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CD20 negative relapse of a follicular lymphoma 
after chemoimmunotherapy 
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The tumor cells were positive for CD20 and CD10, negative for 
CD5 and CD23, and overexpression of BCL2 gene was demon-
strated by molecular biology. The computed tomography was 
associated to 18-F-FDG PET scan, revealing a stage III A dis-
ease according to Ann-Arbor criteria, as bone marrow biopsy 
was negative for involvement. 
An initial “watch and wait” approach was decided, but, six 
months later, signs of progression (growth of cervical and in-
guinal  lymph nodes) were observed and it was decided to treat 
the patient with standard  375mg/m² weekly doses of single 
agent rituximab for four weeks,  followed by standard main-
tenance single agent rituximab perfusions at same dose every 
second month. Two months after the treatment started, at the 
first follow-up/ restaging, a complete clinical remission was ob-
served, but positivity at 18-F-FDG PET scan was present (for 
retroperitoneal and inguinal nodes). Rituximab maintenance was 
continued with the same schedule, and eight months later the 
cervical nodes reappeared. At that point, it was decided to stop 
maintenance and administer another course of 4 perfusions of 
rituximab 375mg/m² with dexamethasone (40 mg daily for four 
days) every week, with the complete clinical regression of the 
enlarged nodes. Maintenance treatment was stopped. 
Four months later the patient relapsed with cervical lymph 
node enlargement. Six cycles of CHOP-21 chemotherapy plus 
rituximab (R-CHOP) were administered. A complete isotopic 
remission was confirmed, and he was put again on maintenance 
rituximab therapy at 375mg/m² every two months. After 6 cy-
cles of maintenance, cervical lymph nodes reappeared and they 

Abstract. A chimeric antibody targeting CD20, rituximab is the first monoclonal antibody approved in cancer treatment, and is currently used 
in practically all B cell malignancies. Expression of CD20 is limited to mature and precursor B cells, and the histological demonstration of its 
presence in a tumour warrants the inclusion of rituximab in its therapy. However, repeated administration of rituximab can lead to the disap-
pearance of CD20 molecule expression at B cell surface, rendering the drug useless. We here present a case of follicular lymphoma showing 
CD20 expression loss at relapse, emphasizing the importance of re-biopsy at relapse/progression.  
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Introduction
Follicular lymphoma (FL) is the second most common form 
of Non-Hodgkin’s lymphoma in the western world, character-
ized by multiple remissions and relapses, and a tendency for 
transformation to large B-cell lymphoma (“A clinical evalua-
tion of the International Lymphoma Study Group classification 
of non-Hodgkin’s lymphoma. The Non-Hodgkin’s Lymphoma 
Classification Project,” 1997). The advent of immunotherapy in 
lymphoma is related to the demonstration of efficacy of a chi-
meric monoclonal anti CD20 antibody, rituximab, in FL. Current 
specific treatment of symptomatic FL includes rituximab, either 
as a single agent, or in association with chemotherapy, using 
various combinations of anthracycline-containing regimens such 
as CHOP (Cyclophosphamide, Doxorubicin, Vincristine and 
Prednisone), or cytarabine-containing regimens such as the as-
sociation DHAOx (Dexamethasone, cytarabine and Oxaliplatin), 
a less nephrotoxic version of the classical regimen including 
cisplatin. We report the case of a FL patient showing loss of 
the CD20 molecule at relapse, after repeated treatment courses 
with rituximab alone and in combination with chemotherapy.

Case description
A 56 years old man presenting multiple enlarged lymph nodes 
was diagnosed with FL, with a FL international prognostic index 
of 2. Cervical lymph node biopsy showed infiltration with cen-
trocytes and centroblasts, grade 2 (6-10 centroblasts per high-
power field) according to World Health Organisation criteria. 
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remained unaffected by two cycles of a rescue protocol com-
bining rituximab with DHAOx. The histological as well as the 
molecular analysis of a newly biopsied cervical node were iden-
tical to the diagnostic biopsy, except for the presence of CD20 
which was undetectable, although CD79a was positive as seen in 
Photo 1. The carytoype was complex with translocation (14;18) 
in 83% of metaphases. FISH did not identify a deletion of p53.

Discussion
Rituximab has proven efficacy either alone or in combination 
with chemotherapy in the treatment of FL (Vidal et al 2009). 
Three main acting mechanisms are attributed to rituximab: 
antibody-dependent cellular cytotoxicit (ADCC) through re-
cruitment of effectors cells via their Fcγ receptor, complement 
dependent cytotoxicity (CDC) by activating the classical path-
way; and  direct apoptosis (Renaudineau et al 2009). In turn, B 
cells may escape rituximab activity through different mecha-
nisms including FcγRIIIA 158-Phe/Phe polymorphism affect-
ing ADCC, an abnormal clearance of the monoclonal antibody 
(mAb), the presence of human chimeric antibodies (HACA) that 
recognize the murine component of rituximab, or modulation 
of the CD20 molecule at the cell surface. Different mechanisms 
have been reported leading to the loss of CD20 molecule at the 
cell surface: “shaving”, as described in B-cell chronic lympho-
cytic leukemia and mantle cell lymphoma (Beum et al 2011), 
expression of an alternative splicing variant that down regulate 
cell surface expression (Beum et al 2006), defect in transcrip-
tion factors (Henry et al 2010) and an epigenetic control of 
the promoter (Mankai et al 2008). Due to the very mechanism 
of action of rituximab, a transient loss of CD20 expression in 
chronic lymphocytic leukemia immediately after rituximab in-
fusion has been described, but CD20 B cells quickly re-appear 
in the bloodstream (Kennedy et al 2004).
It has been demonstrated that the “shaving” process occurs when 
target cell populations become saturated and exhausted after 
repeated or increased doses of anti-CD20 mAbs. Under such 
conditions, the activatory Fcγ receptor, rather than mediating 
phagocytosis of the target cells, can rip a fragment of the target 
cell membrane including the target antibody, stripping the cell 
of the mAb and antigen (Beum et al 2011). As far as we know, 

no other causes or risk factors for CD20 “shaving” than cell 
saturation and exhaustion have been identified.
In relapsed prior responders to rituximab monotherapy with 
indolent lymphomas, the response rate at re-treatment with the 
same agent seems to be lower than 50%, and one explanation of 
this phenomenon may be the loss of CD20 expression (Duman 
et al 2012). It is well known that rituximab improves outcome 
in patients with most B cell lymphomas when co-administered 
with chemotherapy. Thus, it is presumable that the loss of re-
sponse to rituximab would worsen treatment outcome in these 
patients, as compared to patients that preserve CD20 expression 
at relapse, even if relevant studies are lacking.
In our heavily rituximab-pretreated patient, either alone or in 
combination with chemotherapy, we observed the disappearance 
of CD20 at the cell surface of cells. The patient was FcγRIIIA 
158-Val/Phe, its pharmacokinetic was normal and no HACA 
were detected, thus excluding an alteration of the ADCC or an-
tibody metabolism. The tissue architecture and other cell mark-
ers were identical to those at the time of diagnosis.
Our finding re-emphasizes that patients relapsing after rituxi-
mab should be re-tested for CD20 expression in order to adapt 
therapy, because further administration of rituximab may not 
be warranted. Despite disappearance of CD20 at the surface 
of target cells being reported in chronic lymphocytic leukemia 
even since the advent of rituximab, re-biopsy or re-testing for 
CD20 positivity is not a common, ubiquitous practice even in 
the present. For this small fraction of patients, several ways to 
reduce shaving or to up-regulate CD20 expression may prove to 
be of interest in the future (Beum et al 2006; Hiraga et al 2009; 
Mankai et al 2009).  Regardless of the mechanism involved in 
the disappearance of CD20 expression on target cells, the most 
important practical consequence we are aiming to highlight, is 
adapting treatment strategies such as to exclude rituximab and 
novel CD20 targeting mAbs like ofatumumab and, more re-
cently, obinutuzumab, thus sparing the patient the added risk 
of this immunotherapy, and reducing significant costs associ-
ated with these agents. 
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Fig. 1. Immunohystological analysis of CD 20 expression on lymph node biopsies, before (left) and after (right) treatment with 
Rituximab.
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