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Introduction 

• B- lymphoproliferative disease 
• most common leukemia in our country 
• incidence ~ 50: 100 000 (over 70 years) 
• mostly elderly patients (median 65 - 68) x about 1/3 <60 

years at the time of dg. 
• men 2 times more often than women (2: 1) 
• heterogeneous clinical course (survival ranges from 5 years 

to more than 25 years) 



Age distribution of patients with CLL 

data seer.cancer.gov 2012 - 2016 



Pathophysiology 

• etiology unclear 
• clonal proliferation of the lymphocyte at some level of its normal 

maturation 
• apoptosis disorder (extended lifetime of tumor lymphocytes) 
• accumulation of tumor B-lymphocytes and peripheral blood 

lymphocytosis 
• bone marrow failure 
• lymphadenopathy, splenomegaly 



Clinical feature 

• may initially be asymptomatic (accidental laboratory finding) 
• asymptomatic is up to 40% of patients, they have only changes in 

blood count 
• later show: 

• anemic symptoms (bone marrow failure) 
• general symptoms: weight loss, night sweats, subfebrile 
• enlargement of lymph nodes 
• with or without splenomegaly, hepatomegaly 
• frequent infections 



Peripheral blood smear 

• leukocytosis with a predominance of lymphocytes 
• Gumprecht's shadows 
• anemia, thrombocytopenia 

Gumprechtovy stíny 



Diagnosis 

lymfocytosis:               > 5 x 109/l 
                                        ≥ 1 B lymfocytární znak (CD19, CD 20) 
bone marrow infiltration: ≥ 30 % lymfocytů   

 KO                   flow cytometry                histology                         FISH, mol. genetics 

lymfocytosis                   imunophenotyping          BM infiltration                         prognostic factors 



Laboratory findings - cytometry 



Clinical stages of CLL 

 the disease can be divided into several clinical stages 
 various systems, most commonly used by Raie   
  5 stages: 

stage                    findings                               median survival (years) 

 0.    lymphocytes ≥ 15 x 109/l                > 12 
                   + BM infiltration 
 I.           st. 0 + lymphadenomegaly                        9 
 II.            st. 0 + splenomegaly or  
               hepatomegaly                                          5                      
 III.           st. 0 + Hb  < 110 g/l                                  1,5 
 IV.           st. 0 + trombo < 100 x 109/l                     1,5  



Course of CLL 

part of pat.  - in the long term (years) without signs of 
progression, without therapy 
 
part of pat.  - early failure of marrow hematopoiesis, KO 
                  - the need to start therapy early 
                  - Transformation into more aggressive NHL 

we can estimate by stage:      Rai:     0            > 10 years 
                                                        I - II             5 - 7 years 
                                                                        III - IV              1 - 3 years 
 

•  unfortunately, limited information value for a particular patient: 
• the course of the disease in patients of the same stage differs 
• approximately 80% of patients diagnosed as early stage (0 - I) 

 



Prognostic factors 

prognostic factor:                                   median survival (years): 

BM infiltration              difuse no x yes                 10 x 3 - 5 
doubling time lymfo     > 12 months x < 12 months   10 x 5 
 
genetic abnormality (FISH): 

• normal karyotyp                                                  ~ 10 
• del 14q                                                                    3 - 4 
• del 17q                                                                  1.5 - 2 
• multiple aberations                                                  5 – 6 

 
mutate status IgVH            mutate x unmutate           7 - 8 x 10 - 20 

 



Influence of cytogenetics on survival 

Byrd JS, Hematology, 2004 

median survival (months): 
17p-               30  
11q-               79  
+12               114  
normal         111  
13q-              133 

http://asheducationbook.hematologylibrary.org/content/vol2004/issue1/images/large/Byrd_fig2B.jpeg


CLL therapy 

• patients with low stage are not treated, they only follow up 
• lymphocytosis alone in the blood count is not a reason to 

initiate therapy 
 

• indications for initiation of treatment: 
• general symptoms 
• bone marrow failure (anemia, thrombocytopenia) 
• massive adenomegaly, splenomegaly 
• short lymphocyte doubling time (LDT <6 months) 

LDT = lymphocyte doubling time  



CLL modern therapy  

• monoclonal antibodies: alemtuzumab (anti-CD52) and 
rituximab (anti-CD20), ofatumumab, obinutuzumab (anti-CD20) 
 

• chemo- immuno therapy: 
• FCR protocol: fludarabine + cyclophosphamide and 

rituximab 
• BR protocol: bendamustine + rituximab 
• chlorambucil + anti-CD20 antibody 

 
• new molecules / inhibitors: 

• BCR signaling inhibitors (ibrutinib, idelalisib) 
• inhibitor of anti-apoptotic protein bcl-2 (venetoclax) 

BCR = B cell receptor 



Kersting S, Clin Lymphoma Myeloima Leuk 2017 

CLL treatment algorithm 

Cb = chlorambucil, Obi = obinutuzumab, 
Ofa = ofatumumab, R = rituximab 



NF-kβ 
pathway 

Interference with BCR signaling in CLL 

• BCR-associated kinases are targets of 
novel inhibitors that are used in 
therapy 

• BTK inhibitors (Bruton kinase): ibrutinib 
PI3δ kinase inhibitors: idelalisib 

• Syk inhibitors: under development 
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PKC mTOR 

p70s6k elf4E 

GSK-3 
NF-kβ 
pathway 
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delta 
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BCR, B-cell antigen receptor; BTK, Bruton’s tyrosine kinase; GSK-3, glycogen synthase kinase 3; mTOR, mammalian target of rapamycin; NF-
kβ, nuclear factor kappa-light-chain-enhancer of activated B cells; PI3K, phosphatidylinositide 3-kinases; PKC, protein kinase C; PLC, 
phospholipase C; Syk, spleen tyrosine kinase. 

 



Evaluation of response to treatment 

classical: 
 disappearance of clinical signs, adenomegaly 
normal blood count 
bone marrow histology 
 

today extra:                                         
 flow cytometry                      10-3 - 10-4 

 molecular genetics                     10-4 - 10-5 

 CR, PR 

CR = complete remission, PR = partial remission 
etc.. 



Monitoring of residual disease - cytometry 

2/2009: 3.progression 

2/2010: remission after alogeneic Tx 

YES! immunophenotypic remission was achieved 



Complications of CLL 
• Richter transformation: 

• transition to another type of lymphoma - most commonly diffuse large cell 
lymphoma, rarely Hodgkin's lymphoma 

• it occurs in about 2 - 10% of patients 

• autoimmune cytopenia: 
• autoimmune hemolytic anemia (AIHA) 
• immune thrombocytopenia (ITP) 
• pure red cell aplasia (PRCA) 

• secondary tumors: 
• a higher risk of developing tumors is due to abnormalities of immune function 

in CLL but also to treatment and immunosuppression 

• defect of cellular and humoral immunity: 
• recurrent infectious complications 
• bacterial, viral (herpes), fungi 
• immunosuppression caused by treatment 



CHRONIC MYELOID  

LEUKEMIA 



Introduction 
• incidence of 1 - 2/100 000 people 
• typically 3 phases: 

• chronic (4 - 6 years) 
• accelerated (less than 1 year) 
• blastic (several months… inevitable death) 

 

• a clonal disease affecting a pluripotent stem cell 
• malignant clone is characterized by the presence of Philadelphia 

chromosome (Ph-chromosome) 
• Ph-chromosome is present not only in the myeloid series, but also 

erythro, mono, lympho 



Age distribution of patients with CML 

data seer.cancer.gov 2012 - 2016 

medián věku v době dg. 65 let 



• arises from reciprocal translocation of chromosomes 9 and 22 
• translocation  fusion of breakpoint cluster region (BCR) gene to chr. 22 

with the ABL gene located on chr. 9 
                       results in a bcr-abl fusion gene and protein with 
tyrosine kinase activity 

Philadelphia chromosome 



BCR-ABL tyrosine kinase 

• Abl tyrosine kinase 
• acts as a catalyst for the transfer of phosphate groups from ATP to the tyrosine 

series of proteins 
• catalyzing the transfer of energy to the protein 
• regulates cell proliferation and differentiation 

 
• Bcr - Abl kinase 

• significantly activated Abl gene 
• strong energy transfer from ATP to other proteins 
• growth advantage of leukemia clone 



Clinical feature - chronic phase 
• weight loss, night sweats 
• splenomegaly (pressure in the left lower ribs) 
• Hepatomegaly 
• often a random finding (blood donors, preoperative exam.) 
• rarely leukostasis or thrombosis: 

• cerebrovascular accidents 
• priapism 
• venous thrombosis 
• heart-attack …. 



Diagnosis of CML 

Hematology 

Bone marrow 
(with myeloid 
hyperplasia) 

Karyotype 
(Ph chromosome) 

FISH 

Chromosomal translocation 
t(9;22)(q34;q11) 

Cytogenetics  Mol. gen.  

(BCR-ABL fusion) 
PCR 

Abnormal BCR-ABL 
Lane 1: BCR-ABL+ 
Lane 2: BCR-ABL-  

Sensitivity 

Peripheral blood  
(with myeloid 

cells) 

Abnormal BCR-ABL 
Red: BCR 

Green: ABL  
Yellow: fusion 



Blood count 

• leukocytosis, in budget all developmental stages of granulocytes   
• increased platelet count 
• often higher basophils, sometimes mild anemia 



Peripheral blood smear 

chronic phase blastic phase 



Bone marrow smear 

Chronic phase 

Blastic phase 

http://ashimagebank.hematologylibrary.org/content/vol2004/issue0224/images/large/6A2A2E2B_1022_409F_A786_F16959A442DC.jpeg
http://ashimagebank.hematologylibrary.org/content/vol2003/issue1006/images/large/E1909416_64D4_490E_98C8_BCA41E1F927E.jpeg
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Natural development of CML 

Chronic phase Akcelerated phase Blastic phase 
Duration Not treated, 3-5 years different median survival in months  

Prognosis responds to treatment decreased response to 
treatment  

Resistant to treatment 

Symptoms asymptomatic 
OR 

fatigue, weight loss abdominal 
pain or discomfort night sweats 

progressive splenomegaly 
myelofibrosis 

haemorrhagic complications 
infectious complications 

accumulation of immature myeloid cells 
new cytogenetic changes 



• inevitable (no treatment), appears with a median of about 
3 years after diagnosis (in untreated patients) 
 

• the following symptoms may indicate progress: 
• progression of leukocytosis,  blast count, 

cytogenetic clonal evolution 
• thrombocytosis or thrombocytopenia, anemia 

increasing painful splenomegaly and hepatomegaly 
• bone and joint pain 
• thrombotic or bleeding complications 
• increasing dose of drugs used to control the disease 

Akcelerated and blastic phase 



Blastic phase survival 

Karanas A, Silver RT. Blood. 1968 



Treatment 

• until 2000, the treatment options were as follows: 
 

• non-curative: 
• busulfan, hydroxyurea, interferon 

 
• curative: 
• allogeneic bone marrow transplantation 
• 30 - 60% transplant mortality 



Survival of patients treated with transplantation or 
hydroxyurea / interferon 

RP Gale, Blood 1998 

http://www.bloodjournal.org/content/vol91/issue5/images/large/blod4050501.jpeg


HLA-idsib (N=3931) 

MUD (N=1806) 

p<0.001 

Survival of patients after alloTx (1997-2008) 

HLA-idsib (N=236) 

MUD (N=150) 

p=0.55 

chronic phase 

blastic phase 

data www.EBMT.org 

MUD = matched unrelated donor 
HLA-idsib = HLA identical sibling 



Gratwohl A, Bone Marrow Transplant , 2006 

Development of CML transplantation treatment 
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Tabelle2

				AML 1st CR		AML 1st CR		AML non 1st CR		AML non 1st CR

				allo		auto		allo		auto

		1990		329		286		165		102

		1991		342		337		187		156

		1992		395		381		233		149

		1993		491		487		271		148

		1994		527		517		373		201

		1995		553		551		399		193

		1996		626		596		465		202

		1997		641		641		522		201

		1998		697		759		670		207

		1999		787		759		690		209

		2000		871		886		769		192

		2001		892		847		821		188

		2002		986		837		914		154

		2003		1229		819		934		157

		2004		1354		874		1050		155

		2005		1448		726		1254		145

		2006 est.		1663		689		1490		132

				13831		10992		11207		2891

				ALL 1st CR		ALL 1st CR		ALL non 1st CR		ALL non 1st CR

				allo		auto		allo		auto

		1990		201		134		288		155

		1991		192		160		256		207

		1992		214		150		349		197

		1993		247		170		380		179

		1994		262		163		440		155

		1995		298		220		564		164

		1996		331		213		606		134

		1997		365		218		586		130

		1998		409		239		655		137

		1999		469		231		624		107

		2000		452		214		695		98

		2001		503		203		658		113

		2002		606		206		709		76

		2003		659		180		674		60

		2004		707		154		673		76

		2005		791		139		677		50

		2006 est.		919		101		780		62

				7625		3095		9614		2100

				CML cP		CML cP		CML non 1st cP		CML non 1st cP

				allo		auto		allo		auto

		1990		435		49		105		26

		1991		425		49		134		27

		1992		499		50		146		40

		1993		602		42		177		33

		1994		621		104		198		70

		1995		689		146		195		69

		1996		842		186		285		73

		1997		924		180		276		73

		1998		962		226		333		86

		1999		1098		219		298		71

		2000		1061		112		257		36

		2001		752		28		242		24

		2002		687		6		299		22

		2003		510		6		281		16

		2004		524		11		278		19

		2005		461		5		223		12

		2006 est.		363		4		260		11

				11455		1423		3987		708

				MDS		MDS

				allo		auto

		1990		86		4

		1991		93		2

		1992		136		6

		1993		154		17

		1994		196		20

		1995		249		40

		1996		268		38

		1997		321		33

		1998		334		40

		1999		389		47

		2000		454		51

		2001		514		38

		2002		607		46

		2003		683		35

		2004		748		37

		2005		956		31

		2006 est.		1263		49

				7451		534

				CLL		CLL

				allo		auto

		1990		12		0

		1991		11		0

		1992		15		3

		1993		10		11

		1994		18		16

		1995		30		48

		1996		28		68

		1997		32		110

		1998		53		208

		1999		78		213

		2000		122		220

		2001		147		208

		2002		176		192

		2003		180		190

		2004		190		195

		2005		297		179

		2006 est.		306		172

				1705		2033

				PCD		PCD

				allo		auto

		1990		46		130

		1991		65		241

		1992		78		295

		1993		89		507

		1994		99		943

		1995		103		1299

		1996		125		1744

		1997		151		2237

		1998		177		2480

		1999		242		2942

		2000		295		3431

		2001		273		4094

		2002		297		4376

		2003		247		4971

		2004		175		5538

		2005		540		6010

		2006prelim

				3002		41238

				HD		HD		NHL		NHL

				allo		auto		allo		auto

		1990		21		332		77		486

		1991		15		405		66		669

		1992		16		505		107		889

		1993		9		628		99		1334

		1994		22		800		124		1772

		1995		16		918		153		2182

		1996		29		936		179		2492

		1997		33		1066		228		3058

		1998		28		1105		265		3437

		1999		63		1157		385		3430

		2000		69		1246		466		3942

		2001		87		1310		502		4111

		2002		85		1390		478		4134

		2003		111		1416		497		4329

		2004		104		1546		489		4458

		2005		208		1677		772		4618

		2006prelim

				916		16437		4887		45341

				Neuroblastoma		Neuroblastoma		Glioma		Glioma

				allo		auto		allo		auto

		1990		0		0		0		0

		1991		3		102		0		56

		1992		4		120		0		41

		1993		4		137		0		43

		1994		3		173		0		49

		1995		1		196		0		55

		1996		3		215		0		43

		1997		5		206		0		67

		1998		6		250		1		55

		1999		0		251		0		62

		2000		3		265		1		76

		2001		2		277		0		62

		2002		4		274		1		50

		2003		5		307		0		48

		2004		4		369		n.a		n.a.

		2005		19		331		n.a		n.a.

		2006prelim

				66		3473		3		707

				Soft tissue		Soft tissue		Ewing		Ewing

				allo		auto		allo		auto

		1990		0		0		0		0

		1991		0		41		3		41

		1992		0		53		5		35

		1993		1		66		0		87

		1994		0		83		6		104

		1995		4		85		1		117

		1996		0		101		3		166

		1997		0		160		2		198

		1998		2		149		2		184

		1999		1		131		2		225

		2000		5		136		4		223

		2001		5		104		3		224

		2002		7		119		5		256

		2003		5		113		2		233

		2004		2		122		6		237

		2005		18		69		5		218

		2006prelim

				50		1532		49		2548

				Germ cell		Germ cell

				allo		auto

		1990		0		0

		1991		0		120

		1992		0		149

		1993		0		168

		1994		1		271

		1995		0		283

		1996		3		335

		1997		1		349

		1998		1		331

		1999		1		348

		2000		3		307

		2001		2		292

		2002		2		324

		2003		1		294

		2004		0		307

		2005		2		286

		2006prelim

				17		4164

				Auto immune		Auto immune

				allo		auto

		1990		0		0

		1991		0		0

		1992		0		0

		1993		0		0

		1994		0		0

		1995		0		0

		1996		0		0

		1997		6		29

		1998		6		77

		1999		5		97

		2000		10		101

		2001		3		73

		2002		12		65

		2003		18		58

		2004		8		72

		2005		4		78

		2006prelim

				72		650

				Breast Ca.		Breast Ca.

				allo		auto

		1990		0		0

		1991		0		94

		1992		0		242

		1993		1		399

		1994		1		844

		1995		9		1347

		1996		4		2209

		1997		3		2626

		1998		8		2374

		1999		15		1682

		2000		17		807

		2001		21		491

		2002		14		316

		2003		15		209

		2004		10		190

		2005		14		185

		2006prelim

				132		14015

				Inborn Errors		Immune Def		Congenital disorders		Hemoglobin-
opathies		Bone marrow failure

				allo		allo		allo		allo		allo

		1990		32		26		58		117		164

		1991		70		27		97		102		159

		1992		58		57		115		128		193

		1993		69		59		128		114		250

		1994		76		68		144		147		248

		1995		88		57		145		149		237

		1996		128		61		189		102		216

		1997		135		80		215		122		237

		1998		144		92		236		114		247

		1999		159		94		253		107		245

		2000		153		103		256		148		291

		2001		165		92		257		178		302

		2002		153		99		252		186		355

		2003		144		121		265		189		367

		2004		72		247		319		195		416

		2005		97		245		342		233		469

		2006prelim

								3271		2331		4396

				Other ST		Other ST

				allo		auto

		1990		5		377		lung

		1991		2		74		ovarian

		1992		1		89		renal

		1993		3		168		melanoma

		1994		2		263		colon

		1995		2		299		other ST

		1996		6		396

		1997		4		533

		1998		9		653

		1999		24		560

		2000		80		480

		2001		116		467

		2002		126		415

		2003		108		452

		2004		101		411

		2005		29		396

		2006prelim

				618		6033

				Others		Others		auto

				allo		auto		non malig

		1990		28		16		not used

		1991		23		5		43

		1992		32		4

		1993		62		18

		1994		70		13

		1995		61		31

		1996		83		53

		1997		77		81

		1998		93		95

		1999		103		92

		2000		127		84

		2001		146		76

		2002		107		30

		2003		111		43

		2004		54		33

		2005		85		68				* artifically high dur to French data

		2006prelim

				1262		742

				72056		144256		216312

				renal cancer		allo

		2002		80

		2003		65

		2004		61

		2005		39

		2006prelim
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ALL non 1st CR allo

ALL 1st CR allo

ALL 1st CR auto

ALL non 1st CR auto



Totals Indication by year old

		



CML cP allo

CML non 1st cP allo

CML cP auto

CML non 1st cP auto



All Indication by year

		



AML 1st CR allo

AML non 1st CR allo

AML 1st CR auto

AML non 1st CR auto



		



MDS  allo

MDS  auto



		



CLL auto

CLL allo



		



PCD auto

PCD allo



		



NHL auto

HD auto

NHL allo

HD allo



		



Neuroblastoma auto

Neuroblastoma allo



		



Ewing auto

Soft tissue auto

Ewing allo

Soft tissue allo



		



Germ cell auto

Germ cell allo



		



Auto immune auto

Auto immune allo



		



Breast Ca. auto

Breast Ca. allo



		



Bone marrow failure allo

Congenital disorders allo

Hemoglobin-
opathies allo



		



Other ST auto

Other ST allo



		



Others allo

Others auto



		



renal cancer



		Year		IndicationsStage		Total Allo		Total Auto		Total

		1990		ALL 1st CR		201		134		335				30956

		1991		ALL 1st CR		192		160		352

		1992		ALL 1st CR		214		150		364

		1993		ALL 1st CR		247		170		417

		1994		ALL 1st CR		262		163		425

		1995		ALL 1st CR		298		220		518

		1996		ALL 1st CR		331		213		544

		1997		ALL 1st CR		365		218		583

		1998		ALL 1st CR		409		239		648

		1999		ALL 1st CR		469		231		700

		2000		ALL 1st CR		452		214		666

		2001		ALL 1st CR		503		203		706

		2002		ALL 1st CR		606		206		812

		2003		ALL 1st CR		659		180		839

		2004		ALL 1st CR		696		149		845

				ALL 1st CR		0		0		0				2850

		1990		ALL non 1st CR		288		155		443

		1991		ALL non 1st CR		256		207		463

		1992		ALL non 1st CR		349		197		546

		1993		ALL non 1st CR		380		179		559

		1994		ALL non 1st CR		440		155		595

		1995		ALL non 1st CR		564		164		728

		1996		ALL non 1st CR		606		134		740

		1997		ALL non 1st CR		586		130		716

		1998		ALL non 1st CR		655		137		792

		1999		ALL non 1st CR		624		107		731

		2000		ALL non 1st CR		695		98		793

		2001		ALL non 1st CR		658		113		771

		2002		ALL non 1st CR		709		76		785

		2003		ALL non 1st CR		674		60		734

		2004		ALL non 1st CR		657		72		729				1984

				ALL non 1st CR		0		0		0

		1990		AML 1st CR		329		286		615

		1991		AML 1st CR		342		337		679

		1992		AML 1st CR		395		381		776

		1993		AML 1st CR		491		487		978

		1994		AML 1st CR		527		517		1044

		1995		AML 1st CR		553		551		1104

		1996		AML 1st CR		626		596		1222

		1997		AML 1st CR		641		641		1282

		1998		AML 1st CR		697		759		1456

		1999		AML 1st CR		787		759		1546

		2000		AML 1st CR		871		886		1757

		2001		AML 1st CR		892		847		1739

		2002		AML 1st CR		986		837		1823

		2003		AML 1st CR		1229		819		2048

		2004		AML 1st CR		1325		832		2157

				AML 1st CR		0		0		0		9535

		1990		AML non 1st CR		165		102		267

		1991		AML non 1st CR		187		156		343

		1992		AML non 1st CR		233		149		382

		1993		AML non 1st CR		271		148		419

		1994		AML non 1st CR		373		201		574

		1995		AML non 1st CR		399		193		592

		1996		AML non 1st CR		465		202		667

		1997		AML non 1st CR		522		201		723

		1998		AML non 1st CR		670		207		877

		1999		AML non 1st CR		690		209		899

		2000		AML non 1st CR		769		192		961

		2001		AML non 1st CR		821		188		1009

		2002		AML non 1st CR		914		154		1068

		2003		AML non 1st CR		934		157		1091

		2004		AML non 1st CR		1006		141		1147		2600

				AML non 1st CR		0		0		0

		1990		Auto immune disease		0		0		0

		1991		Auto immune disease		0		0		0

		1992		Auto immune disease		0		0		0

		1993		Auto immune disease		0		0		0

		1994		Auto immune disease		0		0		0

		1995		Auto immune disease		0		0		0

		1996		Auto immune disease		0		0		0

		1997		Auto immune disease		6		29		35

		1998		Auto immune disease		6		77		83

		1999		Auto immune disease		5		97		102

		2000		Auto immune disease		10		101		111

		2001		Auto immune disease		3		73		76

		2002		Auto immune disease		12		65		77

		2003		Auto immune disease		18		58		76

		2004		Auto immune disease		8		72		80		572		Breast		Breast

				Auto immune disease		0		0		0				allo		auto

		2002		Breast Ca.		14		316		330		1990		0		0

		2003		Breast Ca.		15		209		224		1991		0		94

		2004		Breast Ca.		10		189		199		1992		0		242

		1990		Breast Ca. inflammatory		0		0		0		1993		1		399

		1991		Breast Ca. inflammatory		0		0		0		1994		1		844

		1992		Breast Ca. inflammatory		0		0		0		1995		9		1347

		1993		Breast Ca. inflammatory		0		0		0		1996		4		2209

		1994		Breast Ca. inflammatory		0		0		0		1997		3		2626

		1995		Breast Ca. inflammatory		0		0		0		1998		8		2374

		1996		Breast Ca. inflammatory		0		0		0		1999		15		1682

		1997		Breast Ca. inflammatory		0		166		166		2000		17		807

		1998		Breast Ca. inflammatory		0		161		161		2001		21		491

		1999		Breast Ca. inflammatory		0		141		141		2002		14		316

		2000		Breast Ca. inflammatory		0		66		66		2003		15		209

		2001		Breast Ca. inflammatory		0		58		58		2004		10		189

				Breast Ca. inflammatory		0		0		0				118		13829

		1990		Breast Ca. metastatic		0		0		0

		1991		Breast Ca. metastatic		0		0		0

		1992		Breast Ca. metastatic		0		0		0

		1993		Breast Ca. metastatic		0		0		0

		1994		Breast Ca. metastatic		0		0		0

		1995		Breast Ca. metastatic		0		0		0

		1996		Breast Ca. metastatic		0		0		0

		1997		Breast Ca. metastatic		3		786		789

		1998		Breast Ca. metastatic		6		718		724

		1999		Breast Ca. metastatic		13		512		525

		2000		Breast Ca. metastatic		16		240		256

		2001		Breast Ca. metastatic		21		146		167

				Breast Ca. metastatic		0		0		0

		1990		Breast Ca. stage 2		0		0		0

		1991		Breast Ca. stage 2		0		94		94

		1992		Breast Ca. stage 2		0		242		242

		1993		Breast Ca. stage 2		1		399		400

		1994		Breast Ca. stage 2		1		844		845

		1995		Breast Ca. stage 2		9		1347		1356

		1996		Breast Ca. stage 2		4		2209		2213

		1997		Breast Ca. stage 2		0		1005		1005

		1998		Breast Ca. stage 2		2		879		881

		1999		Breast Ca. stage 2		2		515		517

		2000		Breast Ca. stage 2		1		267		268

		2001		Breast Ca. stage 2		0		153		153

				Breast Ca. stage 2		0		0		0

		1990		Breast Ca. stage 3		0		0		0

		1991		Breast Ca. stage 3		0		0		0

		1992		Breast Ca. stage 3		0		0		0

		1993		Breast Ca. stage 3		0		0		0

		1994		Breast Ca. stage 3		0		0		0

		1995		Breast Ca. stage 3		0		0		0

		1996		Breast Ca. stage 3		0		0		0

		1997		Breast Ca. stage 3		0		669		669

		1998		Breast Ca. stage 3		0		616		616

		1999		Breast Ca. stage 3		0		514		514

		2000		Breast Ca. stage 3		0		234		234

		2001		Breast Ca. stage 3		0		134		134

				Breast Ca. stage 3		0		0		0

		1990		CLL		12		0		12

		1991		CLL		11		0		11

		1992		CLL		15		3		18

		1993		CLL		10		11		21

		1994		CLL		18		16		34

		1995		CLL		30		48		78

		1996		CLL		28		68		96

		1997		CLL		32		110		142

		1998		CLL		53		208		261

		1999		CLL		78		213		291

		2000		CLL		122		220		342

		2001		CLL		147		208		355

		2002		CLL		176		192		368

		2003		CLL		180		190		370

		2004		CLL		189		183		372

				CLL		0		0		0		1670

		1990		CML cP		435		49		484

		1991		CML cP		425		49		474

		1992		CML cP		499		50		549

		1993		CML cP		602		42		644

		1994		CML cP		621		104		725

		1995		CML cP		689		146		835

		1996		CML cP		842		186		1028

		1997		CML cP		924		180		1104

		1998		CML cP		962		226		1188

		1999		CML cP		1098		219		1317

		2000		CML cP		1061		112		1173

		2001		CML cP		752		28		780

		2002		CML cP		687		6		693

		2003		CML cP		510		6		516

		2004		CML cP		522		11		533

				CML cP		0		0		0		1414

		1990		CML non 1st cP		105		26		131

		1991		CML non 1st cP		134		27		161

		1992		CML non 1st cP		146		40		186

		1993		CML non 1st cP		177		33		210

		1994		CML non 1st cP		198		70		268

		1995		CML non 1st cP		195		69		264

		1996		CML non 1st cP		285		73		358

		1997		CML non 1st cP		276		73		349

		1998		CML non 1st cP		333		86		419

		1999		CML non 1st cP		298		71		369

		2000		CML non 1st cP		257		36		293

		2001		CML non 1st cP		242		24		266

		2002		CML non 1st cP		299		22		321

		2003		CML non 1st cP		281		16		297

		2004		CML non 1st cP		275		19		294		685

				CML non 1st cP		0		0		0

		1990		Ewing		0		0		0

		1991		Ewing		3		41		44

		1992		Ewing		5		35		40

		1993		Ewing		0		87		87

		1994		Ewing		6		104		110

		1995		Ewing		1		117		118

		1996		Ewing		3		166		169

		1997		Ewing		2		198		200

		1998		Ewing		2		184		186

		1999		Ewing		2		225		227

		2000		Ewing		4		223		227

		2001		Ewing		3		224		227

		2002		Ewing		5		256		261

		2003		Ewing		2		233		235

		2004		Ewing		6		237		243		2330

				Ewing		0		0		0

		1990		Germinal Ca.		0		0		0

		1991		Germinal Ca.		0		120		120

		1992		Germinal Ca.		0		149		149

		1993		Germinal Ca.		0		168		168

		1994		Germinal Ca.		1		271		272

		1995		Germinal Ca.		0		283		283

		1996		Germinal Ca.		3		335		338

		1997		Germinal Ca.		1		349		350

		1998		Germinal Ca.		1		331		332

		1999		Germinal Ca.		1		348		349

		2000		Germinal Ca.		3		307		310

		2001		Germinal Ca.		2		292		294

		2002		Germinal Ca.		2		324		326

		2003		Germinal Ca.		1		294		295

		2004		Germinal Ca.		0		304		304		3875

				Germinal Ca.		0		0		0

		1990		Glioma		0		0		0

		1991		Glioma		0		56		56

		1992		Glioma		0		41		41

		1993		Glioma		0		43		43

		1994		Glioma		0		49		49

		1995		Glioma		0		55		55

		1996		Glioma		0		43		43

		1997		Glioma		0		67		67

		1998		Glioma		1		55		56

		1999		Glioma		0		62		62

		2000		Glioma		1		76		77

		2001		Glioma		0		62		62

		2002		Glioma		1		50		51

		2003		Glioma		0		48		48

				Glioma		0		0		0		707

		1990		HD		21		332		353

		1991		HD		15		405		420

		1992		HD		16		505		521

		1993		HD		9		628		637

		1994		HD		22		800		822

		1995		HD		16		918		934

		1996		HD		29		936		965

		1997		HD		33		1066		1099

		1998		HD		28		1105		1133

		1999		HD		63		1157		1220

		2000		HD		69		1246		1315

		2001		HD		87		1310		1397

		2002		HD		85		1390		1475

		2003		HD		111		1416		1527

		2004		HD		99		1501		1600		14715

				HD		0		0		0

		1990		Inborn errors		32		0		32

		1991		Inborn errors		70		0		70

		1992		Inborn errors		58		0		58

		1993		Inborn errors		69		0		69

		1994		Inborn errors		76		0		76

		1995		Inborn errors		88		0		88

		1996		Inborn errors		128		0		128

		1997		Inborn errors		135		3		138

		1998		Inborn errors		144		0		144

		1999		Inborn errors		159		1		160

		2000		Inborn errors		153		0		153

		2001		Inborn errors		165		3		168

		2002		Inborn errors		153		0		153

		2003		Inborn errors		144		1		145

				Inborn errors		0		0		0

		2004		Inherited disorders of metabolism		71		0		71

		1990		MDS		86		4		90

		1991		MDS		93		2		95

		1992		MDS		136		6		142

		1993		MDS		154		17		171

		1994		MDS		196		20		216

		1995		MDS		249		40		289

		1996		MDS		268		38		306

		1997		MDS		321		33		354

		1998		MDS		334		40		374

		1999		MDS		389		47		436

		2000		MDS		454		51		505

		2001		MDS		514		38		552

		2002		MDS		607		46		653

		2003		MDS		683		35		718

				MDS		0		0		0		453

		2004		MDS incl. Sec. AL		546		25		571		*****

		2004		MPS		198		11		209		******

		1990		Myeloma		46		130		176

		1991		Myeloma		65		241		306

		1992		Myeloma		78		295		373

		1993		Myeloma		89		507		596

		1994		Myeloma		99		943		1042

		1995		Myeloma		103		1299		1402

		1996		Myeloma		125		1744		1869

		1997		Myeloma		151		2237		2388

		1998		Myeloma		177		2480		2657

		1999		Myeloma		242		2942		3184

		2000		Myeloma		295		3431		3726

		2001		Myeloma		273		4094		4367

		2002		Myeloma		297		4376		4673

		2003		Myeloma		247		4971		5218

		2004		Plasma cell disorders - myeloma		148		5098		5246		********		35000

		2004		Plasma cell disorders - other		11		212		223		**********

				Myeloma		0		0		0

		1990		Neuroblastoma		0		0		0

		1991		Neuroblastoma		3		102		105

		1992		Neuroblastoma		4		120		124

		1993		Neuroblastoma		4		137		141

		1994		Neuroblastoma		3		173		176

		1995		Neuroblastoma		1		196		197

		1996		Neuroblastoma		3		215		218

		1997		Neuroblastoma		5		206		211

		1998		Neuroblastoma		6		250		256

		1999		Neuroblastoma		0		251		251

		2000		Neuroblastoma		3		265		268

		2001		Neuroblastoma		2		277		279

		2002		Neuroblastoma		4		274		278

		2003		Neuroblastoma		5		307		312

		2004		Neuroblastoma		4		346		350		3119

				Neuroblastoma		0		0		0

		1990		NHL		77		486		563

		1991		NHL		66		669		735

		1992		NHL		107		889		996

		1993		NHL		99		1334		1433

		1994		NHL		124		1772		1896

		1995		NHL		153		2182		2335

		1996		NHL		179		2492		2671

		1997		NHL		228		3058		3286

		1998		NHL		265		3437		3702

		1999		NHL		385		3430		3815

		2000		NHL		466		3942		4408

		2001		NHL		502		4111		4613

		2002		NHL		478		4134		4612

		2003		NHL		497		4329		4826

		2004		NHL		482		4310		4792		40575

				NHL		0		0		0

		1990		Others		28		16		44

		1991		Others		23		5		28

		1992		Others		32		4		36

		1993		Others		62		18		80

		1994		Others		70		13		83

		1995		Others		61		31		92

		1996		Others		83		53		136

		1997		Others		77		81		158

		1998		Others		93		95		188

		1999		Others		103		92		195

		2000		Others		127		84		211

		2001		Others		146		76		222

		2002		Others		107		30		137

		2003		Others		111		43		154

		2004		Others		53		33		86

				Others		0		0		0				allo		auto

		1990		Other solid tumor		5		377		382		1990		5		377

		1990		Ovarian Ca.		0		0		0		1991		2		74

		1990		Lung Ca.		0		0		0		1992		1		89

		1991		Other solid tumor		2		74		76		1993		3		168

		1991		Ovarian Ca.		0		0		0		1994		2		263

		1991		Lung Ca.		0		0		0		1995		2		299

		1992		Other solid tumor		1		89		90		1996		6		396

		1992		Ovarian Ca.		0		0		0		1997		4		533

		1992		Lung Ca.		0		0		0		1998		9		653

		1993		Other solid tumor		3		168		171		1999		24		560

		1993		Ovarian Ca.		0		0		0		2000		80		480

		1993		Lung Ca.		0		0		0		2001		116		467

		1994		Other solid tumor		2		263		265		2002		126		415

		1994		Ovarian Ca.		0		0		0		2003		108		452

		1994		Lung Ca.		0		0		0		2004		100		407

		1995		Other solid tumor		2		299		301				588		5633

		1995		Ovarian Ca.		0		0		0

		1995		Lung Ca.		0		0		0

		1996		Other solid tumor		6		396		402

		1996		Ovarian Ca.		0		0		0

		1996		Lung Ca.		0		0		0

		1997		Other solid tumor		4		280		284

		1997		Ovarian Ca.		0		171		171

		1997		Lung Ca.		0		82		82

		1998		Other solid tumor		6		381		387

		1998		Ovarian Ca.		3		185		188

		1998		Lung Ca.		0		87		87

		1999		Other solid tumor		22		301		323

		1999		Ovarian Ca.		1		172		173

		1999		Lung Ca.		1		87		88

		2000		Other solid tumor		73		320		393

		2000		Ovarian Ca.		7		97		104

		2000		Lung Ca.		0		63		63

		2001		Other solid tumor		108		333		441

		2001		Ovarian Ca.		8		92		100

		2001		Lung Ca.		0		42		42

		2002		Other solid tumor		24		278		302

		2002		Ovarian Ca.		10		99		109

		2002		Renal Ca.		80		10		90

		2002		Colon Ca.		9		2		11

		2002		Lung Ca.		0		25		25

		2002		Melanoma		3		1		4

		2003		Other solid tumor		15		335		350

		2003		Ovarian Ca.		3		68		71

		2003		Renal Ca.		65		28		93

		2003		Colon Ca.		16		1		17

		2003		Lung Ca.		4		17		21

		2003		Melanoma		5		3		8

		2004		Other solid tumor		23		365		388

		2004		Renal Ca.		61		31		92

		2004		Colon Ca.		15		10		25

		2004		Melanoma		1		1		2

				Other solid tumor		0		0		0

				Ovarian Ca.		0		0		0

				Lung Ca.		0		0		0

						588		5633		6221

		1990		SAA+Fanconi		164		0		164

		1991		SAA+Fanconi		159		0		159

		1992		SAA+Fanconi		193		1		194

		1993		SAA+Fanconi		250		1		251

		1994		SAA+Fanconi		248		2		250

		1995		SAA+Fanconi		237		0		237

		1996		SAA+Fanconi		216		0		216

		1997		SAA+Fanconi		237		0		237

		1998		SAA+Fanconi		247		0		247

		1999		SAA+Fanconi		245		2		247

		2000		SAA+Fanconi		291		1		292

		2001		SAA+Fanconi		302		0		302

		2002		SAA+Fanconi		355		0		355

		2003		SAA+Fanconi		367		0		367

		2004				412

		2004		Bone marrow failure - other		82		1		83

		2004		Bone marrow failure - SAA		330		0		330

				SAA+Fanconi		0		0		0

		1990		SCID		26		0		26

		1991		SCID		27		0		27

		1992		SCID		57		0		57

		1993		SCID		59		2		61

		1994		SCID		68		1		69

		1995		SCID		57		0		57

		1996		SCID		61		0		61

		1997		SCID		80		0		80

		1998		SCID		92		0		92

		1999		SCID		94		5		99

		2000		SCID		103		2		105

		2001		SCID		92		8		100

		2002		SCID		99		4		103

		2003		SCID		121		0		121

		2004		Immune deficiencies		240		4		244

		1990		Soft tissue		0		0		0

		1991		Soft tissue		0		41		41

		1992		Soft tissue		0		53		53

		1993		Soft tissue		1		66		67

		1994		Soft tissue		0		83		83

		1995		Soft tissue		4		85		89

		1996		Soft tissue		0		101		101

		1997		Soft tissue		0		160		160

		1998		Soft tissue		2		149		151

		1999		Soft tissue		1		131		132

		2000		Soft tissue		5		136		141

		2001		Soft tissue		5		104		109

		2002		Soft tissue		7		119		126

		2003		Soft tissue		5		113		118

		2004		Soft tissue		2		122		124		1463

				Soft tissue		0		0		0

		1990		Thalassaemia		117		0		117

		1991		Thalassaemia		102		0		102

		1992		Thalassaemia		128		0		128

		1993		Thalassaemia		114		0		114

		1994		Thalassaemia		147		0		147

		1995		Thalassaemia		149		0		149

		1996		Thalassaemia		102		0		102

		1997		Thalassaemia		122		0		122

		1998		Thalassaemia		114		0		114

		1999		Thalassaemia		107		0		107

		2000		Thalassaemia		148		0		148

		2001		Thalassaemia		178		1		179

		2002		Thalassaemia		186		0		186

		2003		Thalassaemia		189		0		189

		2004				191

		2004		Hemoglobinopathies - other		35		0		35

		2004		Hemoglobinopathies - thalassemia		156		0		156

				Thalassaemia		0		0		0

		TOTAL		1990 - 2004 preliminary data 9.2005		71900		143726		215626





		Year		IndicationsStage		HLAidBM		HLAidPBPC		nonidBM		nonidPBPC		twinBM		twinPBPC		unrelatBM		unrelatPBPC		autoBM		autoPBPC		autoBMPBPC		Total Allo		Total Auto		Total

				AML 1st CR		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		AML 1st CR		309		0		8		0		7		0		5		0		286		0		0		329		286		615

		1991		AML 1st CR		325		0		6		0		4		0		7		0		317		12		8		342		337		679

		1992		AML 1st CR		371		0		9		0		3		0		12		0		348		16		17		395		381		776

		1993		AML 1st CR		464		0		9		0		4		0		14		0		437		30		20		491		487		978

		1994		AML 1st CR		470		18		5		4		7		1		19		3		372		109		36		527		517		1044

		1995		AML 1st CR		413		80		22		5		3		2		27		1		260		242		49		553		551		1104

		1996		AML 1st CR		402		160		9		14		3		2		33		3		200		342		54		626		596		1222

		1997		AML 1st CR		355		202		11		14		3		1		47		8		198		389		54		641		641		1282

		1998		AML 1st CR		361		232		4		19		5		2		62		12		210		490		59		697		759		1456

		1999		AML 1st CR		328		327		6		18		3		4		74		27		171		565		23		787		759		1546

		2000		AML 1st CR		317		369		4		20		4		6		80		71		147		693		46		871		886		1757

		2001		AML 1st CR		258		407		7		22		1		6		103		88		116		695		36		892		847		1739

		2002		AML 1st CR		252		490		3		29		4		8		77		123		93		721		23		986		837		1823

		2003		AML 1st CR		249		636		7		34		1		8		119		175		72		728		19		1229		819		2048

				AML non 1st CR		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		AML non 1st CR		138		0		11		0		1		0		15		0		102		0		0		165		102		267

		1991		AML non 1st CR		156		0		5		0		1		0		25		0		143		8		5		187		156		343

		1992		AML non 1st CR		177		0		16		0		2		0		38		0		131		13		5		233		149		382

		1993		AML non 1st CR		210		5		14		0		2		0		40		0		127		13		8		271		148		419

		1994		AML non 1st CR		239		29		20		3		1		2		77		2		156		34		11		373		201		574

		1995		AML non 1st CR		187		60		14		24		1		1		109		3		112		76		5		399		193		592

		1996		AML non 1st CR		185		101		22		24		1		1		114		17		91		92		19		465		202		667

		1997		AML non 1st CR		142		125		13		49		2		1		167		23		61		120		20		522		201		723

		1998		AML non 1st CR		160		198		15		69		1		3		183		41		67		123		17		670		207		877

		1999		AML non 1st CR		111		215		7		80		2		3		175		97		49		139		21		690		209		899

		2000		AML non 1st CR		97		255		10		83		1		3		175		145		44		137		11		769		192		961

		2001		AML non 1st CR		89		277		11		79		0		1		153		211		41		143		4		821		188		1009

		2002		AML non 1st CR		103		301		9		70		1		3		161		266		27		122		5		914		154		1068

		2003		AML non 1st CR		76		313		7		93		2		3		133		307		17		133		7		934		157		1091

				ALL 1st CR		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		ALL 1st CR		188		0		5		0		5		0		3		0		134		0		0		201		134		335

		1991		ALL 1st CR		183		0		2		0		3		0		4		0		149		9		2		192		160		352

		1992		ALL 1st CR		196		0		4		0		6		0		8		0		144		3		3		214		150		364

		1993		ALL 1st CR		218		0		8		0		2		2		17		0		134		29		7		247		170		417

		1994		ALL 1st CR		207		6		8		1		3		2		33		2		94		55		14		262		163		425

		1995		ALL 1st CR		215		31		6		3		1		0		42		0		101		104		15		298		220		518

		1996		ALL 1st CR		203		51		5		4		1		1		59		7		90		114		9		331		213		544

		1997		ALL 1st CR		185		78		9		14		1		2		72		4		61		145		12		365		218		583

		1998		ALL 1st CR		192		101		9		8		4		1		77		17		66		158		15		409		239		648

		1999		ALL 1st CR		168		134		10		24		1		1		87		44		65		158		8		469		231		700

		2000		ALL 1st CR		185		109		4		14		1		6		79		54		47		159		8		452		214		666

		2001		ALL 1st CR		161		147		10		14		1		2		93		75		24		175		4		503		203		706

		2002		ALL 1st CR		158		196		9		16		3		3		102		119		35		167		4		606		206		812

		2003		ALL 1st CR		179		201		4		28		2		1		89		155		16		157		7		659		180		839

				ALL non 1st CR		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		ALL non 1st CR		235		0		20		0		4		0		29		0		155		0		0		288		155		443

		1991		ALL non 1st CR		221		0		12		0		3		0		20		0		204		2		1		256		207		463

		1992		ALL non 1st CR		271		0		38		0		4		0		36		0		177		15		5		349		197		546

		1993		ALL non 1st CR		261		1		22		1		1		0		94		0		140		27		12		380		179		559

		1994		ALL non 1st CR		277		22		29		4		2		2		103		1		99		46		10		440		155		595

		1995		ALL non 1st CR		290		36		21		43		5		0		168		1		90		63		11		564		164		728

		1996		ALL non 1st CR		244		76		40		54		1		1		176		14		47		83		4		606		134		740

		1997		ALL non 1st CR		232		83		17		36		2		1		178		37		36		88		6		586		130		716

		1998		ALL non 1st CR		193		105		16		47		2		0		254		38		39		94		4		655		137		792

		1999		ALL non 1st CR		168		110		13		50		2		2		201		78		19		85		3		624		107		731

		2000		ALL non 1st CR		163		139		11		71		3		2		192		114		8		87		3		695		98		793

		2001		ALL non 1st CR		139		130		10		43		0		1		190		145		15		94		4		658		113		771

		2002		ALL non 1st CR		138		172		11		46		3		2		173		164		10		64		2		709		76		785

		2003		ALL non 1st CR		115		157		4		54		1		1		173		169		8		52		0		674		60		734

				CML cP		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		CML cP		352		0		15		0		4		0		64		0		49		0		0		435		49		484

		1991		CML cP		333		0		11		0		1		0		80		0		23		26		0		425		49		474

		1992		CML cP		373		0		16		0		4		0		106		0		36		12		2		499		50		549

		1993		CML cP		457		0		17		0		5		0		123		0		15		25		2		602		42		644

		1994		CML cP		416		12		21		3		11		0		158		0		13		88		3		621		104		725

		1995		CML cP		432		62		21		6		3		0		162		3		28		115		3		689		146		835

		1996		CML cP		427		147		22		13		1		4		221		7		18		166		2		842		186		1028

		1997		CML cP		399		201		25		25		4		5		247		18		10		164		6		924		180		1104

		1998		CML cP		408		219		15		30		3		2		242		43		10		207		9		962		226		1188

		1999		CML cP		373		269		13		31		2		5		327		78		8		209		2		1098		219		1317

		2000		CML cP		329		339		9		18		2		3		266		95		5		107		0		1061		112		1173

		2001		CML cP		223		269		6		21		2		3		135		93		1		27		0		752		28		780

		2002		CML cP		194		244		7		8		1		2		127		104		0		6		0		687		6		693

		2003		CML cP		104		190		7		12		4		0		100		93		0		6		0		510		6		516

				CML non 1st cP		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		CML non 1st cP		77		0		6		0		3		0		19		0		26		0		0		105		26		131

		1991		CML non 1st cP		84		0		13		0		2		0		35		0		7		20		0		134		27		161

		1992		CML non 1st cP		104		0		5		0		0		0		37		0		5		34		1		146		40		186

		1993		CML non 1st cP		113		1		8		0		2		0		53		0		10		20		3		177		33		210

		1994		CML non 1st cP		106		10		10		3		1		0		68		0		21		47		2		198		70		268

		1995		CML non 1st cP		68		15		7		18		1		0		84		2		15		53		1		195		69		264

		1996		CML non 1st cP		79		55		7		30		2		1		100		11		7		62		4		285		73		358

		1997		CML non 1st cP		76		49		10		25		1		0		101		14		8		63		2		276		73		349

		1998		CML non 1st cP		81		67		8		39		0		2		102		34		8		76		2		333		86		419

		1999		CML non 1st cP		59		79		6		27		2		1		89		35		7		64		0		298		71		369

		2000		CML non 1st cP		34		72		6		22		0		1		77		45		2		33		1		257		36		293

		2001		CML non 1st cP		40		66		3		17		1		1		52		62		5		19		0		242		24		266

		2002		CML non 1st cP		31		113		2		12		1		1		58		81		0		22		0		299		22		321

		2003		CML non 1st cP		24		95		4		17		0		1		59		81		0		16		0		281		16		297

				MDS		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		MDS		62		0		4		0		0		0		20		0		4		0		0		86		4		90

		1991		MDS		75		0		7		0		1		0		10		0		2		0		0		93		2		95

		1992		MDS		108		0		11		0		0		0		17		0		5		1		0		136		6		142

		1993		MDS		112		0		7		0		1		0		34		0		14		3		0		154		17		171

		1994		MDS		152		6		8		0		1		1		27		1		12		5		3		196		20		216

		1995		MDS		132		39		6		6		3		1		60		2		17		21		2		249		40		289

		1996		MDS		114		71		10		9		2		1		60		1		13		23		2		268		38		306

		1997		MDS		133		79		7		17		1		2		72		10		3		28		2		321		33		354

		1998		MDS		116		99		3		9		1		1		84		21		9		31		0		334		40		374

		1999		MDS		104		119		5		10		0		4		111		36		6		40		1		389		47		436

		2000		MDS		105		151		3		22		0		1		102		70		6		45		0		454		51		505

		2001		MDS		78		196		11		16		1		4		103		105		4		34		0		514		38		552

		2002		MDS		92		241		2		30		0		0		109		133		5		39		2		607		46		653

		2003		MDS		76		298		7		18		1		4		107		172		1		34		0		683		35		718

				CLL		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		CLL		8		0		1		0		3		0		0		0		0		0		0		12		0		12

		1991		CLL		11		0		0		0		0		0		0		0		0		0		0		11		0		11

		1992		CLL		14		0		0		0		0		0		1		0		1		2		0		15		3		18

		1993		CLL		10		0		0		0		0		0		0		0		6		4		1		10		11		21

		1994		CLL		18		0		0		0		0		0		0		0		10		6		0		18		16		34

		1995		CLL		22		3		1		0		1		0		3		0		11		33		4		30		48		78

		1996		CLL		16		10		0		1		0		0		1		0		11		55		2		28		68		96

		1997		CLL		17		13		1		0		0		0		1		0		5		103		2		32		110		142

		1998		CLL		13		30		2		1		0		3		3		1		13		187		8		53		208		261

		1999		CLL		14		47		0		4		0		0		8		5		17		188		8		78		213		291

		2000		CLL		19		78		0		2		0		1		7		15		12		203		5		122		220		342

		2001		CLL		19		89		0		2		0		1		14		22		8		199		1		147		208		355

		2002		CLL		11		123		2		3		0		1		11		25		3		183		6		176		192		368

		2003		CLL		12		120		1		3		0		0		6		38		1		186		3		180		190		370

				Myeloma		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		Myeloma		45		0		1		0		0		0		0		0		130		0		0		46		130		176

		1991		Myeloma		61		0		1		0		2		0		1		0		140		82		19		65		241		306

		1992		Myeloma		73		0		1		0		3		0		1		0		120		150		25		78		295		373

		1993		Myeloma		85		0		0		0		0		0		4		0		114		371		22		89		507		596

		1994		Myeloma		90		4		2		0		1		0		2		0		82		801		60		99		943		1042

		1995		Myeloma		72		21		1		1		3		2		3		0		98		1150		51		103		1299		1402

		1996		Myeloma		71		40		5		2		1		3		3		0		61		1653		30		125		1744		1869

		1997		Myeloma		65		74		4		1		4		2		1		0		69		2125		43		151		2237		2388

		1998		Myeloma		70		90		0		3		2		2		10		0		31		2420		29		177		2480		2657

		1999		Myeloma		60		146		0		4		1		2		18		11		26		2901		15		242		2942		3184

		2000		Myeloma		37		184		1		11		1		8		26		27		47		3371		13		295		3431		3726

		2001		Myeloma		43		157		1		10		0		6		22		34		12		4065		17		273		4094		4367

		2002		Myeloma		32		192		0		1		0		8		20		44		15		4336		25		297		4376		4673

		2003		Myeloma		29		157		0		0		0		4		14		43		37		4927		7		247		4971		5218

				HD		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		HD		20		0		0		0		1		0		0		0		332		0		0		21		332		353

		1991		HD		13		0		0		0		2		0		0		0		346		41		18		15		405		420

		1992		HD		16		0		0		0		0		0		0		0		364		105		36		16		505		521

		1993		HD		8		0		1		0		0		0		0		0		328		227		73		9		628		637

		1994		HD		19		3		0		0		0		0		0		0		221		498		81		22		800		822

		1995		HD		9		6		0		1		0		0		0		0		178		679		61		16		918		934

		1996		HD		12		12		1		1		0		1		2		0		123		755		58		29		936		965

		1997		HD		10		13		2		5		0		3		0		0		103		909		54		33		1066		1099

		1998		HD		6		13		0		3		0		1		5		0		106		959		40		28		1105		1133

		1999		HD		15		31		0		4		1		4		6		2		75		1043		39		63		1157		1220

		2000		HD		10		43		0		2		1		1		5		7		76		1141		29		69		1246		1315

		2001		HD		7		52		0		6		0		3		8		11		58		1220		32		87		1310		1397

		2002		HD		15		43		1		4		0		0		12		10		57		1294		39		85		1390		1475

		2003		HD		12		61		1		2		0		0		12		23		53		1333		30		111		1416		1527

				NHL		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		NHL		70		0		4		0		3		0		0		0		486		0		0		77		486		563

		1991		NHL		60		0		0		0		4		0		2		0		582		58		29		66		669		735

		1992		NHL		95		0		3		0		5		0		4		0		641		163		85		107		889		996

		1993		NHL		96		0		1		0		1		0		1		0		633		583		118		99		1334		1433

		1994		NHL		105		6		1		0		2		2		8		0		429		1250		93		124		1772		1896

		1995		NHL		110		25		1		5		1		3		6		2		287		1820		75		153		2182		2335

		1996		NHL		97		58		1		5		2		4		9		3		184		2233		75		179		2492		2671

		1997		NHL		134		64		2		4		3		3		16		2		143		2823		92		228		3058		3286

		1998		NHL		105		109		3		13		5		8		19		3		145		3208		84		265		3437		3702

		1999		NHL		97		204		2		14		3		7		39		19		125		3253		52		385		3430		3815

		2000		NHL		96		258		1		14		1		10		40		46		100		3788		54		466		3942		4408

		2001		NHL		77		305		1		16		1		8		39		55		78		3983		50		502		4111		4613

		2002		NHL		74		255		2		18		1		4		41		83		63		4023		48		478		4134		4612

		2003		NHL		66		280		4		11		0		3		48		85		97		4189		43		497		4329		4826

				Neuroblastoma		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		Neuroblastoma		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1991		Neuroblastoma		2		0		0		0		1		0		0		0		86		14		2		3		102		105

		1992		Neuroblastoma		4		0		0		0		0		0		0		0		94		23		3		4		120		124

		1993		Neuroblastoma		4		0		0		0		0		0		0		0		91		37		9		4		137		141

		1994		Neuroblastoma		2		0		0		0		1		0		0		0		92		63		18		3		173		176

		1995		Neuroblastoma		1		0		0		0		0		0		0		0		63		120		13		1		196		197

		1996		Neuroblastoma		1		1		0		0		0		0		0		1		45		153		17		3		215		218

		1997		Neuroblastoma		2		1		0		0		1		1		0		0		35		165		6		5		206		211

		1998		Neuroblastoma		1		1		0		0		2		2		0		0		39		204		7		6		250		256

		1999		Neuroblastoma		0		0		0		0		0		0		0		0		31		214		6		0		251		251

		2000		Neuroblastoma		3		0		0		0		0		0		0		0		31		227		7		3		265		268

		2001		Neuroblastoma		1		0		0		1		0		0		0		0		25		247		5		2		277		279

		2002		Neuroblastoma		2		0		0		1		1		0		0		0		30		242		2		4		274		278

		2003		Neuroblastoma		3		0		0		2		0		0		0		0		21		277		9		5		307		312

				Glioma		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		Glioma		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1991		Glioma		0		0		0		0		0		0		0		0		56		0		0		0		56		56

		1992		Glioma		0		0		0		0		0		0		0		0		40		0		1		0		41		41

		1993		Glioma		0		0		0		0		0		0		0		0		34		7		2		0		43		43

		1994		Glioma		0		0		0		0		0		0		0		0		37		12		0		0		49		49

		1995		Glioma		0		0		0		0		0		0		0		0		23		28		4		0		55		55

		1996		Glioma		0		0		0		0		0		0		0		0		21		19		3		0		43		43

		1997		Glioma		0		0		0		0		0		0		0		0		10		55		2		0		67		67

		1998		Glioma		0		1		0		0		0		0		0		0		3		50		2		1		55		56

		1999		Glioma		0		0		0		0		0		0		0		0		3		59		0		0		62		62

		2000		Glioma		0		0		0		0		0		0		1		0		1		75		0		1		76		77

		2001		Glioma		0		0		0		0		0		0		0		0		2		60		0		0		62		62

		2002		Glioma		0		1		0		0		0		0		0		0		1		48		1		1		50		51

		2003		Glioma		0		0		0		0		0		0		0		0		2		45		1		0		48		48

				Soft tissue		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		Soft tissue		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1991		Soft tissue		0		0		0		0		0		0		0		0		37		4		0		0		41		41

		1992		Soft tissue		0		0		0		0		0		0		0		0		45		6		2		0		53		53

		1993		Soft tissue		1		0		0		0		0		0		0		0		33		27		6		1		66		67

		1994		Soft tissue		0		0		0		0		0		0		0		0		33		45		5		0		83		83

		1995		Soft tissue		2		0		1		1		0		0		0		0		13		63		9		4		85		89

		1996		Soft tissue		0		0		0		0		0		0		0		0		8		87		6		0		101		101

		1997		Soft tissue		0		0		0		0		0		0		0		0		7		146		7		0		160		160

		1998		Soft tissue		1		0		0		0		0		0		1		0		3		143		3		2		149		151

		1999		Soft tissue		0		1		0		0		0		0		0		0		4		124		3		1		131		132

		2000		Soft tissue		2		3		0		0		0		0		0		0		5		130		1		5		136		141

		2001		Soft tissue		0		5		0		0		0		0		0		0		5		97		2		5		104		109

		2002		Soft tissue		1		6		0		0		0		0		0		0		1		115		3		7		119		126

		2003		Soft tissue		2		3		0		0		0		0		0		0		2		111		0		5		113		118

				Germinal Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		Germinal Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1991		Germinal Ca.		0		0		0		0		0		0		0		0		120		0		0		0		120		120

		1992		Germinal Ca.		0		0		0		0		0		0		0		0		109		35		5		0		149		149

		1993		Germinal Ca.		0		0		0		0		0		0		0		0		73		84		11		0		168		168

		1994		Germinal Ca.		0		0		0		0		0		0		1		0		58		186		27		1		271		272

		1995		Germinal Ca.		0		0		0		0		0		0		0		0		24		243		16		0		283		283

		1996		Germinal Ca.		1		1		0		0		0		1		0		0		20		306		9		3		335		338

		1997		Germinal Ca.		0		0		0		0		0		1		0		0		20		326		3		1		349		350

		1998		Germinal Ca.		0		0		0		0		0		1		0		0		9		314		8		1		331		332

		1999		Germinal Ca.		0		1		0		0		0		0		0		0		5		336		7		1		348		349

		2000		Germinal Ca.		0		3		0		0		0		0		0		0		10		296		1		3		307		310

		2001		Germinal Ca.		0		2		0		0		0		0		0		0		2		290		0		2		292		294

		2002		Germinal Ca.		0		2		0		0		0		0		0		0		2		319		3		2		324		326

		2003		Germinal Ca.		0		1		0		0		0		0		0		0		8		285		1		1		294		295

				Breast Ca. stage 2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		Breast Ca. stage 2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1991		Breast Ca. stage 2		0		0		0		0		0		0		0		0		66		6		22		0		94		94

		1992		Breast Ca. stage 2		0		0		0		0		0		0		0		0		145		38		59		0		242		242

		1993		Breast Ca. stage 2		0		0		0		0		1		0		0		0		128		235		36		1		399		400

		1994		Breast Ca. stage 2		1		0		0		0		0		0		0		0		55		768		21		1		844		845

		1995		Breast Ca. stage 2		0		7		0		0		0		2		0		0		32		1300		15		9		1347		1356

		1996		Breast Ca. stage 2		1		3		0		0		0		0		0		0		17		2175		17		4		2209		2213

		1997		Breast Ca. stage 2		0		0		0		0		0		0		0		0		16		986		3		0		1005		1005

		1998		Breast Ca. stage 2		2		0		0		0		0		0		0		0		0		874		5		2		879		881

		1999		Breast Ca. stage 2		0		2		0		0		0		0		0		0		1		514		0		2		515		517

		2000		Breast Ca. stage 2		0		1		0		0		0		0		0		0		1		266		0		1		267		268

		2001		Breast Ca. stage 2		0		0		0		0		0		0		0		0		0		153		0		0		153		153

				Breast Ca. stage 3		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		Breast Ca. stage 3		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1991		Breast Ca. stage 3		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1992		Breast Ca. stage 3		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1993		Breast Ca. stage 3		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1994		Breast Ca. stage 3		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1995		Breast Ca. stage 3		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1996		Breast Ca. stage 3		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1997		Breast Ca. stage 3		0		0		0		0		0		0		0		0		3		665		1		0		669		669

		1998		Breast Ca. stage 3		0		0		0		0		0		0		0		0		2		611		3		0		616		616

		1999		Breast Ca. stage 3		0		0		0		0		0		0		0		0		1		512		1		0		514		514

		2000		Breast Ca. stage 3		0		0		0		0		0		0		0		0		0		234		0		0		234		234

		2001		Breast Ca. stage 3		0		0		0		0		0		0		0		0		0		134		0		0		134		134

				Breast Ca. inflammatory		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		Breast Ca. inflammatory		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1991		Breast Ca. inflammatory		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1992		Breast Ca. inflammatory		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1993		Breast Ca. inflammatory		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1994		Breast Ca. inflammatory		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1995		Breast Ca. inflammatory		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1996		Breast Ca. inflammatory		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1997		Breast Ca. inflammatory		0		0		0		0		0		0		0		0		1		158		7		0		166		166

		1998		Breast Ca. inflammatory		0		0		0		0		0		0		0		0		7		149		5		0		161		161

		1999		Breast Ca. inflammatory		0		0		0		0		0		0		0		0		0		139		2		0		141		141

		2000		Breast Ca. inflammatory		0		0		0		0		0		0		0		0		1		65		0		0		66		66

		2001		Breast Ca. inflammatory		0		0		0		0		0		0		0		0		0		58		0		0		58		58

				Breast Ca. metastatic		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		Breast Ca. metastatic		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1991		Breast Ca. metastatic		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1992		Breast Ca. metastatic		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1993		Breast Ca. metastatic		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1994		Breast Ca. metastatic		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1995		Breast Ca. metastatic		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1996		Breast Ca. metastatic		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1997		Breast Ca. metastatic		1		2		0		0		0		0		0		0		12		767		7		3		786		789

		1998		Breast Ca. metastatic		0		5		0		1		0		0		0		0		1		716		1		6		718		724

		1999		Breast Ca. metastatic		2		11		0		0		0		0		0		0		0		512		0		13		512		525

		2000		Breast Ca. metastatic		1		14		0		0		0		0		0		1		1		239		0		16		240		256

		2001		Breast Ca. metastatic		0		21		0		0		0		0		0		0		0		146		0		21		146		167

				Ewing		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		Ewing		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1991		Ewing		2		0		0		0		1		0		0		0		22		7		12		3		41		44

		1992		Ewing		5		0		0		0		0		0		0		0		18		11		6		5		35		40

		1993		Ewing		0		0		0		0		0		0		0		0		32		35		20		0		87		87

		1994		Ewing		5		0		0		0		1		0		0		0		13		81		10		6		104		110

		1995		Ewing		1		0		0		0		0		0		0		0		5		105		7		1		117		118

		1996		Ewing		0		1		0		0		1		1		0		0		3		161		2		3		166		169

		1997		Ewing		0		1		1		0		0		0		0		0		0		195		3		2		198		200

		1998		Ewing		2		0		0		0		0		0		0		0		8		170		6		2		184		186

		1999		Ewing		0		1		0		0		1		0		0		0		7		212		6		2		225		227

		2000		Ewing		0		2		0		2		0		0		0		0		8		212		3		4		223		227

		2001		Ewing		1		2		0		0		0		0		0		0		8		213		3		3		224		227

		2002		Ewing		2		1		0		1		0		0		0		1		5		246		5		5		256		261

		2003		Ewing		0		0		0		1		0		1		0		0		5		225		3		2		233		235

				Lung Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		Lung Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1991		Lung Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1992		Lung Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1993		Lung Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1994		Lung Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1995		Lung Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1996		Lung Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1997		Lung Ca.		0		0		0		0		0		0		0		0		0		81		1		0		82		82

		1998		Lung Ca.		0		0		0		0		0		0		0		0		0		84		3		0		87		87

		1999		Lung Ca.		0		1		0		0		0		0		0		0		0		87		0		1		87		88

		2000		Lung Ca.		0		0		0		0		0		0		0		0		0		63		0		0		63		63

		2001		Lung Ca.		0		0		0		0		0		0		0		0		0		42		0		0		42		42

		2002		Lung Ca.		0		0		0		0		0		0		0		0		0		25		0		0		25		25

		2003		Lung Ca.		0		4		0		0		0		0		0		0		1		16		0		4		17		21

				Ovarian Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		Ovarian Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1991		Ovarian Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1992		Ovarian Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1993		Ovarian Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1994		Ovarian Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1995		Ovarian Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1996		Ovarian Ca.		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1997		Ovarian Ca.		0		0		0		0		0		0		0		0		4		165		2		0		171		171

		1998		Ovarian Ca.		1		2		0		0		0		0		0		0		1		182		2		3		185		188

		1999		Ovarian Ca.		1		0		0		0		0		0		0		0		0		170		2		1		172		173

		2000		Ovarian Ca.		2		3		0		0		0		0		1		1		2		95		0		7		97		104

		2001		Ovarian Ca.		0		8		0		0		0		0		0		0		1		91		0		8		92		100

		2002		Ovarian Ca.		0		10		0		0		0		0		0		0		0		96		3		10		99		109

		2003		Ovarian Ca.		0		3		0		0		0		0		0		0		1		67		0		3		68		71

				Other solid tumor		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		Other solid tumor		4		0		0		0		1		0		0		0		377		0		0		5		377		382

		1991		Other solid tumor		2		0		0		0		0		0		0		0		70		4		0		2		74		76

		1992		Other solid tumor		1		0		0		0		0		0		0		0		66		17		6		1		89		90

		1993		Other solid tumor		2		0		0		0		1		0		0		0		89		66		13		3		168		171

		1994		Other solid tumor		1		0		0		0		0		1		0		0		69		182		12		2		263		265

		1995		Other solid tumor		0		1		0		0		0		1		0		0		24		261		14		2		299		301

		1996		Other solid tumor		2		3		0		0		0		0		0		1		15		371		10		6		396		402

		1997		Other solid tumor		1		2		0		0		1		0		0		0		14		256		10		4		280		284

		1998		Other solid tumor		3		2		0		0		0		0		1		0		18		353		10		6		381		387

		1999		Other solid tumor		4		16		0		1		0		0		1		0		17		282		2		22		301		323

		2000		Other solid tumor		4		57		0		1		0		2		0		9		7		311		2		73		320		393

		2001		Other solid tumor		2		102		0		3		0		0		0		1		18		311		4		108		333		441

		2002		Other solid tumor		3		17		0		0		0		1		1		2		8		263		7		24		278		302

		2003		Other solid tumor		0		7		0		0		0		0		3		5		18		314		3		15		335		350

				SAA+Fanconi		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		SAA+Fanconi		135		0		9		0		4		0		16		0		0		0		0		164		0		164

		1991		SAA+Fanconi		135		0		1		0		4		0		19		0		0		0		0		159		0		159

		1992		SAA+Fanconi		159		0		9		0		2		0		23		0		1		0		0		193		1		194

		1993		SAA+Fanconi		199		2		7		0		2		0		40		0		0		0		1		250		1		251

		1994		SAA+Fanconi		187		7		9		2		1		1		39		2		1		1		0		248		2		250

		1995		SAA+Fanconi		180		12		4		4		3		0		34		0		0		0		0		237		0		237

		1996		SAA+Fanconi		137		29		8		5		1		1		26		9		0		0		0		216		0		216

		1997		SAA+Fanconi		145		33		2		5		0		1		43		8		0		0		0		237		0		237

		1998		SAA+Fanconi		134		50		4		4		2		0		45		8		0		0		0		247		0		247

		1999		SAA+Fanconi		126		38		4		11		2		2		45		17		1		0		1		245		2		247

		2000		SAA+Fanconi		123		79		7		12		0		0		49		21		0		1		0		291		1		292

		2001		SAA+Fanconi		129		70		3		13		3		1		55		28		0		0		0		302		0		302

		2002		SAA+Fanconi		160		75		8		16		3		1		59		33		0		0		0		355		0		355

		2003		SAA+Fanconi		154		83		11		10		2		1		67		39		0		0		0		367		0		367

				Thalassaemia		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		Thalassaemia		117		0		0		0		0		0		0		0		0		0		0		117		0		117

		1991		Thalassaemia		102		0		0		0		0		0		0		0		0		0		0		102		0		102

		1992		Thalassaemia		125		0		3		0		0		0		0		0		0		0		0		128		0		128

		1993		Thalassaemia		114		0		0		0		0		0		0		0		0		0		0		114		0		114

		1994		Thalassaemia		147		0		0		0		0		0		0		0		0		0		0		147		0		147

		1995		Thalassaemia		143		5		0		0		0		0		1		0		0		0		0		149		0		149

		1996		Thalassaemia		96		6		0		0		0		0		0		0		0		0		0		102		0		102

		1997		Thalassaemia		100		15		0		0		0		0		7		0		0		0		0		122		0		122

		1998		Thalassaemia		97		6		1		0		0		0		10		0		0		0		0		114		0		114

		1999		Thalassaemia		83		19		0		1		1		0		3		0		0		0		0		107		0		107

		2000		Thalassaemia		93		39		2		2		0		0		10		2		0		0		0		148		0		148

		2001		Thalassaemia		101		46		6		8		0		0		16		1		0		1		0		178		1		179

		2002		Thalassaemia		104		44		7		9		0		0		17		5		0		0		0		186		0		186

		2003		Thalassaemia		107		51		4		4		0		0		21		2		0		0		0		189		0		189

				SCID		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		SCID		7		0		18		0		0		0		1		0		0		0		0		26		0		26

		1991		SCID		4		0		22		0		0		0		1		0		0		0		0		27		0		27

		1992		SCID		21		0		34		0		0		0		2		0		0		0		0		57		0		57

		1993		SCID		18		0		34		0		0		0		7		0		2		0		0		59		2		61

		1994		SCID		16		2		40		1		0		0		9		0		1		0		0		68		1		69

		1995		SCID		13		1		25		7		0		0		11		0		0		0		0		57		0		57

		1996		SCID		19		7		16		12		0		0		6		1		0		0		0		61		0		61

		1997		SCID		34		2		19		6		0		0		16		3		0		0		0		80		0		80

		1998		SCID		28		8		10		22		0		0		19		5		0		0		0		92		0		92

		1999		SCID		28		8		23		18		0		0		14		3		4		1		0		94		5		99

		2000		SCID		25		5		12		33		0		0		19		9		2		0		0		103		2		105

		2001		SCID		17		8		24		21		0		0		13		9		6		2		0		92		8		100

		2002		SCID		27		1		17		23		0		0		20		11		1		3		0		99		4		103

		2003		SCID		32		5		18		23		0		0		21		22		0		0		0		121		0		121

				Inborn errors		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		Inborn errors		14		0		13		0		0		0		5		0		0		0		0		32		0		32

		1991		Inborn errors		42		0		18		0		0		0		10		0		0		0		0		70		0		70

		1992		Inborn errors		35		0		15		0		0		0		8		0		0		0		0		58		0		58

		1993		Inborn errors		37		0		14		0		0		0		18		0		0		0		0		69		0		69

		1994		Inborn errors		41		1		16		1		0		0		17		0		0		0		0		76		0		76

		1995		Inborn errors		36		3		12		7		0		0		29		1		0		0		0		88		0		88

		1996		Inborn errors		50		4		14		8		0		0		48		4		0		0		0		128		0		128

		1997		Inborn errors		50		2		18		14		0		0		42		9		1		0		2		135		3		138

		1998		Inborn errors		45		12		11		22		0		0		39		15		0		0		0		144		0		144

		1999		Inborn errors		54		14		7		30		0		0		46		8		0		1		0		159		1		160

		2000		Inborn errors		45		14		12		23		0		0		37		22		0		0		0		153		0		153

		2001		Inborn errors		47		9		8		18		1		0		54		28		0		3		0		165		3		168

		2002		Inborn errors		39		9		7		23		0		0		52		23		0		0		0		153		0		153

		2003		Inborn errors		44		11		8		11		0		0		44		26		0		1		0		144		1		145

				Auto immune disease		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		Auto immune disease		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1991		Auto immune disease		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1992		Auto immune disease		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1993		Auto immune disease		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1994		Auto immune disease		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1995		Auto immune disease		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1996		Auto immune disease		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1997		Auto immune disease		0		6		0		0		0		0		0		0		4		25		0		6		29		35

		1998		Auto immune disease		3		0		1		0		0		0		2		0		11		65		1		6		77		83

		1999		Auto immune disease		1		3		0		0		0		0		1		0		11		86		0		5		97		102

		2000		Auto immune disease		1		1		1		3		0		0		4		0		10		91		0		10		101		111

		2001		Auto immune disease		0		1		0		1		0		0		0		1		3		68		2		3		73		76

		2002		Auto immune disease		4		3		1		0		0		0		3		1		3		59		3		12		65		77

		2003		Auto immune disease		6		2		2		2		0		0		1		5		3		54		1		18		58		76

				Others		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1990		Others		21		0		3		0		0		0		4		0		16		0		0		28		16		44

		1991		Others		16		0		3		0		1		0		3		0		2		2		1		23		5		28

		1992		Others		23		0		6		0		0		0		3		0		4		0		0		32		4		36

		1993		Others		46		0		4		0		1		0		11		0		10		7		1		62		18		80

		1994		Others		44		8		3		1		1		0		13		0		1		12		0		70		13		83

		1995		Others		42		6		3		0		0		0		10		0		3		28		0		61		31		92

		1996		Others		41		13		5		7		1		0		14		2		4		47		2		83		53		136

		1997		Others		42		12		1		5		0		2		13		2		5		74		2		77		81		158

		1998		Others		42		23		2		5		0		0		19		2		3		91		1		93		95		188

		1999		Others		41		27		2		4		0		1		17		11		3		89		0		103		92		195

		2000		Others		39		46		2		5		0		0		23		12		2		81		1		127		84		211

		2001		Others		48		39		3		10		1		0		27		18		4		71		1		146		76		222

		2002		Others		44		23		2		7		0		0		20		11		0		30		0		107		30		137

		2003		Others		31		27		4		6		0		0		28		15		1		41		1		111		43		154

		2002		Breast Ca.		0		13		0		0		0		1		0		0		0		315		1		14		316		330

		2003		Breast Ca.		0		15		0		0		0		0		0		0		0		207		2		15		209		224

		2002		Renal Ca.		4		68		0		3		0		0		0		5		0		10		0		80		10		90

		2003		Renal Ca.		4		53		1		0		0		0		2		5		0		28		0		65		28		93

		2002		Melanoma		1		1		0		1		0		0		0		0		0		1		0		3		1		4

		2003		Melanoma		0		4		0		1		0		0		0		0		0		3		0		5		3		8

		2002		Colon Ca.		0		8		0		1		0		0		0		0		0		2		0		9		2		11

		2003		Colon Ca.		0		15		0		1		0		0		0		0		0		1		0		16		1		17
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Inhibitors in the treatment of CML 

tyrosine kinase inhibitors - first drug: imatinib (Gleevec) 
• a tyrosine kinase antagonist with specific and potent inhibition of 

Abl tyrosine kinase 
• specifically blocks its ATP binding site on the Abl kinase 
• Thus, by releasing phosphate groups from ATP, Abl kinase cannot 

release energy and activate other proteins 
• is a first-line drug for newly diagnosed CML 

 
 

other inhibitors available today: nilotinib, dasatinib, ponatinib etc. 



Imatinib inhibits ATP binding to abl 
tyrosine kinase 

Biochemical pathways, Kohn Pharmaceuticals; https://kohnpharmaceuticals.weebly.com/ 

https://kohnpharmaceuticals.weebly.com/


• hematological parameters: 
• leukocyte and platelet count, differential budget 
• BM aspiration - no signs of acceleration (blasts) 
• spleen size 

 
• cytogenetics: 

• percentage of Ph-positive mitoses in bone marrow 
• FISH (sensitivity 1 in approx. 100 cores, 10-2) 

 

• molecular genetics (quantitative-PCR): 
• number of BCR-ABL transcripts 
• sensitivity 10-6 

Monitoring of treatment 



Course and objectives of treatment 

• haematological remission 
• normalization of blood count 
 

• cytogenetic remission  
• Ph-chromosome disappearance 

 
• molecular genetic remission  

• not detectable by BCR-ABL 
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cured ? 



Imatinib fundamentally altered CML 
therapy and its results 

IFN-α, interferon-alpha; OS, overall survival; Ph, Philadelphia chromosome; SCT, stem cell transplantation 



Survival by type of treatment 

   treatment                       5-years survival           
busulfan                         40% 
hydroxyurea                      50% 
interferon                       60% 
alogeneic transplant                 > 60% 
imatinib                90% 

A 55-year-old patient diagnosed in 1980 had a probability of 
survival of about 4 years, with a diagnosis in 2010 of 30 years 



Development of tumor mass during treatment 
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‘real time’ 

‘nested’ 

the goal of treatment is to achieve 
eradication of all BCR / ABL containing 
transcript = molecular remission 



Assouline S, Current Oncology 2011 

Treatment algoritm (example) 



ELN: European Leukemia Net 

• newly diagnosed CML - imatinib 400 mg / day 
• if the optimal response is not achieved after 6 to 12 months - 

dose increase, second generation TKI or consideration of 
allogeneic transplantation 

Definition of optimal treatment response 



Imatinib Resistance 

• some patients do not respond to 
treatment 

• in others, long-term treatment 
leads to the emergence of 
resistance 

• mutations of the BCR / ABL 
protein kinase domain 
responsible for resistance to 
inhibitors 

Baccarani M. et al, Hematologica 2008 
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Relativní kvantifikace pomocí

RQ-PCR fúzního genu BCR-ABL 0,664330,000510,00083 0 0,00003 0 0 0
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List1

				11/29/06		12/13/06		12/21/06		6/20/07		6/17/08		9/17/10		Normály		Jednotky						Relativní kvantifikace pomocí RQ-PCR fúzního genu BCR-ABL

		Krevní obraz																						doba		klinika		kit Ipsogen

		B-Le		320.3		76.5		13.1		7.1		7.4		6.3		4 - 10		109/l						XI/06		záchyt CML		0.66433		66433

		B-Ery		3.43		3.14		3.48		4.56		4.67		4.82		3,5 - 5,6		1012/l						VII/07		6.měsíc Glivec		0.00051		51

		B-Hb		106		101		109		141		146		151		130 - 173		g/l						XII/07		12.měsíc Glivec		0.00083		83

		B-HTK		0.313		0.287		0.323		0.416		0.436		0.449		0,42 - 0,53		1						VI/08		18.měsíc Glivec		0		0

		B-Obj ery		91		91		93		91		93		93		80 - 98		fl						III/09		27.měsíc Glivec		0.00003		3

		B-Hb ery		31		32.2		31.3		31		31.3		31.4		26 - 35		pg						VI/09		30.měsíc Glivec		0		0

		B-Hb konc		339		353		338		340		336		337		310 - 370		g/l						XII/09		36.měsíc Glivec		0		0

		B-Trombo		272		533		621		215		210		173		150 - 400		109/l						VI/10		42.měsíc Glivec		0		0

		Dif mikr.

		B-Seg		0.34												0,5 - 0,75		1

		B-Tyc		0.28												0,01 - 0,031		1

		B-Ly		0.06												0,25 - 0,4		1

		B-Mo		0.02												0,03 - 0,08		1

		B-Eo		0.04												0,01 - 0,03		1

		B-Ba		0.04												0 - 0,01		1

		B-MMc		0.06												0 - 0		1

		B-Mc		0.13												0 - 0		1

		B-PMc		0.01												0 - 0		1

		B-Nbl		2/100												0 - 0		1

		Nezařazené

		Blast		0.02												0 - 0		1

				9/17/10		Normály		Jednotky

		Krevní obraz

		B-Le		6.3		4 - 10		109/l

		B-Ery		4.82		3,5 - 5,6		1012/l

		B-Hb		151		130 - 173		g/l

		B-HTK		0.449		0,42 - 0,53		1

		B-Obj ery		93		80 - 98		fl

		B-Hb ery		31.4		26 - 35		pg

		B-Hb konc		337		310 - 370		g/l

		B-Trombo		173		150 - 400		109/l

				11/29/06		Normály		Jednotky

		Krevní obraz

		B-Le		320.3		4-Oct		109/l

		B-Ery		3.43		3,5 - 5,6		1012/l

		B-Hb		106		130 - 173		g/l

		B-HTK		0.313		0,42 - 0,53		1

		B-Obj ery		91		80 - 98		fl

		B-Hb ery		31		26 - 35		pg

		B-Hb konc		339		310 - 370		g/l

		B-Trombo		272		150 - 400		109/l

		Dif mikr.

		B-Seg		0.34		0,5 - 0,75		1

		B-Tyc		0.28		0,01 - 0,031		1

		B-Ly		0.06		0,25 - 0,4		1

		B-Mo		0.02		0,03 - 0,08		1

		B-Eo		0.04		0,01 - 0,03		1

		B-Ba		0.04		0 - 0,01		1

		B-MMc		0.06		0 - 0		1

		B-Mc		0.13		0 - 0		1

		B-PMc		0.01		0 - 0		1

		B-Nbl		2/100		0 - 0		1								11/29/06		Normály		Jednotky						12/21/06		Normály		Jednotky

		Nezařazené												Krevní obraz										Krevní obraz

		Blast		0.02		0 - 0		1						B-Le		320.3		4-Oct		109/l				B-Le		13.1		4-Oct		109/l

														B-Ery		3.43		3,5 - 5,6		1012/l				B-Ery		3.48		3,5 - 5,6		1012/l

														B-Hb		106		130 - 173		g/l				B-Hb		109		130 - 173		g/l

														B-HTK		0.313		0,42 - 0,53		1				B-HTK		0.323		0,42 - 0,53		1

														B-Obj ery		91		80 - 98		fl				B-Obj ery		93		80 - 98		fl

														B-Hb ery		31		26 - 35		pg				B-Hb ery		31.3		26 - 35		pg

														B-Hb konc		339		310 - 370		g/l				B-Hb konc		338		310 - 370		g/l

														B-Trombo		272		150 - 400		109/l				B-Trombo		621		150 - 400		109/l

														Dif mikr.

														B-Seg		0.34		0,5 - 0,75		1

														B-Tyc		0.28		0,01 - 0,031		1

														B-Ly		0.06		0,25 - 0,4		1

														B-Mo		0.02		0,03 - 0,08		1

														B-Eo		0.04		0,01 - 0,03		1

														B-Ba		0.04		0 - 0,01		1

														B-MMc		0.06		0 - 0		1

														B-Mc		0.13		0 - 0		1

														B-PMc		0.01		0 - 0		1

														B-Nbl		2/100		0 - 0		1

														Nezařazené

														Blast		0.02		0 - 0		1
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kit Ipsogen

0,00003

XI/06

VII/07

XII/07

VI/08

III/09
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záchyt CML, terapie Litalir, od XII/06 Glivec
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				9/22/04		10/13/05		4/23/08		10/23/08		7/30/09		3/1/10		Normály		Jednotky								Relativní kvantifikace pomocí RQ-PCR fúzního genu BCR-ABL

		Krevní obraz																								doba		klinika		kit Ipsogen

		B-Le		34.83		6.45		6.4		5.6		4.8		5.7		4 - 10		109/l								IX/04		záchyt CML		0.70892

		B-Ery		3.82		3.73		4.21		3.75		3.49		4.16		3,5 - 5,6		1012/l								X/05		12.měsíc Glivec		0.00028

		B-Hb		113		131		142		129		123		139		130 - 173		g/l								IV/08		42.měsíc Glivec		0.0498

		B-HTK		0.348		0.386		0.421		0.388		0.368		0.419		0,42 - 0,53		1								VII/08		45.měsíc Glivec		0.05945

		B-Obj ery		91		104		100		104		105		101		80 - 98		fl								X/08		3.měsíc Glivec 800mg		0.0193

		B-Hb ery		29.6		35.1		33.7		34.3		35.2		33.4		26 - 35		pg								II/09		7.měsíc Glivec 800mg		0.00775

		B-Hb konc		325		339		337		331		334		332		310 - 370		g/l								VII/09		12.měsíc Glivec 800mg		0

		B-Trombo		3308		188		228		210		188		222		150 - 400		109/l								X/09		15.měsíc Glivec 800mg		0

																										III/10		20.měsíc Glivec 800mg		0.077

		Dif																								V/10		22.měsíc Glivec 800mg		0.5135

		B-Seg						0.609						0.545		0,37 - 0,75		1

		B-Ly						0.23						0.286		0,12 - 0,45		1

		B-Mo						0.114						0.114		0 - 0,11		1

		B-Eo						0.035						0.048		0 - 0,07		1

		B-Ba						0.012						0.008		0 - 0,015		1

		B-Seg - abs						3.9						3.1		2 - 7,5		109/l

		B-Ly - abs						1.5						1.6		1 - 3,5		109/l

		B-Mo - abs						0.7						0.6		0 - 0,8		109/l

		B-Eo - abs						0.2						0.3		0 - 0,7		109/l

		B-Ba - abs						0.1						0		0 - 0,1		109/l

		Dif mikr.

		B-Seg		0.73		0.66										0,5 - 0,75		1

		B-Tyc		0.06		0.03										0,01 - 0,031		1

		B-Ly		0.14		0.25										0,25 - 0,4		1

		B-Mo		0.02		0.05										0,03 - 0,08		1

		B-Eo				0.01										0,01 - 0,03		1

		B-MMc		0.04												0 - 0		1

		B-Mc		0.01												0 - 0		1

		B-Anizocytoza ery		+

		B-Anizocytoza tro		+

				4/23/08		Normály		Jednotky						10/13/05		Normály		Jednotky

		Krevní obraz										Krevní obraz

		B-Le		6.4		4 - 10		109/l				B-Le		6.45		4 - 10		109/l

		B-Ery		4.21		3,5 - 5,6		1012/l				B-Ery		3.73		3,5 - 5,6		1012/l

		B-Hb		142		130 - 173		g/l				B-Hb		131		130 - 173		g/l

		B-HTK		0.421		0,42 - 0,53		1				B-HTK		0.386		0,42 - 0,53		1

		B-Obj ery		100		80 - 98		fl				B-Obj ery		104		80 - 98		fl

		B-Hb ery		33.7		26 - 35		pg				B-Hb ery		35.1		26 - 35		pg

		B-Hb konc		337		310 - 370		g/l				B-Hb konc		339		310 - 370		g/l

		B-Trombo		228		150 - 400		109/l				B-Trombo		188		150 - 400		109/l

		Dif										B-Seg		0.66		0,5 - 0,75		1

		B-Seg		0.609		0,37 - 0,75		1				B-Tyc		0.03		0,01 - 0,031		1

		B-Ly		0.23		0,12 - 0,45		1				B-Ly		0.25		0,25 - 0,4		1

		B-Mo		0.114		0 - 0,11		1				B-Mo		0.05		0,03 - 0,08		1

		B-Eo		0.035		0 - 0,07		1				B-Eo		0.01		0,01 - 0,03		1

		B-Ba		0.012		0 - 0,015		1

		B-Seg - abs		3.9		2 - 7,5		109/l

		B-Ly - abs		1.5		1 - 3,5		109/l

		B-Mo - abs		0.7		0 - 0,8		109/l

		B-Eo - abs		0.2		0 - 0,7		109/l

		B-Ba - abs		0.1		0 - 0,1		109/l

		Dif mikr.

		B-Seg		0.66		0,5 - 0,75		1

		B-Tyc		0.03		0,01 - 0,031		1

		B-Ly		0.25		0,25 - 0,4		1

		B-Mo		0.05		0,03 - 0,08		1

		B-Eo		0.01		0,01 - 0,03		1

		B-MMc		0.04		0 - 0		1

		B-Mc		0.01		0 - 0		1

		B-Anizocytoza ery		+

		B-Anizocytoza tro		+
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List1

				11/29/06		12/13/06		12/21/06		6/20/07		6/17/08		9/17/10		Normály		Jednotky						Relativní kvantifikace pomocí RQ-PCR fúzního genu BCR-ABL

		Krevní obraz																						doba		klinika		kit Ipsogen

		B-Le		320.3		76.5		13.1		7.1		7.4		6.3		4 - 10		109/l						XI/06		záchyt CML		0.66433		66433

		B-Ery		3.43		3.14		3.48		4.56		4.67		4.82		3,5 - 5,6		1012/l						VII/07		6.měsíc Glivec		0.00051		51

		B-Hb		106		101		109		141		146		151		130 - 173		g/l						XII/07		12.měsíc Glivec		0.00083		83

		B-HTK		0.313		0.287		0.323		0.416		0.436		0.449		0,42 - 0,53		1						VI/08		18.měsíc Glivec		0		0

		B-Obj ery		91		91		93		91		93		93		80 - 98		fl						III/09		27.měsíc Glivec		0.00003		3

		B-Hb ery		31		32.2		31.3		31		31.3		31.4		26 - 35		pg						VI/09		30.měsíc Glivec		0		0

		B-Hb konc		339		353		338		340		336		337		310 - 370		g/l						XII/09		36.měsíc Glivec		0		0

		B-Trombo		272		533		621		215		210		173		150 - 400		109/l						VI/10		42.měsíc Glivec		0		0

		Dif mikr.

		B-Seg		0.34												0,5 - 0,75		1

		B-Tyc		0.28												0,01 - 0,031		1

		B-Ly		0.06												0,25 - 0,4		1

		B-Mo		0.02												0,03 - 0,08		1

		B-Eo		0.04												0,01 - 0,03		1

		B-Ba		0.04												0 - 0,01		1

		B-MMc		0.06												0 - 0		1

		B-Mc		0.13												0 - 0		1

		B-PMc		0.01												0 - 0		1

		B-Nbl		2/100												0 - 0		1

		Nezařazené

		Blast		0.02												0 - 0		1

				9/17/10		Normály		Jednotky

		Krevní obraz

		B-Le		6.3		4 - 10		109/l

		B-Ery		4.82		3,5 - 5,6		1012/l

		B-Hb		151		130 - 173		g/l

		B-HTK		0.449		0,42 - 0,53		1

		B-Obj ery		93		80 - 98		fl

		B-Hb ery		31.4		26 - 35		pg

		B-Hb konc		337		310 - 370		g/l

		B-Trombo		173		150 - 400		109/l

				11/29/06		Normály		Jednotky

		Krevní obraz

		B-Le		320.3		4-Oct		109/l

		B-Ery		3.43		3,5 - 5,6		1012/l

		B-Hb		106		130 - 173		g/l

		B-HTK		0.313		0,42 - 0,53		1

		B-Obj ery		91		80 - 98		fl

		B-Hb ery		31		26 - 35		pg

		B-Hb konc		339		310 - 370		g/l

		B-Trombo		272		150 - 400		109/l

		Dif mikr.

		B-Seg		0.34		0,5 - 0,75		1

		B-Tyc		0.28		0,01 - 0,031		1

		B-Ly		0.06		0,25 - 0,4		1

		B-Mo		0.02		0,03 - 0,08		1

		B-Eo		0.04		0,01 - 0,03		1

		B-Ba		0.04		0 - 0,01		1

		B-MMc		0.06		0 - 0		1

		B-Mc		0.13		0 - 0		1

		B-PMc		0.01		0 - 0		1

		B-Nbl		2/100		0 - 0		1								11/29/06		Normály		Jednotky						12/21/06		Normály		Jednotky

		Nezařazené												Krevní obraz										Krevní obraz

		Blast		0.02		0 - 0		1						B-Le		320.3		4-Oct		109/l				B-Le		13.1		4-Oct		109/l

														B-Ery		3.43		3,5 - 5,6		1012/l				B-Ery		3.48		3,5 - 5,6		1012/l

														B-Hb		106		130 - 173		g/l				B-Hb		109		130 - 173		g/l

														B-HTK		0.313		0,42 - 0,53		1				B-HTK		0.323		0,42 - 0,53		1

														B-Obj ery		91		80 - 98		fl				B-Obj ery		93		80 - 98		fl

														B-Hb ery		31		26 - 35		pg				B-Hb ery		31.3		26 - 35		pg

														B-Hb konc		339		310 - 370		g/l				B-Hb konc		338		310 - 370		g/l

														B-Trombo		272		150 - 400		109/l				B-Trombo		621		150 - 400		109/l

														Dif mikr.

														B-Seg		0.34		0,5 - 0,75		1

														B-Tyc		0.28		0,01 - 0,031		1

														B-Ly		0.06		0,25 - 0,4		1

														B-Mo		0.02		0,03 - 0,08		1

														B-Eo		0.04		0,01 - 0,03		1

														B-Ba		0.04		0 - 0,01		1

														B-MMc		0.06		0 - 0		1

														B-Mc		0.13		0 - 0		1

														B-PMc		0.01		0 - 0		1

														B-Nbl		2/100		0 - 0		1

														Nezařazené

														Blast		0.02		0 - 0		1





List1

		



kit Ipsogen

0,00003

XI/06

VII/07

XII/07

VI/08

III/09

VI/09

XII/09

VI/10

Relativní kvantifikace pomocí RQ-PCR fúzního genu BCR-ABL



List2

				9/22/04		10/13/05		4/23/08		10/23/08		7/30/09		3/1/10		Normály		Jednotky								Relativní kvantifikace pomocí RQ-PCR fúzního genu BCR-ABL

		Krevní obraz																								doba		klinika		kit Ipsogen

		B-Le		34.83		6.45		6.4		5.6		4.8		5.7		4 - 10		109/l								IX/04		záchyt CML		0.70892

		B-Ery		3.82		3.73		4.21		3.75		3.49		4.16		3,5 - 5,6		1012/l								X/05		12.měsíc Glivec		0.00028

		B-Hb		113		131		142		129		123		139		130 - 173		g/l								IV/08		42.měsíc Glivec		0.0498

		B-HTK		0.348		0.386		0.421		0.388		0.368		0.419		0,42 - 0,53		1								VII/08		45.měsíc Glivec		0.05945

		B-Obj ery		91		104		100		104		105		101		80 - 98		fl								X/08		3.měsíc Glivec 800mg		0.0193

		B-Hb ery		29.6		35.1		33.7		34.3		35.2		33.4		26 - 35		pg								II/09		7.měsíc Glivec 800mg		0.00775

		B-Hb konc		325		339		337		331		334		332		310 - 370		g/l								VII/09		12.měsíc Glivec 800mg		0

		B-Trombo		3308		188		228		210		188		222		150 - 400		109/l								X/09		15.měsíc Glivec 800mg		0

																										III/10		20.měsíc Glivec 800mg		0.077

		Dif																								V/10		22.měsíc Glivec 800mg		0.5135

		B-Seg						0.609						0.545		0,37 - 0,75		1

		B-Ly						0.23						0.286		0,12 - 0,45		1

		B-Mo						0.114						0.114		0 - 0,11		1

		B-Eo						0.035						0.048		0 - 0,07		1

		B-Ba						0.012						0.008		0 - 0,015		1

		B-Seg - abs						3.9						3.1		2 - 7,5		109/l

		B-Ly - abs						1.5						1.6		1 - 3,5		109/l

		B-Mo - abs						0.7						0.6		0 - 0,8		109/l

		B-Eo - abs						0.2						0.3		0 - 0,7		109/l

		B-Ba - abs						0.1						0		0 - 0,1		109/l

		Dif mikr.

		B-Seg		0.73		0.66										0,5 - 0,75		1

		B-Tyc		0.06		0.03										0,01 - 0,031		1

		B-Ly		0.14		0.25										0,25 - 0,4		1

		B-Mo		0.02		0.05										0,03 - 0,08		1

		B-Eo				0.01										0,01 - 0,03		1

		B-MMc		0.04												0 - 0		1

		B-Mc		0.01												0 - 0		1

		B-Anizocytoza ery		+

		B-Anizocytoza tro		+

				4/23/08		Normály		Jednotky						10/13/05		Normály		Jednotky

		Krevní obraz										Krevní obraz

		B-Le		6.4		4 - 10		109/l				B-Le		6.45		4 - 10		109/l

		B-Ery		4.21		3,5 - 5,6		1012/l				B-Ery		3.73		3,5 - 5,6		1012/l

		B-Hb		142		130 - 173		g/l				B-Hb		131		130 - 173		g/l

		B-HTK		0.421		0,42 - 0,53		1				B-HTK		0.386		0,42 - 0,53		1

		B-Obj ery		100		80 - 98		fl				B-Obj ery		104		80 - 98		fl

		B-Hb ery		33.7		26 - 35		pg				B-Hb ery		35.1		26 - 35		pg

		B-Hb konc		337		310 - 370		g/l				B-Hb konc		339		310 - 370		g/l

		B-Trombo		228		150 - 400		109/l				B-Trombo		188		150 - 400		109/l

		Dif										B-Seg		0.66		0,5 - 0,75		1

		B-Seg		0.609		0,37 - 0,75		1				B-Tyc		0.03		0,01 - 0,031		1

		B-Ly		0.23		0,12 - 0,45		1				B-Ly		0.25		0,25 - 0,4		1

		B-Mo		0.114		0 - 0,11		1				B-Mo		0.05		0,03 - 0,08		1

		B-Eo		0.035		0 - 0,07		1				B-Eo		0.01		0,01 - 0,03		1

		B-Ba		0.012		0 - 0,015		1

		B-Seg - abs		3.9		2 - 7,5		109/l

		B-Ly - abs		1.5		1 - 3,5		109/l

		B-Mo - abs		0.7		0 - 0,8		109/l

		B-Eo - abs		0.2		0 - 0,7		109/l

		B-Ba - abs		0.1		0 - 0,1		109/l

		Dif mikr.

		B-Seg		0.66		0,5 - 0,75		1

		B-Tyc		0.03		0,01 - 0,031		1

		B-Ly		0.25		0,25 - 0,4		1

		B-Mo		0.05		0,03 - 0,08		1

		B-Eo		0.01		0,01 - 0,03		1

		B-MMc		0.04		0 - 0		1

		B-Mc		0.01		0 - 0		1

		B-Anizocytoza ery		+

		B-Anizocytoza tro		+



záchyt CML, terapie Litalir, od XII/06 Glivec

kompletní hematologická a cytogenetická remise

kompletní molekulárně genetická remise
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1. kompletní molekulární remise

cytogenetický a molekulární relaps

Glivec 800mg/den

2. kompletní molekulární remise

molekulární relaps, bodová mutace D276G
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HAIRY CELL LEUKEMIA 



• mature B-cell neoplasia 
• proliferation of pathological lymphoid cells with multiple 

cytoplasmic processes  hairy cell leukemia 
• tumor lymphocytes infiltrate the bone marrow and circulate in 

peripheral blood 
• produce cytokines (TNF, ..), which contribute to pancytopenia 

synonyms: trichocellular leukemia, hairy cell leukemia 
• median age of patients 50-55 years, more frequently affected 

men 
• prognostically very favorable leukemia 

Introduction 





Laboratory findings  

CD19+, CD103+, CD25+,  …       B- NHL 
malignant lymphocytes are bigger than 
normal 



Clinical feature 
• symptomatology resulting from pancytopenia (anemic 

syndrome, bleeding symptoms) 
• splenomegaly (pressure in the left lower ribs)  
• less often hepatomegaly, adenomegaly 
• general symptoms (temperature, sweating, weight loss) 
• immunity disorder - febrile, infection 

laboratory diagnostics: 
• in the blood count pancytopenia 
• bone marrow morphology (cytology and 

histology) 
• immunophenotyping of tumor lymphocytes 



Treatment 

• formerly interferon alfa (long-term treatment) 
• splenectomy rarely (resistant cases) 
• now the drug of choice 2-CDA (2-chlorodeoxyadenosine, belongs 

to adenosine analogues) 
• weekly treatment induces complete remission lasting years 

(median duration of response ~ 7 years) 
• in relapse, treatment can be successfully repeated or combined 

with an anti-CD20 antibody 



SÉZARY SYNDROME 



Introduction 

• mycosis fungoides is a low aggressive cutaneous T-lymphoma 
• Sezary syndrome is a leukemic variant of the disease 

  
• relatively rare disease (incidence 0.4 / 100 000) 
• more often, dermatologists encounter the disease 
• typical age of patients 45 - 65 years 
• the predisposing factor is atopic eczema 



Clinical feature 

• first symptoms very unspecific (itching) 
• the first manifestations on the skin transient, after some time 

disappear 
• later (months to years) typical morphs appear 
• infiltrates are gradually expanding - even generalized 

erythroderma 
• after years, malignant lymphocytes can infiltrate nodules, internal 

organs 
 

• in Sezary's sy, pathological T-lymphocytes are also present in 
peripheral blood 

• prognosis worse and treatment more difficult than Mycosis 
fungoides 



typical morphs: 
• creeping, sharply bounded 

edge 
• sometimes a central gaps 

http://dermis.multimedica.de/bilder/CD040/550px/img0030.jpg
http://dermis.multimedica.de/bilder/CD058/550px/img0048.jpg


Treatment 

• topical therapy: corticosteroids 
• radiotherapy: whole body irradiation with low energy electrons 
• photochemotherapy: 

• PUVA: psoralen + UVA 
• ECP (extracorporeal photopheresis): irradiation of lymphoid 

outside the body 
• interferon alpha, retinoids 
• systemic chemotherapy: 

• advanced stages with nodule and organ infiltration 
• adenosine analogs 

methoxypsoralen is irreversibly 
binds after photoactivation to DNA and 
causes damage to T-lymphocytes 



Thanks for 
your 

attention 
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