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Bölüm
10 YENİ NESİL ANTİ-CD 20 

ANTİKORLAR

Ömer EKİNCİ1

GIRIŞ

CD20 molekülü, hem normal B hücreleri hemde B hücreli non-Hodgkin lenfoma 
hastalarının yaklaşık % 90 kadarı tarafından hücre yüzeyinde eksprese edilen bir 
hücre yüzeyi aktive-glikosile fosfoproteindir. CD20 işlevi iyi karakterize edilme-
miştir, ancak B hücresinin büyümesinde ve farklılaşmasında, ayrıca kalsiyumun 
transmembran iletilmesinde rol oynadığı bilinmektedir.CD20’nin aktivasyonu, 
Lyn, Fyn, Lck ve Src ailesi kinazları gibi çeşitli hücre içi tirozin kinazların aktivas-
yonuna yol açar.1,2

Anti-CD20 monoklonal antikorlarının bulunması kronik lenfositik lösemi-
nin (KLL) tedavisinde devrim etkisi yapmış ve köklü değişikler yaratmıştır. KLL 
hastalarında kullanılan ilk monoklonal antikor rituksimab olup, yapılan ilk ça-
lışmada tedavi almamış KLL hastalarında fludarabin-siklofosfamid (FC) kemo-
terapisine rituksimabın eklenmesiyle sağ kalımda belirgin yararı gösterilmiştir.3 
Rituximab, kimerik yapıdaki ilk anti-CD20 monoklonal antikordur ve KLL’de ön-
ceden herhangi bir tedavi almış veya tedavi-naive hastalarda başarılı bir şekilde 
kullanılmıştır. Rituksimabin KLL’ deki immünoterapötik etkinliğini daha da ileri 
götürmek amacıyla yeni nesil alternatif anti-CD20 antikorları geliştirilmiştir.

Monoklonal antikorların (mAb) CD20-pozitif hücreleri hedef alması ve eli-
mine edebilmesi için dört olası mekanizma vardır. Bu malign B-hücrelerinin 
yok edilmesi için monoklonal antikorlar; antikor bağımlı hücresel sitotoksisite 
(ADCC), antikor bağımlı hücresel fagositoz (ADCP)], kompleman bağımlı sito-
toksisite (CDC), programlı hücre ölümü (PCD) ve potansiyel olarak pasif immü-
nizasyon gibi çeşitli farklı mekanizmalardan yararlanırlar. Bir antikorun bu me-
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sı etkinlik, yan etki profili ve çoklu ilaç tedavileri için uygun kombinasyonların 
belirlenmesine yardımcı olmaktadır. Süren bir dizi çalışmayla birlikte gelişmiş 
antikor hedefleme özelliklerine sahip yeni anti-CD20 ajanlarının geliştirilmesine 
devam edilmektedir.

 Güncel klinik pratikte yeni ajanlar olan ofatumumab ve obinutuzumab hem 
tek ajan olarak hem de çeşitli klinik durumlarda kombinasyon halinde etkin-
lik göstermelerinden sonra KLL için kullanım onayı almışlardır. Daha yeni an-
ti-CD20 antikorlar olan ocaratuzumab, veltuzumab ve ublituximabın immünote-
rapötik özellikleri ve bunların artırımı ile ilgili çalışmalar devam etmektedir.

Anahtar Kelimeler: Kronik lenfositik lösemi, yeni nesil anti-CD 20 antikorlar

KAYNAKÇA
1.	 Beers SA, Chan CH, French RR, et al. CD20 as a target for therapeutic type I and II monoclonal 

antibodies. Semin Hematol 2010;47:107-14.
2.	 Deans JP, Kalt L, Ledbetter JA, et al. Association of 75/80-kDa phosphoproteins and the tyrosi-

ne kinases Lyn, Fyn, and Lck with the B cell molecule CD20. Evidence against involvement of 
the cytoplasmic regions of CD20. J Biol Chem 1995;270:22632-8.

3.	 M. Hallek, K. Fischer, G. Fingerle-owson, et al. Addition of rituximab to fludarabine and cyc-
lophosphamide in patients with chronic lymphocytic leukaemia: a randomised, open-label, 
phase 3 trial. Lancet, 2010;376 (9747):1164-1174

4.	 W. Alduaij, T.M. Illidge. The future of anti-CD20 monoclonal antibodies: are we making prog-
ress? Blood, 2011;117(11):2993-3001

5.	 S. Cang, N. Mukhi, K. Wang, et al. Novel CD20 monoclonal antibodies for lymphoma therapy. 
J Hematol Oncol, 2012:5(1):64

6.	 C.S.  Tam,  M.J.  Keating. Chemoimmunotherapy of chronic lymphocytic leukaemia. Nat Rev 
Clin Oncol, 7 (2010), pp. 521-532

7.	 S. Molica. Progress in the treatment of chronic lymphocytic leukemia: results of the German 
CLL8 trial Expert. Rev Anticancer Ther, 2011;11(9):1333-1340

8.	 M.J. Barth, M.S. Czuczman. Ofatumumab: a novel, fully human anti-CD20 monoclonal anti-
body for the treatment of chronic lymphocytic Leukemia. Future Oncol, 2013;9:1749-1755

9.	 T. Robak. Ofatumumab, a human monoclonal antibody for lymphoid malignancies and auto-
immune disorders. Curr Opin Mol Ther, 2008;10(3):294-309.

10.	 T. Robak. Current and emerging monoclonal antibody treatments for chronic lymphocytic leu-
kemia: state of the art. Expert Rev Hematol, 2014;7(6):841-857.

11.	 P. Hillmen, T. Robak, A. Janssens, et al. Chlorambucil plus ofatumumab versus chlorambucil 
alone in previously untreated patients with chronic lymphocytic leukaemia (COMPLEMENT 
1): a randomised, multicentre, open-label phase 3 trial. Lancet, 2015;385(9980):1873-1883

12.	 W.G. Weirda, T.J. Kipps, J. Mayer, et al. Ofatumumab as single-agent CD20 immunotherapy in 
fludarabine-refractory chronic lymphocytic leukaemia. J Clin Oncol, 2010;28:1749-1755

13.	 C.S.  Tam,  S.  O’Brien,  S.  Lerner, et al. The natural history of fludarabine-refractory chronic 
lymphocytic leukemia patients who fail alemtuzumab or have bulky lymphadenopathy. Leuk 
Lymphoma, 2007;48(10):1931-1939

14.	 W.G. Weirda, S. Padmanabhan, G.W. Chan,et al. Ofatumumab is active in patients with fluda-
rabine-refractory CLL irrespective of prior rituximab: results from the phase 2 international 
study. Blood, 2011;118(19):5126-5129

15.	 W.G. Wierda, T.J. Kipps, J. Durig, et al. Chemoimmunotherapy with ofatumumab, fludarabine, 
and cyclophosphamide (O-FC) in previously untreated patients with chronic lymphocytic leu-
kemia. Blood, 2011;117(24):6450-6458



Kronik Lenfositik Lösemi

- 101 -

16.	 T.  Robak,  K.  Warzocha,  K.  Govind Babu, et al. Ofatumumab plus fludarabine and cyclop-
hosphamide in relapsed chronic lymphocytic leukemia: results from the COMPLEMENT 2 
trial. Leuk Lymphoma 2017;58(5):1084-1093.

17.	 S.M. O’Brien, H. Kantarjian, D.A. Thomas, et al. Rituximab dose-escalation trial in chronic 
lymphocytic leukemia. J Clin Oncol, 2001;19(8):2165-2170

18.	 B. Eichhorst, M. Hallek. Prognostication of chronic lymphocytic leukemia in the era of the new 
agents. Hematology Am Soc Hematol Edu Program, 2016. pp. 149-155

19.	 M.H.J. van Oers, K. Kuliczkowski, L. Smolej, et al. Ofatumumab maintenance versus obser-
vation in relapsed chronic lymphocytic leukaemia (PROLONG): an open-label, multicentre, 
randomised phase 3 study. Lancet Oncol, 2015;16(13):1370-1379.

20.	 J.E. Castro, M.Y. Choi, T. Carvajal, et al. Ofatumumab and high-dose methylprednisolone for 
the treatment of patients with relapsed or refractory chronic lymphocytic Leukemia. Blood 
Cancer J, 2014;14(4):e258-e262

21.	 C. Vitale, L. Falchi, E. Ten Hacken, et al. Ofatumumab and lenalidomide for patients with relap-
sed or refractory chronic lymphocytic leukemia: correlation between responses and immune 
characteristics. Clin Cancer Res, 2016;22(10):2359-2367

22.	 S.M.  Jaglowski,  J.A.  Jones,  V.  Nagar,  et al. Safety and activity of BTK inhibitor ibrutinib 
combined with ofatumumab in chronic lymphocytic leukemia: a phase 1b/2 study. Blo-
od, 2014;126(7):842-850

23.	 T. Robak, M. Wach, J.A. Jones, et al. Results of a phase 3 randomized controlled study evalu-
ating the efficacy and safety of idelalisib (IDELA) in combination with ofatumumab (OFA) 
for previously treated chronic lymphocytic leukemia (CLL). EHA 2015, EHA, Vienna, Aust-
ria. 2015, Jun 11–14

24.	 V.  Goede,  K.  Fischer,  R.  Busch,  A.  Engelke,  B.  Eichhorst,  C.M.Wendtner,  et al. Obinu-
tuzumab plus chlorambucil in patients with CLL and coexisting Conditions. N Engl J 
Med, 2014;370(12):1101-1110

25.	 G.  Cartron,  S.  de Guibert,  M.S.  Dilhuydy, et al. Obinutuzumab (GA101) in relapsed/refra-
ctory chronic lymphocytic leukaemia: final data from the phase 1/2 GAUGUIN study. Blo-
od, 2014;124(14):2196-2202

26.	 J.R. Brown, S. O’Brien, C.D. Kingsley, et al. Obinutuzumab plus fludarabine/cyclophosphami-
de or bendamustine in the initial therapy of CLL patients: the phase 1b GALTON trial. Blo-
od, 2015;125(18):2779-2785

27.	 V. Goede, K. Fischer, R. Busch, et al. Obinutuzumab plus chlorambucil in patients with CLL 
and coexisting Conditions. N Engl J Med, 2014;370(12):1101-1110

28.	 Butler LA, Tam CS, Seymour JF. Dancing partners at the ball: Rational selection of next gene-
ration anti-CD20 antibodies for combination therapy of chronic lymphocytic leukemia in the 
novel agents era. Blood Rev. 2017;31(5):318-327.

29.	 F. Da Roit, P.J. Engelberts, R.P. Taylor, et al. Ibrutinib interferes with the cell-mediated anti-tu-
mor activities of therapeutic CD20 antibodies: implications for combination therapy. Haema-
tologica. 2015;100(1):77-86

30.	 K. Fischer, O. Al-Sawaf, A.M. Fink, et al. Safety and efficacy of venetoclax and obinutuzumab 
in patients with previously untreated chronic lymphocytic leukemia (CLL) and coexisting me-
dical conditions: final results of the run-in phase of the randomized CLL14 trial (BO25323). 
Blood, 2016:128(22)2054

31.	 I. Flinn, C. Moreno, D. Singh Gill, et al. Randomized, multicenter, open-label, phase 3 study of 
the BTK inhibitor ibrutinib in combination with obinutuzumab vs. chlorambucil in combina-
tion with obinutuzumab in patients with treatment-naïve CLL/SLL (PCYC-1130): iLLUMINA-
TE 2015 ACSO (2015 May 29-Jun 2) (Chicago, Illinois, America: J Clin Oncol, editors)

32.	 S.  Herter,  I.  Sagiv-Barfi,  C.  Chester,  et al. Obinutuzumab (GA101) is less prone to anta-
gonism of immune effector function by ibrutinib than rituximab in vitro and in vivo. Blo-
od, 2014;124(21):1765



Kronik Lenfositik Lösemi

- 102 -

33.	 C.M. Cheney, D.M. Stephens, X. Mo, et al. Ocaratuzumab, an Fc-engineered antibody demons-
trates enhanced antibody-dependent cell-mediated cytotoxicity in chronic lymphocytic Leuke-
mia. Journal MAbs, 2014;6(3):748-754

34.	 K.N. Ganjoo, S. de Vos, B.L. Pohlman, et al. Phase 1/2 study of ocaratuzumab, an Fc-enginee-
red humanized anti-CD20 monoclonal antibody, in low-affinity FcgammaRIIIa patients with 
previously treated follicular lymphoma. Leuk Lymphoma, 2015;56(1):42-48

35.	 M.E.  Kalaycio,  O.  George Negrea,  S.L.  Allen,  et al. Subcutaneous injections of low doses of 
humanized anti-CD20 veltuzumab: a phase I study in chronic Lymphocytic. Leuk Lympho-
ma, 2016; 57(4):803-811

36.	 A.K. Church, K.R. Van Der Meid, N.A. Baig, et al. Anti-CD20 monoclonal antibody-dependent 
phagocytosis of chronic lymphocytic leukaemia cells by autologous macrophages. Clin Exp 
Immunol, 2016;183(1):90-101

37.	 O. O’Connor, M.T. Schreeder, C. Deng, et al. Ublituximab (TG-1101), a novel anti-CD20 mo-
noclonal antibody for rituximab relapsed/refractory B-Cell malignancies.EHA 2014, EHA, Mi-
lan, Italy (2014 June 12–15)

38.	 B. Cazin, S. Lepretre, B. Coiffier, et al. Final results of a multicenter phase Ib single agent study 
with the novel anti-CD20 monoclonal antibody ublituximab (TG-1101) in patients with re-
lapsed chronic lymphocytic leukemia (CLL). EHA 2013, EHA, Stockholm, Sweden (2013 June 
13–16)

39.	 J.P. Sharman, C.M. Farber, D. Mahadevan, et al. Ublituximab (TG-1101), a novel glycoengi-
neered anti-CD20 antibody, in combination with ibrutinib is safe and highly active in patients 
with relapsed and/or refractory chronic lymphocytic leukaemia: results of a phase 2 trial. Br J 
Haematol, 2017;176(3):412-420


