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35	 Šálek, C. – Folber, F. – Froňková, E., et al.: Low levels of minimal 
residual disease after induction chemotherapy for BCR-ABL1-nega-
tive acute lymphoblastic leukaemia in adults are clinically relevant. 
Br J Haematol, 2022, 196, s. 706–710. 

36	 Hrabovský, Š. – Folber, F. – Horáček, J. M., et al.: Comparison of re-
al-time quantitative polymerase chain reaction and eight-color flow 
cytometry in assessment of minimal residual disease in adult acute 
lymphoblastic leukemia. Clin Lymphoma Myeloma Leuk, 2018, 18, 
s. 743–748.

37	 Efficace, F. – Cardoni, A. – Cottone, F., et al.: Tyrosine-kinase inhib-
itors and patient-reported outcomes in chronic myeloid leukemia: 
a systematic review. Leuk Res, 2013, 37, s. 206–213.

38	 Basch, E. – Deal, A. M. – Kris, M. G., et al.: Symptom monitoring with 
patient-reported outcomes during routine cancer treatment: a ran-
domized controlled trial. J Clin Oncol, 2016, 34, s. 557–565. Erratum 
in: J Clin Oncol, 2016, 34, s. 2198.

39	 Basch, E. – Leahy, A. B. – Dueck, A. C.: Benefits of digital symptom 
monitoring with patient-reported outcomes during adjuvant cancer 
treatment. J Clin Oncol, 2021, 39, s. 701–703.

40	 Di Maio, M. – Basch, E. – Denis, F., et al.: The role of patient-reported 
outcome measures in the continuum of cancer clinical care: ESMO 
Clinical Practice Guideline. Ann Oncol, 2022, 33, s. 878–892.

Vyléčitelnost krevních nádorů v roce 2024: kam jsme se posunuli za deset let? 
Část 1: Akutní leukemie a chronická myeloidní leukemie
prof. MUDr. Pavel Žák, Ph.D. IV. interní hematologická klinika, FN Hradec Králové; Katedra interních oborů, LF UK Hradec Králové, UK Praha
doc. MUDr. Mgr. Cyril Šálek, Ph.D. Ústav hematologie a krevní transfuze, Praha
doc. MUDr. Daniela Žáčková, Ph.D. Interní hematologická a onkologická klinika, Fakultní nemocnice Brno a Masarykova univerzita, Brno
MUDr. Zdeněk Kořístek, Ph.D. Klinika hematoonkologie, FN Ostrava, Lékařská fakulta, Ostravská univerzita, Ostrava

1	 Šálek, C. – Hrabovský, Š. – Folber, F., et al.: Léčba dospělých pacientů 
s akutní lymfoblastovou leukemií v České republice v letech 2007–
2020. Klin Onkol, 2023, 35, s. 382–395.

2	 Chiaretti, S. – Messina, M. – Della Starza, I., et al.: Philadelphia-like 
acute lymphoblastic leukemia is associated with minimal residual 
disease persistence and poor outcome. First report of the minimal 

residual disease-oriented GIMEMA LAL1913. Haematologica, 2021, 
106, s. 1559–1568.

3	 Stanulla, M. – Dagdan, E. – Žaliová, M., et al.: IKZF1plus defines 



ACTA MEDICINAE 11–13/2024 Hematoonkologie | Hematologie | Onkologie

a new minimal residual disease-dependent very-poor prognostic pro-
file in pediatric B-cell precursor acute lymphoblastic leukemia. J Clin 
Oncol, 2018, 36, s. 1240–1249.

4	 Boissel, N. – Baruchel, A.: Acute lymphoblastic leukemia in adoles-
cent and young adults: Treat as adults or as children? Blood, 2018, 132, 
s. 351–361. 

5	 Stock, W. – Luger, S. M. – Advani, A. S., et al.: A pediatric regimen for 
older adolescents and young adults with acute lymphoblastic leu-
kemia: results of CALGB 10403. Blood, 2019, 133, s. 1548–1559.

6	 Bassan, R.: Using minimal residual disease to improve treatment re-
sponse definitions and hematopoietic cell transplantation strategy 
in acute leukemia. J Clin Oncol, 2016, 34, s. 300–302. 

7	 Chalandon, Y. – Thomas, X. – Hayette, S., et al.: Randomized study of 
reduced-intensity chemotherapy combined with imatinib in adults 
with Ph-positive acute lymphoblastic leukemia. Blood, 2015, 125, 
s. 3711–3719.

8	 Foà, R. – Chiaretti, S.: Philadelphia chromosome-positive acute 
lymphoblastic leukemia. N Engl J Med, 2022, 386, s. 2399–2411. 

9	 Chevalier, P. – Leguay, T. – Delord, M. – Šálek, C., et al.: Inotuzumab 
ozogamicin and low-intensity chemotherapy in older patients with 
newly diagnosed CD22+ Philadelphia chromosome-negative B-cell 
precursor acute lymphoblastic leukemia. J Clin Oncol, 2024 (accepted 
for publication).

10	 Pullarkat, V. – Lacayo, N. – Jabbour, E., et al.: Venetoclax and navi-
toclax in combination with chemotherapy in patients with relapsed 
or refractory acute lymphoblastic leukemia and lymphoblastic lym-
phoma. Cancer Discov, 2021, 11, s. 1440–1453.

11	 Platzbecker, U.: From occasional date to civil union in APL. Blood, 
2017, 129, s. 1235.

12	 Ravandi, F. – Estey, E. H. – Cortes, J. E., et al.: Phase II study of all-trans 
retinoic acid (ATRA), arsenic trioxide (ATO), with or without gemtu-
zumab ozogamicin (GO) for the frontline therapy of patients with 
acute promyelocytic leukemia (APL). Blood, 2010, 116, s. 1080.

13	 Zhang, X. – Zhang, H. – Chen, L., et al.: Arsenic trioxide and all-trans 
retinoic acid (ATRA) treatment for acute promyelocytic leukemia in 
all risk groups: study protocol for a randomized controlled trial. Trials, 
2018, 19, s. 476–482.

14	 Gill, H. – Yim, R. – Chin, L., et al.: An entirely oral regimen of oral-arse-
nic trioxide/all-trans retinoic acid/ascorbic acid in newly-diagnosed 
acute promyelocytic leukaemia (APL): Updated results of an ongoing 
multicentre trial. Blood, 2023, 142, suppl. 1, s. 157.

15	 Dohner, H. – Wei, A. H. – Appelbaum, F. R., et al.: Diagnosis and 
management of AML in adults: 2022 recommendations from an 
international expert panel on behalf of the ELN. Blood, 2022, 140, 
s. 1345–1377.

16	 Hills, R. K. – Castaigne, S. – Appelbaum, F. R., et al.: Addition of 
gemtuzumab ozogamicin to induction chemotherapy in adult pa-
tients with acute myeloid leukaemia: A meta-analysis of individual 
patient data from randomised controlled trials. Lancet Oncol, 2014, 
15, s. 986–996. 

17	 Stone, R. M. – Mandrekar, S. J. – Sanford, B. L., et al.: Midostaurin 
plus chemotherapy for acute myeloid leukemia with a FLT3 muta-
tion. N Engl J Med, 2017, 377, s. 454–464.

18	 Erba, H. P. – Montesinos, P. – Kim, H. J., et al.: Quizartinib plus 

chemotherapy in newly diagnosed patients with FLT3-internal-tan-
dem-duplication-positive acute myeloid leukaemia (QuANTUM-First): 
A randomised, double-blind, placebo-controlled, phase 3 trial. Lancet, 
2023, 401, s. 1571–1583.

19	 Xuan, L. – Wang, Y. – Yang, K., et al.: Sorafenib maintenance after allo-
geneic haemopoietic stem-cell transplantation in patients with FLT3-
ITD acute myeloid leukaemia: Long-term follow-up of an open-label, 
multicentre, randomised, phase 3 trial. Lancet Haematol, 2023, 10, 
s. e600–e611. 

20	 Lancet, J. E. – Uy, G. L. – Cortes, J. E., et al.: CPX-351 (cytarabine and 
daunorubicin) liposome for injection versus conventional Cytarabine 
plus daunorubicin in older patients with newly diagnosed secondary 
acute myeloid leukemia. J Clin Oncol, 2018, 36, s. 2684–2692.

21	 DiNardo, C. D. – Jonas, B. A. – Pullarkat, V., et al.: Azacitidine and 
venetoclax in previously untreated acute myeloid leukemia. N Engl 
J Med, 2020, 383, s. 617–629. 

22	 Wei, A. H. – Dohner, H. – Pocock, C., et al.: Oral azacitidine mainte-
nance therapy for acute myeloid leukemia in first remission. N Engl 
J Med, 2020, 383, s. 2526–2537. 

23	 Montesinos, P. – Recher, C. – Vives, S., et al.: Ivosidenib and azaciti-
dine in IDH1-mutated acute myeloid leukemia. N Engl J Med, 2022, 
386, s. 1519–1531. 

24	 Schetelig, J. – Schaich, M. – Schafer-Eckart, K., et al.: Hematopoi-
etic cell transplantation in patients with intermediate and high-risk 
AML: Results from the randomized Study Alliance Leukemia (SAL) 
AML 2003 trial. Leukemia, 2015, 29, s. 1060–1068.

25	 Nowell, P. C. – Hungerford, D. A.: A minute chromosome in human 
chronic granulocytic leukemia. Science, 1960, 132, s. 1497.

26	 Rowley, J. D.: A new consistent abnormality in chronic myelogenous 
leukaemia identified by quinacrine fluorescence and giemsa staining. 
Nature, 1973, 243, s. 290–293.

27	 Daley, G. Q. – Van Etten, R. A. – Baltimore, D.: Induction of chronic 
myelogenous leukemia in mice by the P210bcr/abl gene of the Phil-
adelphia chromosome. Science, 1990, 247, s. 824–830.

28	 Druker, B. J. – Tamura, S. – Buchdunger, E., et al.: Effects of a selec-
tive inhibitor of the ABL tyrosine kinase on the growth of BCR-ABL 
positive cells. Nat Med, 1996, 2, s. 561–566.

29	 O’Brien, S. G. – Guilhot, F. – Larson, R. A., et al.: Imatinib com-
pared with interferon and low-dose cytarabine for newly diagnosed 
chronic-phase chronic myeloid leukemia. N Engl J Med, 2003, 348, 
s. 994–1004.

30	 Hochhaus, A. – Burchert, A. – Saußele, S., et al.: Nilotinib vs. nilotinib 
+ peg-interferon alpha induction and nilotinib or peg-interferon al-
pha maintenance therapy for newly diagnosed chronic myeloid leu-
kemia patients. The Tiger trial. Hemasphere, 2023, 7, suppl., e4695659. 

31	 Bower, H. – Björkholm, M. – Dickman, P. W., et al.: Life expectancy of 
patients with chronic myeloid leukemia approaches the life expec-
tancy of the general population. J Clin Oncol, 2016, 34, s. 2851–2857.

32	 Mahon, F.-X. – Réa, D. – Guilhot, J., et al.: Discontinuation of imatin-
ib in patients with chronic myeloid leukaemia who have maintained 
complete molecular remission for at least 2 years: the prospec-
tive, multicentre Stop Imatinib (STIM) trial. Lancet Oncol, 2010, 11, 
s. 1029–1035.

33	 Hochhaus, A.  – Baccarani, M.  – Silver, R. T., et al.: European 

LeukemiaNet 2020 recommendations for treating chronic myeloid 
leukemia. Leukemia, 2020, 34, s. 966–984.

34	 Mahon, F. X. – Pfirrmann, M. – Dulucq, S., et al.: European Stop Ty-
rosine Kinase Inhibitor Trial (EURO-SKI) in chronic myeloid leukemia: 
final analysis and novel prognostic factors for treatment-free remis-
sion. J Clin Oncol, 2024, 42, s. 1875–1880. 

35	 Richter, J. – Söderlund, S. – Lübking, A., et al.: Musculoskeletal pain 
in patients with chronic myeloid leukemia after discontinuation of 
imatinib: a tyrosine kinase inhibitor withdrawal syndrome? J Clin On-
col, 2014, 32, s. 2821–2823.

36	 Sharf, G. – Marin, C. – Bradley, J. A., et al.: Treatment-free remission 
in chronic myeloid leukemia: the patient perspective and areas of 
unmet needs. Leukemia, 2020, 34, s. 2102–2112.

37	 Žáčková, D. – Semerád, L. – Faber, E., et al.: Why are not all eligible 
chronic myeloid leukemia patients willing to attempt tyrosine kinase 
inhibitor discontinuation? A Czech nationwide analysis related to the 
TKI stopping trial HALF. Leukemia, 2024, 38, s. 893–897.

38	 Kantarjian, H. M. – Hughes, T. P. – Larson, R. A., et al.: Long-term 
outcomes with frontline nilotinib versus imatinib in newly diagnosed 
chronic myeloid leukemia in chronic phase: ENESTnd 10-year analysis. 
Leukemia, 2021, 35, s. 440–453. 

39	 Flygt, H. – Söderlund, S. – Richter, J., et al.: Treatment-free remission 
after a second TKI discontinuation attempt in patients with chronic 
myeloid leukemia re-treated with dasatinib – interim results from the 
DAstop2 trial. Leukemia, 2024, 38, s. 781–787.

40	 Clark, R. – Polydoros, F. – Apperley, J., et al.: De-escalation of tyrosine 
kinase inhibitor therapy before complete treatment discontinuation 
in patients with chronic myeloid leukaemia (DESTINY): a non-ran-
domised, phase 2 trial. Lancet Haematol, 2019, 6, s. e375–e383.

41	 Žáčková, D. – Faber, E. – Stejskal, L., et al.: Half: a prospective mul-
ti-centre phase II clinical trial evaluating the efficacy and safety of 
tyrosine kinase inhibitors’ discontinuation after two-step dose reduc-
tion in patients with chronic myeloid leukemia in deep molecular re-
mission. Blood, 2021, 138, s. 3606.

42	 Goldman, J. – Gordon, M.: Why do chronic myelogenous leukemia 
stem cells survive allogeneic stem cell transplantation or imatinib: 
does it really matter? Leuk Lymphoma, 2006, 47, s. 1–7.

43	 Panovská, A. – Žák, P. – Jurková, T., et al.: Real-world data on diag-
nostics, treatment and outcomes of patients with hairy cell leukemia: 
The HCL-CLLEAR study. Hematol Oncol, 2024, 42, s. e3280.

44	 Parry-Jones, N. – Joshi, A. – Forconi, F., et al.: Claire Dearden, on be-
half of BSH guidelines committee Guideline for diagnosis and man-
agement of hairy cell leukaemia (HCL) and hairy cell variant (HCL-V). 
Br J Haematol, 2020, 191, s. 730–737.

45	 Chihara, D., et al.: Long-term remission by cladribine followed by 
rituximab in patients with hairy cell leukemia: update of a phase II 
trial. Br J Haematol, 2016, 174, s. 760–766.

46	 Chihara, D. – Arons, E. – Stetler-Stevenson, M., et al.: Randomized 
phase II study of first-line cladribine with concurrent or delayed 
rituximab in patients with hairy cell leukemia. J Clin Oncol, 2020, 38, 
s. 1527–1538.

47	 Tiacci, E., et al.: Vemurafenib plus rituximab in refractory or relapsed 
hairy cell leukemia. N Engl J Med, 2021, 384, s. 1810–1823.

Vyléčitelnost krevních nádorů v roce 2024: kam jsme se posunuli za deset let? 
Část 2: Lymfoproliferativní onemocnění
prof. MUDr. Roman Hájek, CSc., Klinika hematoonkologie, FN Olomouc a LF OU, Ostrava
MUDr. Martin Šimkovič, Ph.D. IV. interní hematologická klinika, FN Hradec Králové; LF v Hradci Králové, UK Praha
doc. MUDr. David Belada, Ph.D. IV. interní hematologická klinika, FN Hradec Králové; LF v Hradci Králové, UK Praha

1	 Delgado, J. – Nadeu, F. – Colomer, D., et al.: Chronic lymphocytic 
leukemia: from molecular pathogenesis to novel therapeutic strate-
gies. Haematologica, 2020, 105, s. 2205–2217.

2	 Fedele, P. L. – Opat, S.: Chronic lymphocytic leukemia: time to care 
for the survivors. J Clin Oncol, 2024, 42, s. 2005–2011.

3	 Fischer, K. – Bahlo, J. – Fink, A-M., et al.: Long-term remissions after 
FCR chemoimmunotherapy in previously untreated patients with 
CLL: Updated results of the CLL8 trial. Blood, 2016, 127, s. 208–215.

4	 Thompson, P. – Bazinet, A. A. – Wierda, W. G., et al.: Sustained re-
missions in CLL after frontline FCR treatment with very long-term 
follow-up. Blood, 2023, 142, s. 1784–1788.

5	 Goede, V. – Fischer, K. – Busch, R., et al.: Obinutuzumab plus chlo-
rambucil in patients with CLL and coexisting conditions. N Engl J Med, 
2014, 370, s. 1101–1110.

6	 Eichhorst, B. – Fink, A-M. – Bahlo, J., et al.: First-line chemoim-
munotherapy with bendamustine and rituximab versus fludara-
bine, cyclophosphamide, and rituximab in patients with advanced 
chronic lymphocytic leukaemia (CLL10): an international, open-la-
bel, randomised, phase 3, non-inferiority trial. Lancet Oncol, 2016, 17, 
s. 928–942.

7	 Smolej, L. – Brychtová, Y. – Cmunt, E., et al.: Low-dose fludarabine 
and cyclophosphamide combined with rituximab in the first-line 
treatment of elderly/comorbid patients with chronic lymphocytic 

leukaemia/small lymphocytic lymphoma (CLL/SLL): long-term results 
of Project Q-Lite by the Czech CLL Study Group. Br J Haematol, 2021, 
193, s. 769–778.

8	 Al-Sawaf, O. – Robrecht, S. – Zhang, C., et al.: S145: venetoclax-obi-
nutuzumab for previously untreated chronic lymphocytic leukemia: 
6-year results of the randomized phase 3 CLL14 study. Hemasphere, 
2023, 7, suppl., e064430a.

9	 Shanafelt, T. D. – Wang, X. V. – Hanson, C. A., et al.: Long-term out-
comes for ibrutinib–rituximab and chemoimmunotherapy in CLL: 
updated results of the E1912 trial. Blood, 2022, 140, s. 112–120.

10	 Brown, J. R. – Byrd, J. C. – Ghia, P., et al.: Cardiovascular adverse 
events in patients with chronic lymphocytic leukemia receiving acal-
abrutinib monotherapy: pooled analysis of 762 patients. Haemato-
logica, 2022, 107, s. 1335–1346.

11	 Burger, J. A. – Barr, P. M. – Robak, T., et al.: Long-term efficacy and 
safety of first-line ibrutinib treatment for patients with CLL/SLL: 5 
years of follow-up from the phase 3 RESONATE-2 study. Leukemia, 
2020, 34, s. 787–798.

12	 Byrd, J. C. – Hillmen, P. – Ghia, P., et al.: Acalabrutinib versus ibrutin-
ib in previously treated chronic lymphocytic leukemia: results of the 
first randomized phase III trial. JCO, 2021, 39, s. 3441–3452.

13	 Brown, J. R. – Eichhorst, B. – Hillmen, P., et al.: Zanubrutinib or ibru-
tinib in relapsed or refractory chronic lymphocytic leukemia. N Engl 

J Med, 2023, 388, s. 319–332.
14	 Blombery, P. – Anderson, M. A. – Gong, J.-N., et al.: Acquisition of the 

recurrent Gly101Val mutation in BCL2 confers resistance to veneto-
clax in patients with progressive chronic lymphocytic leukemia. Can-
cer Discov, 2019, 9, s. 342–353.

15	 Jiuyang, L. – Li, S. – Wang, Q., et al.: Sonrotoclax Overcomes BCL2 
G101V mutation-induced venetoclax resistance in preclinical models 
of hematologic malignancy. Blood, 2024, 143, s. 1825–1836.

16	 Salles, G., et al.: Rituximab maintenance for 2 years in patients with 
high tumour burden follicular lymphoma responding to rituximab 
plus chemotherapy (PRIMA): a phase 3, randomised controlled trial. 
Lancet, 2011, 377, s. 42–51.

17	 Coiffier, B., et al.: Long-term outcome of patients in the LNH-98.5 tri-
al, the first randomized study comparing rituximab-CHOP to stand-
ard CHOP chemotherapy in DLBCL patients: a study by the Groupe 
d’Etudes des Lymphomes de l’Adulte. Blood, 2010, 116, s. 2040–2045.

18	 Sehn, L. H., et al.: Polatuzumab vedotin plus bendamustine and rituxi-
mab in relapsed/refractory DLBCL: survival update and new extension 
cohort data. Blood Adv, 2022, 6, s. 533–543.

19	 Neelapu, S. S., et al.: Three-year follow-up analysis of axicabtagene 
ciloleucel in relapsed/refractory indolent non-Hodgkin lymphoma 
(ZUMA-5). Blood, 2024, 143, s. 496–506.

20	 Crump, M., et al.: Outcomes in refractory diffuse large B-cell 



ACTA MEDICINAE 11–13/2024 Hematoonkologie | Hematologie | Onkologie

lymphoma: results from the international SCHOLAR-1 study. Blood, 
2017, 130, s. 1800-1808.

21	 Locke, F. L., et al.: Axicabtagene ciloleucel as second-line therapy for 
large B-cell lymphoma. N Engl J Med, 2022, 386, s. 640–654.

22	 Dickinson, M. J., et al.: Glofitamab for relapsed or refractory diffuse 
large B-cell lymphoma. N Engl J Med, 2022, 387, s. 2220–2231.

23	 Thieblemont, C., et al.: Epcoritamab, a novel, subcutaneous CD3x-
CD20 bispecific T-cell-engaging antibody, in relapsed or refractory 
large B-cell lymphoma: dose expansion in a phase I/II trial. J Clin On-
col, 2023, 41, s. 2238–2247.

24	 Tilly, H., et al.: Polatuzumab vedotin in previously untreated diffuse 
large B-cell lymphoma. N Engl J Med, 2022, 386, s. 351–363.

25	 Budde, L. E.: Safety and efficacy of mosunetuzumab, a bispecific 
antibody, in patients with relapsed or refractory follicular lympho-
ma: a single-arm, multicentre, phase 2 study. Lancet Oncol, 2022, 23, 
s. 1055–1065.

26	 Neelapu, S. S., et al.: Three-year follow-up analysis of axicabtagene 
ciloleucel in relapsed/refractory indolent non-Hodgkin lymphoma 
(ZUMA-5). Blood, 2024, 143, s. 496–506. 

27	 Fowler, N. H., et al.: Tisagenlecleucel in adult relapsed or refractory 

follicular lymphoma: the phase 2 ELARA trial. Nat Med, 2022, 28, 
s. 325–332.

28	 Horwitz, S., et al.: Brentuximab vedotin with chemotherapy for 
CD30-positive peripheral T-cell lymphoma (ECHELON-2): a global, 
double-blind, randomised, phase 3 trial. Lancet, 2019, 393, s. 229–240.

29	 Wang, M. L.: Targeting BTK with ibrutinib in relapsed or refractory 
mantle-cell lymphoma. N Engl J Med, 2013, 369, s. 507–516.

30	 Wang, M., et al.: Three-year follow-up of KTE-X19 in patients with 
relapsed/refractory mantle cell lymphoma, including high-risk sub-
groups, in the ZUMA-2 study. J Clin Oncol, 2023, 41, s. 555–567.

31	 Saifi, O. – Hoppe, B. S.: Contemporary radiation therapy use in Hodg-
kin lymphoma. Semin Hematol, 2024, S0037-1963(24)00070-2.

32	 Hájek, R., et al.: Diagnostika a léčba mnohočetného myelomu 2023. 
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