation: sek. Eisenüberladung, Intoleranz von Desferoxamin

→ Fortsetzung der Eisenchelation bis CR
→ bei kontinuierlicher Transfusion weiter, ev. Dosisreduktion 

Beurteilung des Therapieansprechens auf Eisenchelation 
(Valent et al, Eur.J Clin Invest 2008)
CR:			Ferritin < 2000 ng/ml und eine Senkung um mind. 500 ng/ml
MR:			Ferritin < 2000 ng/ml, aber Senkung um weniger als 500 ng/ml
SIL (stable iron load): 	Ferritin bleibt < 4000 ng/ml
NR:			Anstieg von Ferritin unter Therapie



[bookmark: _Toc378320343][bookmark: _Toc346191225][bookmark: _Toc330548337][bookmark: _Toc63756861]3.8	Erythropoietine

Modifizierter Nordic Score (= Hellström-Lindberg-Score)
Prädiktives Modell zur Vorhersage der Wirksamkeit einer Therapie mit r-EPO +- G-CSF bei Patienten mit MDS (RA, RARS, RAEB)

	Kriterium
	Wert
	Punktzahl

	Transfusionsbedarf
	< 2 EK/ Monat
	+2

	Transfusionsbedarf
	≥ 2 EK/ Monat
	-2

	Serum EPO-Spiegel
	<100 U/l
	+2

	Serum EPO-Spiegel
	100 - 500 U/l
	+1

	Serum EPO-Spiegel
	>500 U/l
	-3



Definition des Ansprechens
· CR 	Stable hemoglobin > 11,5 g/dL
· PR 	Increase in Hb with >1,5 g/dL or total stop in RBC transfusion

Summe (Punktzahl)
Score >1		74 % Ansprechwahrscheinlichkeit (CR, PR)
Score -1 bis +1:		23 % Ansprechwahrscheinlichkeit (CR, PR)
Score <-1: 		7 % Ansprechwahrscheinlichkeit (CR, PR)
  
Indikation für Erythropoietine:
1. Alle MDS Patienten, welche rein supportiv behandelt werden
2. Hellström Lindberg-Score ≥-1 bzw. Epo-Spiegel ≤500 U/l
3. Initiale Dosis: 	rHuEpo 40.000 – 60.000 IE s.c./ Woche 	
			oder Darbepoetin alpha 150 – 300 µg s.c./Woche 
4. Zusätzliche Zytokine optional (G-CSF): 
bei Nicht-Ansprechen unter Epo 1 -2 mcg/kg 1-3x/Wo, 
bei RARS 1 - 3x/Wo ab Beginn der Epo-Therapie

Evaluation nach 6-8 Wochen:   
· Bei fehlendem Ansprechen Verdopplung der Epo-Dosis

Nach weiteren 6-8 Wochen Evaluation:
zumindest minor erythroid response gefordert, d.h. mind. 50% Reduktion des Transfusionsbedarfes oder bei Hb <11 g/dl ohne  Transfusionen ein Anstieg des Hb von 1g/dl
  Fortführung EPO (Dauertherapie = solange EPO wirkt, d.h. zumindest minor response hält; 		EPO-Dosierung nach Hb -> Erhaltungstherapie)
Falls nicht wirksam  EPO - STOP !


[bookmark: _Toc63756862]4	Besondere klinische Situationen 
---
[bookmark: _Toc367183619][bookmark: _Toc367183857][bookmark: _Toc63756863]5	Verlaufskontrolle und Nachsorge
[bookmark: _Toc378320347][bookmark: _Toc346191226][bookmark: _Toc330548338][bookmark: _Toc63756864]IWG response criteria 
Cheson et al Blood 2006
[image: ]
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[bookmark: _Toc367183620][bookmark: _Toc367183858][bookmark: _Toc63756865]6	Dokumentation und Qualitätsparameter
· Transfusionsfrequenz
· Toxizität/ Infektionen
· Overall- Survival
· AML-Progression
· Quality of life
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[bookmark: _Toc63756867]Anhang: Therapieprotokolle

Lenalidomid:	10mg/d, Anpassung der Dosis abhängig von der Kreatininclearance und den  Thrombozytenwerten (Pause bei TC< 25 G/l, Wiederbeginn mit 5 mg/d nach Erholung >50G)

Azacitidine (Vidaza): 		75 mg/m2 s.c. Tag 1-7 oder i.v. Tag 1-7  bei schwerer Thrombopenie

Induktionschemotherapie: 	3+7-Schema:  (Daunorubicin: 60 mg/m² (30 min LZ) Tag 1-3, ARA-C: 
200 mg/m² (24 Std. LZ) Tag 1-7)

Luspatercept (Reblozyl):	Beginn mit 1 mg/kg alle 21 Tage s.c., bei fehlendem Hämoglobinanstieg Steigerung auf 1,33 mg/kg bei der 3. Dosis, bei weiterhin fehlendem Anstieg Steigerung auf 1,75 mg/kg (Maximaldosis). Behandlungsabbruch nach 9 Wochen (3 Verabreichungen) der höchsten Dosis, wenn kein klinischer Nutzen zu verzeichnen ist.



[bookmark: _Toc367183622][bookmark: _Toc367183860][bookmark: _Toc63756868]Anhang: Studienblatt (optional)
	
· ACE-536-MDS-002 (The COMMANDS Trial), 
Ansprechpartnerin OÄ Dr. Sigrid Machherndl-Spandl (Ordensklinikum Linz Elisabethinen)
A Phase 3, Open-Label , Randomized Study to Compare the Efficacy and Safety of Luspatercept (ACE-536) Versus Epoetin Alfa for the Treatment of Anemia Due to IPSS-R Very Low, Low or Intermediate Risk Myelodysplastic Syndromes(MDS) in ESA Naïve Subjects Who Require Red Blood Cell Transfusions
Inclusion Criteria
· documented diagnosis of MDS according to WHO 2016 classification that meets IPSS-R classification of very low, low, or intermediate risk disease,  < 5% blasts in bone marrow. 
· endogenous serum erythropoietin level of < 500 U/L
· transfusion requirement of 2 to 6 pRBCs units/8 weeks confirmed for a minimum of 8 weeks immediately preceding randomization
Exclusion Criteria
· prior EPO (2 doses of Epo-Alpha excepted, NO Darbepoetin)
· prior IMID, HMA (max 2 doses)
· sec. MDS

· M15-954 Verona Phase 3 MDS-Studie 
Ansprechpartnerin OÄ Dr. Sigrid Machherndl-Spandl (Ordensklinikum Linz Elisabethinen)
A randomized, double-blind, Phase 3 trial evaluating the safety and efficacy of Venetoclax in combination with azacitidine in patients newly diagnosed with higher risk MDS
Inclusion Criteria
· Sowohl Patienten, die fit, als auch jene, die nicht fit für eine allogene SZT sind, ECOG 0-2

· Paloma-Studie
Ansprechpartnerin OÄ Dr. Sigrid Machherndl-Spandl (Ordensklinikum Linz Elisabethinen)
Primary comparison of liposomal anthracycline-based treatment versus conventional care strategies prior to allogeneic stem cell transplantation in patients with higher risk MDS or oligoblastic AML
Phase 2, open label; CPX 351 vs  standard (Aza oder 3+7 Induktion)
Inclusion criteria
· Fit für intensive Chemo und allo-SZT, SZT innerhalb von 6 Monaten geplant
· ECOG 0-1
· IPSS intermediate-2 or high

· AMLSG 29-18 
Ansprechpartnerin OÄ Dr. Sigrid Machherndl-Spandl (Ordensklinikum Linz Elisabethinen)
[bookmark: _GoBack]A phase 3, multicenter, double-blind, randomized, placebo-controlled study of AG-120 or AG-221 in combination with induction therapy and consolidation therapy followed by maintenance therapy in patients with newly diagnosed acute myeloid leukemia or myelodysplastic syndrome with excess blasts-2, with an IDH1 or IDH2 mutation, eligible for intensive chemotherapy
Inclusion Criteria
· Hochrisiko-MDS (und AML) bei Patienten, die fit für eine Induktionschemotherapie oder allogene SZTX sind:
[bookmark: _Toc367183623][bookmark: _Toc367183861][bookmark: _Toc63756869]Anhang: Wirtschaftliche Analyse (optional)
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Table 15 PB and BM findings and cylogenetics of MDS
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classification and these are discussed in more detailin the following  B-ALL with inirachromosomal amplification of chromosome
sections. In addition, the classificatin of hypodiploid B-ALL now 21, This leukemia is characterized by amplification of a portion of
highlightsthe unique association between low hypodiploid ALL and  chromosome 21, characteristcally detected by FISH with a probe for
P53 mutations that are often constiutional.' 1 the RUNX gene that reveals 5 or more copies of the gene (or 3 or more
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classification and these are discussed in more detail in the following B-ALL with inirachromosomal amplification of chromosome
sections. In addition, the classification of hypodiploid B-ALL now ~ 21. This leukemia is characterized by amplification of a portion of
highlights the unique association between low hypodiploid ALLand  chromosome 21, characteristically detected by FISH with a probe for
TP53 mutations that are often constitutional.''>!'® the RUNXI gene that reveals 5 or more copies of the gene (or 3 or more
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Myeloblast % of al_Prior _ Recurring WHO __ Meets criteria Updated fourth edition
BM erythroid precursors _cells in BN (or PB) _ therapy? genetic abnormality? _for AML-MRC? _Fourth edition diagnosis ‘agnosis
PDF-Datei auswahlen

Sso% A Yes A A Therapy-related myeloid  Therapy-related myeloid
pcoplaem) ncoplsny WHO2016Myeloid.pdf

=s0% No Yes NA AML with recurring genetic ML with recurting genetic
anormaiy anomatty

=s0% 20% No No Yes  AMLwih myebdysplasia-  AML wih myelodysplasia- Konvertieren nach
related changes related changes

» =s0% No No No AML, NOS, acute erythroid  AML, NOS (non erythoid b Microsoft Word (*docx)
lewkemia (eryhroid/ subype)
myeloid ype) Dokumentsprache:
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=s0% <20%,and <20%0f  No Nor NA st oSt

noerythrcid cell
~80% immature erythroid <20% No No* NA AML, NOS, acute erythroid  AML, NOS, acute erythroid

precursors with =30% leukemia (pure erythroid leukemia (pure erythroid Konvertieren
proerythroblasts type) type)

AMLMRC, acute myekid leukemia with myelodysplasia-related changes; NA, not applicable.
*Cases of AML 1(8;21)(q22:q22.1); RUNX1-RUNX1T1, AML wih inv(16)(p13.1g22) or (16;16)(p13.1:q22); CBFB-MYH 11 or APL with PML-RARA, may rarely occur in this
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8, 0el(200), oder-Y als solierte Anomaie bei Fehien von morphologischen MDS-Kiiteren wird nicht als defintives Diagnosskrierium fir MDS betrachtet. B persistierender Zytopenie unklarer Ursache sind die anderen
Anomalien der Tabelle 3 als ciagnostisch fir MDS zu betrachten, auch wenn die morphologischen MDS-Kiiterien nicht einoeutig sind.

Tabelle 4: WHO-Klassifikation (2016) myelodysplastischimyeloproliferativer Neoplasien

w Blut Knochenmark
Chronische Myslomonozytare Leukamie | (CMMLO) | <2% Blasten <5 % Blasten, Dysplasienin >10 % der Zellen n 1-3 Reihen, keine Auerstabchen
Uni- oder Bizytopenie kein BCR-ABL, PDGFR a oder b, FGFRI, PCM1-JAK2
Monozyten > 1000/, Monazyten >10 % der
Leukozytenzan
keine Auerstabchen
Chronische Myelomonozytare Leukamie | (CMMLI) | <5% Blasten <103% Blasten, Dysplasienn >10 % der Zellen in 1-3 Reihen, keine Auerstabchen
Uni- oder Bizytopenie kein BCR-ABL, PDGFR a oder b, FGFRI, PCM1-JAK2
Monozyten > 1000/,
Monozyten >10 % der Leukozytenzah,
Keine Auerstabchen
Chronische Myelomonozytare Leukamie I (CMMLI) | <20 % Blasten <20 % Blasten, Dysplasien n >10 % der Zellenin 1-3 Reihen, Auerstabchen moglich
Uni- oder Bizytopenie kein BCR-ABL, PDGFR a oder b, FGFRI, PCM1-JAK2
Monozyten > 10001
Auerstabchen moglich
Refraktare Anamie mit Ringsideroblasten und <1%Blasten <5 % Blasten, >15 % Ringsideroblasten innerhalb der Erythropoiese, Dyplasien in >10 % der Zellen n -3 Reihen, keine
‘Thrombozytose (RARS-T) Zytopenie(n), Auerstabchen, oft JAK-2 und SF381 Mutationen
“Thrombazyten =450.000/4!

Tabelle 5: Molekulargenetik
Funktion Mutation Prognose Frequenz

‘Splicing SF381 g00d 1530%

SRSF2 poor 510%
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clinical information, the significance of detecting this targetable
s felt to warranta provisional disease category. Preliminary data
suggest that deletion of antigen receptor genes (IGH, TCR), IKZF1
and/or CDKN2A may support a diagnosis of de novo disease vs BP of
CMLY

Although the WHO authors struggled with how to incorporate the
in gene mutations in AML.*'"*? the text for all
expanded to discuss the prognostic significance
ns and their frequency in the different AML.
subtypes. An updated table further summarizes the various genes
mutated in AML and their significance (mpplemenml Table 2). The
finding that the
mutated CEBPA i

supersede the presence of multilineage dysplasia in the classifica-
nal category of AML with mutated RUNXT

represent a biologically di tinct group with a possibly warse

AR DO® = - RBEAT O L

subcategory of acute erythroid leukemia, erythroid/myeloid type
(previously defined as a case with =50% BM erythroid precursors
and =20% myeloblasts among nonerythroid cells) has been removed
from the AML category. In the new classification, myeloblasts are
always counted as a percentage of total marrow cells and the majority of

Table 12. Diagnostic criteria for aCML, BCR-ABL1~
aCML diagnostic criteria

« PB leukocytosis due 10 increased numbers of neutrophils and their precursors
(promyelocytes, myelocytes, metamyelocytes) comprising =10% of leukocytes)

« Dysgranulopoiesis, which may include abnormal chromatin clumping

+ No o minimal absolute basophila; basophils usually <2% of leukocytes

 No or minimal absolute monocytosis; monocytes <10% of keukocytes

« Hypercellular BM with granulocytic prolferation and granulocytic dysplasia, with or
without dysplasia in the erythroid and megakaryocytic lineages

« <20% blasts in the blood and BM

« No evidence of PDGFRA, PDGFRB, or FGFR rearrangement, or POM1-JAK2

« Not meeting WHO ciiteria for BCR-ABLT™ CML, PMF, PV, or ET*

“Cases of MPN, particularly those in accelerated phase and/or in post-
polycythemic or post-essential thrombocythemic myelofbrosis, if neutrophilic, may
simulate aCML. A previous history of MPN, the presence of MPN features in the BM
and/or MPN-associated mutations (in JAK2, CALR, or MPL) tend to exclude a
diagnosis of aCML. Conversely, a diagnosis of aCML is supported by the presence
of SETBP1 andlor ETNK1 mutations. The presence of a CSF3R mutation &
‘uncommon in aCML and if detected should prompt a careful morphologic review to
exclude an altemative diagnosis of CNL or other myeloid neoplas.

From www.bloodjournal.org by guest on May 23, 2016. For personal use only.

X

@ Anmelden

D. PDF-Datei exportieren A

Adobe Export PDF s

PDF-Dateien in Word oder Excel Online
konvertieren

PDF-Datei auswahlen

WHO2016Myeloid pdf

Konvertieren nach

Microsoft Word (*docx)

Dokumentsprache:
Deutsch Andern

Konvertieren

Dateien in der Document Cloud speichern
und freigeben

Weitere Infos





image9.png
Datei

Start Werkzeuge

® 8

? WHO2016Myeloid.pdf - Adobe Acrobat Reader DC
Bearbeiten Anzeige Fenster

Hilfe

WHO2016Myeloid.... *

Q OO - LIRVACXC)

/16 125%

RRET 92

BLOOD, 19 MAY 2016 - VOLUME 127, NUMBER 20

\VergroBer (Ctrl+0)|

WHO MYELOID AND PRECURSOR NEOPL ,,

Table 13. Diagnostic criteria for MDS/MPN with ring sideroblasts
and thrombocyto:

MDS/MPN diagnostic criteria

« Anemia associated with erythroid lineage dysplasia with or without multiineage
dysplasia, =15% ring sideroblasts," <1% blasts in PB and <5% blasts in the BM

« Persistent thrombocytosis with platelet count =450 x 10°/L

« Presence of a SF3B1 mutation o, in the absence of SF3B1 mutation, no history of
recent cytotoxic or growth factor therapy that could explain the myelodysplastic/
myeloproiiferative featurest

« No BCR-ABL1 fusion gene, no rearrangement of PDGFRA, PDGFRB, or FGFR;
or PCM1-JAK2; no (33)(q21;926), inv(3)(q21926) or del(5a)}

« No preceding history of MPN, MDS (except MDS-RS), or other type of MDSMPN

“At least 15% ring sideroblasts required even if SF381 mutation is detected.
A diagnosis of MDS/MPN-RS-T is strongly supported by the presence of

SF3B1 mutation together with a mutation in JAK2 V617F, CALR, or MPL genes.
#in a case which otherwise fulfils the diagnostic criteria for MDS with isolated del

(50)-n0 or minimal absolute basophilia; basophils usually <2% of leukocytes.

such cases have <20% total blast cells and are now classified as MDS
(usually MDS with excess blasts). This change was based on the close
biologic relationship of erythroid/myeloid type acute erythroid
leukemia to MDS in terms of its clinical presentation, morphologic
features, and genetic abnormalities, as well as the low reproducibility of
nanervthmid hlact connte and an_attemnt to_achieve uniformity in

2095x2762 mm <

Acute leukemias of ambiguous linea

Nonew entities will be defined within this subgroup of act
However, several studies have been published sir
classification that have confirmed both the clinical rel
entity and its subdivision into genetic subgroups.''"
data are still preliminary, it appears that mixed phe
leukemia (MPAL) with the t(9:22) can respond
treatment that includes a TKL''*!'4

The small list of specific lineage markers useful!
MPAL is unchanged (Table 19), but it is now emph:
cases in which it is possible to resolve 2 distinct blast
it is not necessary that the specific markers be pres
that each individual population would meet a definit
aB, T, or myeloid leukemia. Similarly, cases of AL
which a diagnosis of MPAL is notbeing considered d
meet the more strict MPAL criteria in order to ass
these criteria do not universally apply for the diagnos
ALL, but only for MPAL. Itis also now recognized th:
of otherwise typical B-ALL with homogeneous e
lymphoid markers on a single blast population may
level myeloperoxidase using immunophenotypic m.,
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Table 3. IPSS-R prognostic score values

BLOOD, 20 SEPTEMBER 2012 « VOLUME 120, NUMBER 12

Prognostic variable 0 05 1 15 2 3 4
Cytogenetics Very good - Good — Intermediate Poor Very poor
BM blast, % =2 — > 2%- < 5% — 5%-10% >10% —
Hemoglobin =10 - 8-<10 <8 - — —
Platelets =100 50-< 100 <50 — — — —
ANC =08 <08 — — - — —

— indicates not applicable.

the category of marrow blasts > 10%-30% usefully described the
statistical impact of this parameter compared with having separated
these groups in the IPSS.

The IPSS-R prognostic risk categories were determined by
combining the scores of these main 5 features (Table 4). The model
permitted the definition of 5 well-separated prognostic categories
for both survival and AML evolution in the IPSS-R (Very low, Low,
Intermediate, High, Very high) rather than the 4 categories that are
present in the IPSS (Tables 4 and 5: Figures 3 and 4). These risk
categories describe scores for 70-year-old patients.

the just noted formula, which visually describes the method to
determine predicted survival based on patient’s age and risk status,
generating age-adjusted IPSS-R categorization (IPSS-RA).
Additional significant differentiating features for predicting
survival were found, although their impact on prognostic score was
relatively low compared with the 5 major features and age. These
were: performance status, serum ferritin, LDH, and possibly
Bo-microglobulin (supplemental Table 1). For determining the
contribution of each of these features to the patient’s risk category,
the numerical values (with the categorized values for each variable)
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Table 2. MDS Cytogenetic Scoring System

IPSS-RINMDS 2457

Prognostic subgroups, Median survival,’ Median AML evolution, Hazard ratios Hazard ratios

% of patients Cytogenetic abnormalities y 25%,"y OS/AML* OS/AMLT

Very good (4%"/3%t) Y, del(11q) 54 NR 07/04 05005

Good (72%*/66%t) Normal, del(5q), del(12p), del(20q), double including del(5q) 48 9.4 " 17"

Intermediate (13%"/19%t) del(7q), +8, +19,i(17q), any other single or double 27 25 1518 16122

independent clones.

Poor (4%/5%t) ~7, inv(3)/t(3q)/del(3q), double including ~7/del(7q), 15 17 2323 2634
complex: 3 abnormalities

Very poor (7%"/7%t) Complex: > 3 abnormalities 07 07 3836 4249

OS indicates overall survival; and NR, not reached.
“Data from patients in this IWG-PM database, multivariate analysis (n = 7012).
‘tData from Schanz et al® (n = 2754).

than merely the number of these abnormalities; and modification of
the ANC cutpoint to 0.8 X 10%/L from 1.8 X 10°L in the IPSS.
Regarding the cytogenetic classification, good correlation was
demonstrated regarding the proportional hazard ratios for clinical
outcomes (survival and AML evolution) of the subgroups from the

outcomes for blasts > 10-= 20% vs > 20-= 30% indicated that
these values had similar risk: hazard ratio = 1.0 (95% CI, 0.8-1.2,
P = .996) for survival and 0.8 (95% CI, 0.6-1.1 P = .174) for
AML evolution (supplemental Figures 3 and 4). Thus, we com-
bined these 2 categories in the scoring model. In addition, this
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by the higher DXy values (43 vs .37 for survival, .52vs 48 for A .
AML evolution; Table 1). Data indicated that 99% of the patients in e rrenenll M
the IPSS-R Very low and Low risk subgroups encompassed those Table of
‘who had been classified as IPSS Low and Intermediate-1; 81% of

those in the IPSS-R High and Very high risk subgroups had been - -

classified as IPSS Intermediate-2 and High (Figure 7, Kendall This Article

tau = 0.73). The IPSS-R Intermediate category (20% of the Published online
patients) was composed of 73% IPSS Intermediate-1, 19% Interme- e 2 A2y
diate-2, 7% Low, 1% High (Table 9). In the IPSS lower risk group 420489
(Low/Intermediate-1), 27% of these patients were shifted into Blaod September 2

higher risk IPSS-R categories (mainly Intermediate). At the other

prognostic extreme, 18% of the IPSS higher-risk (Intermediate-2/ =
High) were downstaged into lower-risk IPSS-R categories (predomi-

nantly IPSS-R Intermediate).

Show PDF in full v
Abstract Free
Full Text L
» Full Text (PDF)
Supplemental Tabl

Figures

Table 4. IPSS-R prognostic risk categories/scores 5

Risk category Risk score All Versions of thi:
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Low 152 120/12/2454 1
Figure 2. IWG-PM patients marrow blast subgroups: Impact on AML evolution.  Intermediate >345 - | Classificatior
Progression to AML related to MDS patients’ individual marrow blast percent g - 456 _
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‘Table 4. Definitions of comorbidities Included in the HCT-CI and HCT-CI scores compared with original CCl scores
Gomorbidiy Dafinitions of comorbidities Included in the new HCT-CI HCT-Cl weighted scores ___ Original GGl scores”

At brilation o flter, sick sinus syndrome, or ventricular arhythmias. 1
(Coronary artory diseass,§ congestive hoart faus, myocaralnfarction, 1
orEF =50%
rohn diseasa or lceratve cofs
"oquirng treatment with insulin o oral hypoglycamics but not et alon.
Transient ischemic aack or crebrovascular accident.
Depression or amiety equiring psychitric consult o treatmert
(Chronic hepats, bifubin > ULN1015 x ULN, or ASTIALT > ULN o
25X ULN
Obesityt Pationts with a body mass index > 35 kg/
"oquirng continuaton of antimicrobial rcatment afer day 0
Rhounatologic SLE, Ra, polymyosits, mixed CTD, or polymyalgia thoumatica
Peptic ucer Requiring reatment
Moderataisavera renalt ‘Serum creatinine > 2 mg/dL, on dialysis, o priorrenal transplaiation
Moderats puimonary} DLoo andior FEV, 86%80% or dyspnoa on sightactity
Prior soidtumors. “Treatod at any mo point in the pation’s past istory, xcluding
‘nonmelanom skincancer
Hoartvalve discase Exoapt mitral valve prolapse.
Severs pumonary3. DLco andior FEV: = 65% or dysprea at rest orrequiing oxygen
Modoratolsovere hepatict Livercitthosis,biiubin > 1.5 x ULN, or ASTIALT > 25 x ULN

“To convert creatininefrom miligrams per deciter to miromoles per ar, mulfply millgrams par deciifar by 88.4.
EF indcates sjocton fracor; ULN, uppor imit of nomak; SLE, systemic lupus orythmatosis; RA, toumatoid arhis; CTD, connoctiv tissue disoase; DLo, diffusion
‘capacity of carbon monosido.
“Delinitions of comorbidiios incudod n the orginal CC are defned i the appondix of  prior ublication
Newy invesiigated comorbidtie.
#Comorbiditios with moiied dofiniions comparad with the orginal CCl.
50N ormore vessel-coronary artery stenosis requiting medial reatment, stent, or bypass graf.

performance scales both independently predicted for outcome’ HCT-CI captured 62% of patients with scores more than 0
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‘Table 3. Proposed modified International Working Group response criteria for altering natural history of MDS”
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10. Distinction of MDS from AML by blast percentage of 20%  Conclusions
(World Health Organization [WHOJ) versus 30% (IPSS and FAB

definitions); implications in relation to definitions of CR

Since their introduction in 2000, the WG response criteria
have been adopted in many clinical trials and are now widely

‘and progression

‘The new WHO recommendations define AML by the presence
of 20% or more blasts (instead of the previous criteria by FAB
and IPSS requiring the presence of 30% or more blasts). This
creates issues related to patient entry, response definition, and
definition of progression. Patients with 209% to 20% blasts (old
category of refractory anemia with excess blasts in transforma-

used in research studies. They provide a standardized set of
clinically meaningful response measures in different MDS
risk categories, enable comparison of results across different
strategies, and facilitate interpretation of data. Use of the IWG
criteria in MDS with modifications based on experience appears
justified. The proposed modifications are highlighted in Tables 3
and 4.
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