
Venetoclax plus rituximab or obinutuzumab after 
allogeneic hematopoietic stem cell transplantation
in chronic lymphocytic leukemia

For several decades, allogeneic hematopoietic stem cell
transplantation (alloHCT) has been a therapeutic option in
patients with chronic lymphocytic leukemia (CLL) with
high-risk features such as del(17p) and/or TP53 mutations,
complex aberrant karyotype, or chemotherapy-resistant
disease. With the advent of new targeted agents, like ibru-
tinib, idelalisib, or venetoclax, an increasing number of
patients with CLL is now managed without undergoing
alloHCT.1,2 While alloHCT has curative potential, many
patients with CLL are not eligible for transplant due to age
and co-existing conditions, as the procedure can entail con-

siderable treatment-related morbidity and mortality.
Moreover, up to 50% of patients may experience relapsed
disease after transplantation.3,4

Venetoclax, a BH3-mimetic that inhibits Bcl-2, has
shown profound efficacy in patients with CLL. It is current-
ly approved for treatment of patients with relapsed/refrac-
tory CLL, including patients with high-risk genetic abnor-
malities like del(17p) or TP53 mutations.5 Several clinical
trials are investigating its use in first-line therapy, as
monotherapy, or in combination with other drugs.6

However, data on patients with relapsed disease after
alloHCT are limited, as most clinical trials have excluded
this subset of patients from enrollment. 
Here, we report clinical data from four patients with CLL

(Table 1) who were successfully treated with venetoclax for
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Table 1. Patients’ characteristics.
                                                                Patient #1                                Patient #2                        Patient #3                         Patient #4

Gender                                                                       Male                                                  Male                                      Female                                        Male
Age at diagnosis of CLL                                             51                                                       41                                             41                                               49
Age at HCT                                                                    63                                                       52                                             46                                               60
Age at venetoclax initiation                                      69                                                       55                                             52                                               61
Genetic aberrations1                              del(17p), TP3 mutation                             del(17p)                                 del(11q)                          del(13q), del(9q),
                                                                          IGHV unmutated                                   del(13q)                                                                               t(5;9), del(9),
                                                                                                                                                                                                                                 der(7), + 21, + 2, t(3;16);
                                                                                                                                                                                                                              ATMmut, SAMHD1mut, SF3B1mut, 
                                                                                                                                                                                                                                               NOTCH1mut

Treatment history                                            2002: 10x CLB                                2005: FC --> CR                   2009: 6x FCR  PR                  2008: 6x BR --> PR
                                                                               2004: 6x FC                                 2008: FCR --> PR                   2010: 6x BR  PR                  2009: 6x FCR --> CR
                                                      2007: 6x FCR, R maintenance until 2010          2011: FCR  PR          2012: 2x R-CHOP, 1x R-DHAP  2011: 1x BR / 8x F --> PD
                                                                              2010: 3x FCR                                  2011: FCR  PR                        10/2012: HCT               2012: Alemtuzumab --> PR
                                                                              04/2011: HCT                     2013: RT – 6x R-CHOP21 →     2014: PD – ibrutinib         2014: Ofatumumab --> PR
                                                                    05/2011: PD – DLI and R                                  PR                     2017: ibrutinib intolerance,         2014-16: Ibrutinib
                                                                          2013: Ofa + Dexa                     2014: RT progression –            PD 10/2017: V+R                         2016:  PD + 
                                                         2014: CC-292 + R, switch to Idela +               2x O-DHAP                                                                                        RT
                                                                        R (erythrodermia),                             05/2014: HCT                                                                               2016-17: V
                                                                     switch to ibrutinib  PR      2017: CLL progression – ibrutinib                                                         04/2017: HCT
                                                              2017: PD with BTK-Cys481 mut              12/2017: PD – V+R                                                                       09/2017: V+R
                                                                            09/2017: V+Ob                              07/2018: PD with 
                                                             11/2018: PD with osteolysis and         new lymphadenopathy
                                                            hypercalcemia 12/2018: Idela+R           10/2018: V + I + Ob
                                                                                          
Donor chimerism                                                     68%                                                  100%                                        100%                                          100%
Response after 6 months with venetoclax          PR                                                      PR                                            CR                                              CR
MRD status after 6 months of venetoclax    <10-4 in PB                                      <10-4 in PB                             <10-4 in PB                       <10-4 in PB and BM
Toxicities with venetoclax2                     Grade 2 neutropenia,                   Grade 2 neutropenia,         Grade 2 neutropenia,           Grade 3 neutropenia,
                                                                                  resolved                                           resolved                                 resolved                                   resolved
                                                                    Grade 2 lung infection,             Grade 2 Herpes infection,                                                      Grade 2 lung infection, 
                                                              resolved with oral amoxicillin      resolved with oral aciclovir                                                resolved with oral amoxicillin
                                                                                                                                                                                                                                Grade 3 thrombocytopenia, 
                                                                                                                                                                                                                                                 resolved
Duration of response                                        14 months                                         7 months                       14 months, ongoing               15 months, ongoing
CLL:  chronic lymphocytic leukemia; RT: Richter's transformation; MRD: minimal residual disease; CLB: chlorambucil; FC: fludarabine + cyclophosphamide; FCR: FC + ritux-
imab; R: rituximab; BR: bedamustine + rituximab; HCT: hematopoietic stem cell transplantation; DLI: donor lymphocyte infusion; Ofa: ofatumumab; Dexa: dexamethasone;
Idela: idelalisib; I: ibrutinib; CR: complete remission; PR: partial response; PD: progressive disease; mut: mutation; R-CHOP: rituximab, cyclophosphamide, hydroxydoxoru-
bicine, oncovine, prednisolone; DHAP: dexamethasone +  high-dose cytarabine + cisplatin; V: venetoclax; Ob: obinutuzumab; PB: peripheral blood; BM: bone marrow.
1Parameters are partially incomplete as cyto-/molecular genetic analyses were not completely available at the time of first-line treatment. 2Grading according to National
Cancer Institute Common Terminology Criteria for Adverse Events v.4. 3Last follow-up visit in December 2018



relapsed disease after alloHCT. These constitute all patients
who received venetoclax after alloHCT at our center. 
The first patient is a 70-year old man who was diagnosed

with CLL in 1999. Initial adverse genetic aberrations were
del(17p) and TP53 mutation. Prior to alloHCT, the patient
received treatment with chlorambucil, fludarabine plus
cyclophosphamide (FC), FC plus rituximab (FCR) and ritux-
imab maintenance therapy (Table 1). In April 2011, he
underwent HLA-matched related donor alloHCT after con-
ditioning with FC. He experienced only mild grade 1 acute
graft-versus-host disease (GvHD) of the skin and small
joints that were well controlled by cyclosporine (CSA) and
mycophenolate mofetil (MMF). One month after trans-
plantation, the patient presented a fourth relapse, which
was treated with rituximab and donor lymphocyte infu-
sions (DLI). Subsequent relapses were treated with ofatu-
mumab plus dexamethasone, idelalisib plus rituximab, and
ibrutinib, respectively. The patient achieved a partial remis-
sion (PR) with ibrutinib monotherapy until 2017, when a
BTK-Cys481 mutation was detected and the patient
showed progressive lymphadenopathy. The patient
received obinutuzumab infusions and started venetoclax
ramp up in September 2017. He showed a PR due to resid-
ual lymph nodes with minimal residual disease (MRD) neg-
ativity in peripheral blood (PB), assessed by flow cytometry
with a 10-4 threshold. He continued daily 400 mg veneto-
clax until November 2018 when new osteolysis as well as
hypercalcemia were observed, which were related to dis-
ease progression. Idelalisib and rituximab were subse-
quently re-introduced, given that this treatment had previ-
ously only been discontinued  because of   erythrodermia
of unclear origin. At data cutoff, no response assessment
was possible due to the short drug administration time.
The second patient is a 56-year old man who was diag-

nosed with CLL in 2003. Adverse genetic aberrations were
del(17p). The patient received 6 cycles of FC as his first-line
therapy in 2005 and achieved a complete remission (CR).
Relapses were treated with 6 cycles of FCR in 2008 and
2011, and Richter’s transformation (RT) was treated with 6
cycles of R-CHOP21 in 2013. In 2014, the patient showed
progression of RT and was prepared for alloHCT. For
remission induction, two cycles of ofatumumab plus
DHAP were administered followed by weekly ofatumum-
ab administrations until an HLA-matched related donor
alloHCT was performed in May 2014 after
fludarabine/busulfan/ofatumumab conditioning. He
received GvHD prophylaxis with CSA and MMF under
which no signs of acute GvHD occurred; however, suspect-
ed mild intestinal and cutaneous GvHD was observed in
2016 due to intermittent diarrhea and rash. These resolved
with short-term steroids and tacrolimus. The patient
showed a CR of RT, however, due to progressive CLL with
del(17p), ibrutinib was introduced in 2017. After 8 months
of ibrutinib treatment, the patient showed new cutaneous
lesions as well as a new pre-sternal positron emission
tomography (PET)-positive lymph node; this was biopsied
and revealed infiltration by CLL. Venetoclax was intro-
duced after ramp-up to 400 mg daily in December 2017
together with monthly rituximab infusions. Response
assessment in June 2018 showed a mixed response with an
enlarged, PET-positive pre-sternal lesion, despite peripheral
MRD blood negativity. Irradiation of the lesion was initiat-
ed, followed by ongoing DLI. Remission control via PET-
computed tomography (CT) initially showed a partial
response with complete resolution of the irradiated pre-
sternal lesion; however, due to recurrent lymph adenopa-
thy, treatment was extended in October 2018 with the
addition of ibrutinib and obinutuzumab to venetoclax.
Data cutoff was too early for complete response assess-

ment; however, so far the patient has shown stable disease
under the triple combination. 
The third patient is a 52-year old female who was diag-

nosed with small lymphocytic lymphoma in 2007. She pre-
sented with a del(11q). The patient was treated with FCR,
bendamustine plus rituximab (BR), R-CHOP and R-DHAP.
In October 2012, an alloHCT with an unrelated mis-
matched donor was performed after treosulfan/fludarabine
conditioning. One month after transplantation, the patient
developed grade 2 cutaneous and grade 1 hepatic GvHD
that was managed with CSA and MMF. Two years after
transplantation, a progression was treated with ibrutinib,
which had to be discontinued despite a CR due to repeti-
tive complications including arrythmia and diarrhea, upon
which a rapid nodal progression occurred. The patient was
on low-dose prednisolone 4 mg and ruxolitinib 15 mg daily
due to chronic steroid-dependent cutaneous GvHD. In
October 2017, venetoclax ramp-up to 400 mg daily plus
monthly rituximab were initiated. The most recent remis-
sion control in December 2018 showed no residual lym-
phadenopathy with MRD-negativity in the peripheral
blood.
The fourth patient is a 61-year old man who was diag-

nosed with CLL at the age of 49 years. He had received
treatment with F, BR, FCR, later followed by alemtuzumab
and ofatumumab. The patient developed a complex kary-
otype with several unfavorable mutations (Table 1). After
developing erythroderma under idelalisib treatment, he
was treated with ibrutinib, which was discontinued in
2016 due to atrial fibrillation, orchitis and, finally, disease
transformation. Venetoclax was administered daily for 3
months at a dose of 1200 mg, as the patient initially did not
respond to 400 mg; the patient showed a mixed response
with cervical and axillary lymph nodes completely regress-
ing, while inguinal lymph nodes were progressing. After
conditioning with fludarabine/busulfan, the patient under-
went alloHCT in April 2017 and showed a complete remis-
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Figure 1. Cellular immune status during treatment. Cellular immune status
of all four patients was assessed by flow cytometry after engraftment, 3
months after transplantation, and after completion of venetoclax ramp up (i.e.
approx. 5 weeks after first dose). allo SCT: allogeneic  stem cell transplanta-
tion; ALC: absolute lymphocyte count. Error bars represent standard deviation. 



sion 2 months later. The patient developed grade 1-2 intes-
tinal GvHD and grade 3 ocular GvHD, which were treated
with CSA, MMF and steroids. At 4 months, axillary lymph
nodes and inguinal lymph nodes were increasing in size.
Biopsies were taken from the inguinal lymph nodes with
the strongest fluorodeoxyglucose (FDG) PET-CT scan sig-
nal. However, immunohistochemistry revealed mature
CLL cells without RT. Venetoclax treatment was initiated
again, up to a maximum dose of 400 mg plus monthly rit-
uximab. A CR was documented 8 weeks after venetoclax
initiation. Response control after 6 months of venetoclax
confirmed a sustained CR via PET-CT as well as MRD-neg-
ativity in bone marrow. Response was maintained at the
latest follow up in December 2018.
As novel targeted agents have shown considerable activ-

ity in high-risk and chemorefractory CLL with less treat-
ment-associated morbidity, in recent years, the use of
alloHCT in CLL management has  been decreasing.
However, for patients who fail multiple lines of therapy
and have high-risk genetic profiles, alloHCT often remains
the only viable clinical option.7 Moreover, patients who
underwent alloHCT before novel agents became available
might still experience disease progression and require ther-
apy. Very limited data are available for this group of
patients, as most clinical trials have excluded patients with
prior alloHCT. There are two published reports with select-
ed cases on ibrutinib use after alloHCT for CLL.8,9 Both
studies showed that BTK inhibition was effective in 5 and
38 patients, respectively, after alloHCT, even after second
transplantation. Overall response rate was 100% and 88%,
respectively, and 2 of the 5 (40%) and 4 (11%) of the 38
patients had reported MRD negativity. Similar outcomes
were observed in a retrospective analysis of 5 patients
treated with ibrutinib after alloHCT.10 

In our small series of patients, venetoclax demonstrated
activity in highly pre-treated patients, including one patient
with RT. Except for Patient #2, who required additional
irradiation of nodal lesions, three patients showed nodal
response, and none of the four patients had detectable
MRD. Venetoclax was generally well tolerated and no
severe adverse events were observed at a dose of 400 mg.
However, caution is warranted as patients after alloHCT
regularly have poor immune status and are sensitive to
infections which might be potentially aggravated by vene-
toclax.11 While T-cell activity seemed to be completely
restored during venetoclax therapy, all patients in our series
showed ongoing CD19 deficiency (Figure 1), most proba-
bly as result of anti-CD20 therapy. It is currently not clear
how treatment with venetoclax might affect GvHD. While
ibrutinib has shown efficacy in chronic, steroid-refractory
GvHD,12 and is approved for treatment of chronic GvHD in
the US, recent preclinical data demonstrated that 
ABT-737 (a Bcl-2 and Bcl-xl inhibitor) alleviates GvHD by
shifting the balance towards regulatory T cells (Tregs) in a
murine model.13 Since venetoclax spares Bcl-xl inhibition, it
remains unknown if venetoclax is also able to shift the bal-
ance towards Tregs. Taking this into account, one might
speculate that venetoclax at least does not enhance a graft-
versus-leukemia effect, although further studies are neces-
sary to better understand the effect of venetoclax on
immunological response.  No patient in our cohort showed
exacerbation of GvHD after venetoclax initiation. It should
be noted that all patients were treated with a combination
of venetoclax plus an anti-CD20 antibody. From our expe-
rience, as well as according to the latest trial results, addi-
tion of rituximab or obinutuzumab considerably increases
response to therapy as compared to venetoclax monother-
apy.14,15 Hence, a combined approach in heavily pre-treated
patients, as in this case series, appears to be justified. 

In conclusion, our case series indicates that treatment
with venetoclax is feasible and effective in patients with
CLL and relapsed disease after alloHCT. Larger sets of
patients  and extended follow up are necessary to further
investigate the rate and quality of remissions and long-term
complications.
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