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Challenges of Hepatitis B Virus Reactivation and CD19
Testing Following Tafasitamab Plus Lenalidomide for
Relapsed Diffuse Large B-Cell Lymphoma

Ta-Chuan Yu?®, Wen-Chien Chou® ¢

Abstract

The outcomes of transplant-ineligible patients with relapsed/refrac-
tory (R/R) diffuse large B-cell lymphoma (DLBCL) are generally poor
but much improved by novel targeted therapies and immunotherapies.
Tafasitamab plus lenalidomide is an approved regimen for patients with
R/R DLBCL. Nonetheless, the clinical data regarding Asian popula-
tions and hepatitis B virus (HBV) carriers are lacking in both the piv-
otal L-MIND and real-world studies. We present an §1-year-old HBV
carrier with relapsed DLBCL, who achieved and continued a complete
metabolic response (CMR) during 1.5 years of tafasitamab plus lenalid-
omide as second-line therapy. Notably, an episode of HBV reactivation
occurred after four cycles of tafasitamab plus lenalidomide, which was
early detected and successfully managed with preemptive nucleotide
analogues. Interestingly, CD19 was not detectable by flow cytometry
after 10 cycles of treatment despite continuous control of the disease.
CD19 expression may be diminished by exams using a tafasitamab-
competitive-binding clone. This case highlights not only the concern
of HBV reactivation, but also the diagnostic challenge due to CD19
epitope masking following tafasitamab therapy.

Keywords: Diffuse large B-cell lymphoma; Hepatitis B virus; Tafa-
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Introduction

Diffuse large B-cell lymphoma (DLBCL) is the most common
subtype of lymphoma, accounting for 30% of all lymphoma
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cases worldwide [1]. The standard first-line treatment of this
aggressive lymphoid malignancy is high-dose immunochemo-
therapies, namely rituximab, cyclophosphamide, doxorubicin,
vincristine, and prednisone (R-CHOP), as well as polatuzumab
vedotin, rituximab, cyclophosphamide, doxorubicin, and pred-
nisone (Pola-R-CHP). Nonetheless, only 65% of patients are
cured by first-line therapy, highlighting the importance of sal-
vage therapies [1]. The conventional chemotherapy-based sal-
vage therapy consists of high-dose chemotherapies followed
by autologous stem cell transplant (ASCT). For those ineli-
gible for ASCT, outcomes remain dismal. In a Canadian real-
world study, the median overall survival (OS) in patients with
relapsed/refractory (R/R) DLBCL who did not receive ASCT
was only 8.6 months [2]. Recently, developments in targeted
therapies, bispecific T-cell engagers, and chimeric antigen re-
ceptor T cells have brought hope to improve their outcome.

Tafasitamab is an Fc-modified humanized anti-CD19
monoclonal antibody that binds CD19 Fcy receptor, triggering
antibody-dependent cellular cytotoxicity and phagocytosis in
malignant B cells [3-5]. Lenalidomide is an immunomodula-
tor that stimulates natural killer/T-cell function and has direct
anti-tumor activity. The clinical efficacy of tafasitamab plus
lenalidomide in transplant-ineligible adults with R/R DLBCL
was evaluated in the phase I L-MIND study (NCT02399085),
in which 43% of patients achieved complete responses (CRs)
and 18% had partial responses (PRs) [5]. Based on this result,
tafasitamab plus lenalidomide was approved for the treatment
of ASCT-ineligible patients with R/R DLBCL by the US Food
and Drug Administration in 2020. In the 5-year analysis of
L-MIND study, treatment responses were maintained, with
S-year progression-free survival (PFS) of 36.1% and OS of
40.3% [6]. The median durations of PFS and OS were 11.6 and
33.5 months, respectively [7]. A real-world study from Spain
also supported the anti-tumor activity of tafasitamab plus lena-
lidomide, with an overall response rate between 51% and 61%,
and a CR rate between 35% and 42% [8]. Treatment toxicities
of tafasitamab plus lenalidomide were generally considered
manageable, with the most common grade 3—4 adverse events
being cytopenia and infections [5, 8].

Besides lymphoma control, patients with resolved hepa-
titis B virus (HBV) infection or HBV carriers receiving B-
cell-depleting therapies have a high risk (> 10%) of HBV re-
activation [9—-14]. In these patients, antiviral prophylaxis is a
routine practice while they receive CD20-targeting therapy. As
a CD19-targeting B-cell depleting therapy, tafasitamab theo-
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Figure 1. Positron emission tomography scan at diagnosis revealed lymphoma involvement at multiple nodal areas (left naso-
pharyngeal, right iliac, right femoral) and vertebral spine (arrowheads).

retically carries risks of HBV reactivation. Despite the shared
mechanism between CD19- and CD20-targeting therapies,
data on HBV reactivation risk with tafasitamab plus lenalido-
mide are limited. In the pivotal L-MIND study, patients with
positive hepatitis B surface antigen (HBsAg) were excluded.
The prevalence of chronic HBV infection varies widely, from
the lower prevalence (< 0.9%) in Europe and North America
to higher prevalence in southeastern Asia and Africa (> 8%)
[15]. As a result, there are no data in clinical trials or real-
world studies reporting HBV reactivation in tafasitamab plus
lenalidomide-treated patients [8, 16].

To mitigate the gap in the under-characterized risk of HBV
reactivation with tafasitamab plus lenalidomide, we report an
81-year-old Asian HBV carrier with relapsed DLBCL after
17 months of remission following R-CHOP therapy. After
tafasitamab plus lenalidomide salvage, her DLBCL achieved
a second complete metabolic remission (CMR), which was
maintained for at least 1.5 years. Interestingly, one episode of
HBYV reactivation developed after four cycles of tafasitamab
plus lenalidomide, which was successfully managed with nu-
cleotide analogues. In addition, CD19 expression on marrow
clonal B cells became negative after 10 cycles of tafasitamab.
Given persistent lymphoma control, tafasitamab-related CD19
epitope masking is considered rather than CD19 antigen loss.
This case demonstrates the antitumor activity, the risk of HBV
reactivation, and the diagnostic challenges posed by CD19
epitope masking with tafasitamab plus lenalidomide, for which
data are lacking in the medical literature.

Case Report

A 79-year-old Asian woman was initially presented with an
enlarging right femoral mass for 2 months. An excisional bi-
opsy confirmed the diagnosis of DLBCL, with immunohisto-
chemical expression of MUM-1, BCL-6, BCL-2, and c-MYC.
A positron emission tomography (PET) scan revealed stage
IV disease with multiple bone involvements (Fig. 1). Bone

marrow study revealed 0.1% of clonal B cells that expressed
CD19, CD20, and surface kappa light chain. Based on her age,
extranodal involvement, and stage IV disease, her revised In-
ternational Prognostic Index (R-IPI) was 3.

Viral hepatitis profiles were screened at diagnosis, reveal-
ing positive for HBsAg and hepatitis B core antibody (anti-
HBc), while negative for hepatitis B surface antibody (anti-
HBs), hepatitis B e-antibody (anti-HBe), and hepatitis C virus
antibody. Induction therapy as R-miniCHOP was initiated,
with tenofovir alafenamide as prophylaxis for HBV reacti-
vation. To achieve better disease control, the following five
cycles of chemoimmunotherapy were escalated to standard R-
CHOP. Interim computed tomography (CT) scan after cycle 3
revealed a CR, and a PET scan after end-of-treatment revealed
a CMR. The patient then received regular follow-up at the out-
patient clinic. Prophylactic tenofovir alafenamide was discon-
tinued 6 months after end-of-treatment.

Second remission achieved by tafasitamab plus lenalido-
mide

Seventeen months after the end-of-treatment, she returned to
our hospital for a fever of unknown origin. The results of a
serial workup confirmed extranodal DLBCL relapse in the
axial, appendicular skeletons, and bone marrow. Considering
her frail status, high-dose chemotherapy with ASCT was not
chosen. Rituximab plus lenalidomide (R-square) resolved her
fever. One month later, the treatment was bridged to tafasita-
mab plus lenalidomide from a compassionate use program in
Taiwan. Lenalidomide dose was adjusted (5 mg every other
day, 21 days a month) for grade 4 neutropenia. A PET scan af-
ter six cycles of tafasitamab-lenalidomide treatment revealed a
CMR. A bone marrow study on the sixth day of cycle 10 tafasi-
tamab plus lenalidomide revealed few (0.16 %) clonal B cells
remaining in marrow. Notably, these clonal B cells were still
positive for CD20 and surface kappa light chain, but negative
for CD19 expression (tested by CD19 clone J3-119), as shown
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Figure 2. Bone marrow flow cytometry at cycle 10 day 6 of tafasitamab plus lenalidomide showed a small population of CD19-
negative B cells (purple, 440 events, 0.16%) expressing CD20 and surface kappa light chain. Plasma cells are nearly depleted

(15 events, 0.01% of marrow cells).

in Figure 2. Plasma cells in her marrow are nearly depleted
(0.01%), and hypogammaglobulinemia (IgG < 600 mg/dL)
developed after four cycles of tafasitamab plus lenalidomide.
The antitumor effect is long-lasting, and this patient remained
on treatment 1.5 years after her DLBCL relapse.

HBYV reactivation during tafasitamab plus lenalidomide

In Taiwan, prophylactic nucleos(t)ide analogues are reimbursed
when patients receive rituximab, anthracycline-based chemo-
therapy, or medium-high dose steroids (defined as prednisolone
> 20 mg/day for more than 4 weeks). As a chronic HBV carrier,
this patient received tenofovir alafenamide as HBV reactivation
prophylaxis during first-line R-CHOP treatment but was omit-
ted during tafasitamab-lenalidomide treatment.

After four cycles of tafasitamab plus lenalidomide with-
out HBV prophylaxis, this patient developed hypogamma-
globulinemia, with a serum IgG concentration of 576 mg/dL.
Her alanine aminotransferase (ALT) mildly increased to 56
U/L, with serum HBV viral load increased from 32 IU/mL at
DLBCL relapse to 59,836,636 IU/mL. History taking and re-
viewing her medications did not reveal a possible cause of her
abnormal ALT level other than HBV infection. Out-of-pocket
preemptive entecavir was prescribed for HBV reactivation.
One month later, her ALT further increased to 183 U/L, but her
serum HBV viral load dropped to 3,217,447 IU/mL. Serum
total bilirubin levels were normal during this period, compat-
ible with a diagnosis of HBV reactivation without hepatic de-
compensation. Under continued HBV treatment, her ALT and

HBYV viral load then gradually improved. The whole treatment
course was summarized in Figure 3.

Discussion

We reported an 81-year-old HBV carrier with relapsed DLBCL,
who achieved CMR after tafasitamab plus lenalidomide. The
remission was long-standing, persisting at least 1.5 years. Af-
ter 10 cycles of tafasitamab plus lenalidomide, CD19 expres-
sion was not detected on marrow clonal B cells. Without HBV
prophylaxis, one episode of HBV reactivation occurred during
tafasitamab plus lenalidomide, but was successfully managed
with preemptive HBV treatment.

B-cell-depleting therapies are well-established high-risk
factors for HBV reactivation. Without primary prophylaxis,
HBYV reactivation develops in more than 10% of HBV-infected
patients receiving B-cell-depleting therapies [10—-15, 17, 18].
There are two main mechanisms of HBV reactivation after B-
cell-depleting therapies: impaired humoral immunity and de-
pletion of antigen-presenting B cells [19, 20]. These data are
primarily derived from patients with lymphoid malignancies
or autoimmune disorders who are receiving anti-CD20 mono-
clonal antibodies (rituximab, obinutuzumab, ofatumumab).
Since CD20 is expressed on mature B cells, the use of anti-
CD20 monoclonal antibodies depletes mature antigen-present-
ing B cells and downstream immunoglobulin-secreting plasma
cells. Rituximab induces a marked and sustained depletion of
peripheral B cells for 6-9 months, leaving only CD20-nega-
tive plasmablasts, which are insufficient for ongoing anti-HBs
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Figure 3. The summary of the patient’'s lymphoma and HBV treatment course. Images and laboratory exams of disease diag-
nosis and staging are shown in the upper part. Lymphoma treatment regimens are shown in the middle, whereas viral hepatitis
profiles and HBV treatments are summarized in the lower part. BM: bone marrow; HBV: hepatitis B virus; LN: lymph node; R-

square: rituximab plus lenalidomide.

production [21]. The disrupted immune surveillance of HBV-
infected hepatocytes results in the reactivation of HBV, which
is inversely correlated with the level of serum anti-HBs [17].
Meanwhile, the depletion of B cells impairs the priming of hepa-
titis B core antigen-specific, B-cell-dependent cytotoxic T cells
[22]. Currently, data on the risks of HBV reactivation with B-
cell-depleting monoclonal antibodies other than CD20-directed
therapies are limited. Nonetheless, given the similar mechanism
of B-cell depletion, HBV prophylaxis is mandatory for HBV-
infected patients receiving any B-cell-depleting therapy.

In addition to tafasitamab, lenalidomide also carries the
risk of HBV reactivation. Lenalidomide is an immunomodula-
tory drug that works through cereblon-mediated degradation
of transcription factors, leading to both direct tumoricidal ef-
fects and immunomodulation by activating natural killer/T
cells [23-26]. While the precise mechanisms by which lena-
lidomide precipitates HBV reactivation remain incompletely
characterized, lenalidomide has been associated with 8% risk
of HBV reactivation in clinical practice [27].

This is the first case report presenting HBV reactivation
in patients treated with tafasitamab plus lenalidomide. Tafasi-
tamab is a monoclonal antibody that targets CD19, an antigen
expressed across early B-cell precursors to late-stage plasma
cells. The targeting of CD19-expressing cells is supported by
findings in our patient, who had hypogammaglobulinemia and
depleted plasma cells in marrow after tafasitamab plus lena-
lidomide treatment. For HBV-infected patients receiving B-
cell-depleting agents, both the Asian Pacific Association for
the Study of the Liver (APASL) and the European Association
for the Study of the Liver (EASL) recommend prophylactic
antiviral therapy to prevent HBV reactivation [28, 29]. None-
theless, in Taiwan, HBV prophylaxis is reimbursed only for
patients receiving rituximab. This case indicates the risk of
HBYV reactivation with B-cell-depleting agents is class-specif-
ic, and the requirement for HBV prophylaxis should extend
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beyond rituximab. Since both tafasitamab and lenalidomide
carry the risk of HBV reactivation, HBV prophylaxis should
be administered in patients treated by this regimen. In patients
who cannot receive HBV prophylaxis, HBV viral load should
be regularly monitored to detect HBV reactivation early.

Competitive binding of tafasitamab challenges the detec-
tion of CD19

Loss of CD19 expression after CD19-targeting therapies in
patients with DLBCL is a well-recognized mechanism of resist-
ance, particularly following CD19-directed chimeric antigen
receptor T-cell (CAR-T) therapy [30-32]. In tafasitamab, loss
of CD19 expression after treatment has not been observed. One
study group enrolled tumor biopsies from 64 patients receiving
tafasitamab in the L-MIND study, trials for indolent lympho-
mas, and real-world settings [33, 34]. These samples were taken
after a median of 24 days following tafasitamab infusion. Im-
munohistochemistry showed that CD19 expression was main-
tained, with no evidence of CD19 mutation, exon skipping, or
loss of CD19 mRNA expression by DNA and RNA analyses.
Another real-world study reported nine patients who received
tafasitamab prior to CD19 CAR-T therapy [35]. After a medi-
an of 7 days following tafasitamab infusion, CD19 expression
was maintained in all tested cases (n = 3). CAR-T responses
were observed in seven out of nine patients (four CRs, three
PRs). Despite the retention of CD19 after tafasitamab treatment,
competitive bindings of CD19 epitope were reported between
tafasitamab and various CD19-detecting clones used in immu-
nohistochemical stains (BT51E, LE-CD19, D4V4E) as well as
flow cytometry (HIB19, 4G7, FMC63, SJ5C1, J3-119, LT19,
REA675, HD37) [36]. The competitive binding of tafasitamab
will reduce or diminish the capabilities of these clones to detect
CD19 [36, 37]. A case report (n = 2) demonstrated reemergence
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of CD19 after prior CD19-negative test results [37]. Another
study found that CD19 expression after tafasitamab is schedule-
dependent, with all biopsies performed more than 3 weeks af-
ter the last tafasitamab infusion being CD19-positive [38]. In
tafasitamab-treated samples, acidic dissociation of tafasitamab
from CD19, or a washout period of more than 3 weeks have
been proposed to reduce the risk of false negativity [36, 38]. In
our case, clonal B cells involved bone marrow at both DLBCL
relapse and after tafasitamab treatment. Using a flow cytometry
with CD19 clone J3-119, CD19 was not detected 6 days after
10th cycle of tafasitamab infusion. Nonetheless, the result of the
following PET scan remained in CMR, favoring CD19 masking
rather than loss. Whether it is true CD19 antigen loss or tafasi-
tamab-related CD19 epitope masking remains to be confirmed.

Conclusion

In this case report, we present an HBV carrier with relapsed
DLBCL who achieved durable remission under tafasitamab
plus lenalidomide. This case demonstrated the risk of HBV
reactivation of tafasitamab plus lenalidomide treatment with-
out HBV prophylaxis, for which data are lacking in published
literature. This case also highlights the diagnostic challenge
of CD19 expression after tafasitamab. To avoid misinterpreta-
tion of CD19 expression after tafasitamab, further studies are
needed to optimize the diagnostic protocol.
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