
Venetoclax in combination with carfilzomib, 
doxorubicin and dexamethasone restores 
responsiveness in an otherwise treatment-refractory
multiple myeloma patient  

Multiple myeloma (MM) is characterized by the clonal
expansion of plasma cells (PC) in the bone marrow (BM).
Over the last decade, the outcome of MM patients has
substantially improved due to the introduction of several
novel anti-MM agents, including proteasome inhibitors
(PI: bortezomib (V), carfilzomib (K), ixazomib),
immunomodulatory drugs (IMiD: thalidomide, lenalido-
mide (R), pomalidomide) and monoclonal antibodies
(elotuzumab, daratumumab [Dara]). However, long-term
therapy efficacy and tolerability remain challenging in
the treatment of relapsed and refractory MM (RRMM).1

Therefore, innovative strategies and combination thera-
pies are critically needed.
A balance between anti-apoptotic (BCL-2, BCL-XL,

MCL-1) and pro-apoptotic (BAX, BAK, NOXA) proteins
is required to regulate the intrinsic apoptotic pathway.2

Overexpression of anti-apoptotic proteins such as BCL-2
can be found in a subset of MM cells.3 Venetoclax is a
selective and potent BCL-2 inhibitor used effectively in
several hematological malignancies, including chronic
lymphocytic leukemia and non-Hodgkin lymphoma.4 In a
phase I clinical trial (NCT01794520), venetoclax
monotherapy demonstrated anti-MM activity in RRMM
with translocation t(11;14).4

Here, we describe a patient with aggressive, prognosti-
cally unfavorable MM with high BM infiltration,
extramedullary (EM) relapses and refractoriness to V, K,
bendamustin (B), Dexamethasone (D) and Dara, with
intolerance of lenalidomide. However, treatment with K-
Doxorubicin (D)-D plus continuous low-dose venetoclax
resulted in a major response.
In 05/2014, a 53-year-old man was referred to our ter-

tiary hospital with weakness, exertional dyspnea and
bone pain and a 5-year history of smoldering MM (SMM)
diagnosed in an outpatient hematology/oncology prac-
tice in 09/2009. The initial BM PC infiltration had been
16%. Lacking hypercalcemia, renal failure, anemia and/or
bone lesions (CRAB) features at that time, he was man-
aged with “watchful waiting”, while serological SMM
markers were slowly progressing.
In 05/2014, sudden disease progression to ISS stage III

IgG kappa (κ)-MM was confirmed (Figure 1A): he pre-
sented with acute renal failure (serum creatinine,
4.11mg/dL), hypercalcemia (3 mmol/L) and anemia
(hemoglobin: 8.7g/dL). A low-dose whole body comput-
erized tomography (WB-CT) scan demonstrated exten-
sive osteolytic lesions throughout the entire skeleton.
Magnetic resonance imaging (MRI) revealed thoracic
spine disease with extra-osseous soft tissue invading the
neural foramina T2/3 and T4/5. The IgG level was 6547
mg/dL (normal range [NR] <1250 mg/dL) and serum
immunofixation confirmed monoclonal IgGκ. Serum free
light chain (SFLC) quantification (Freelite™) showed
highly elevated κ-SFLC of 1300 mg/L (NR: <19.4), and
BM-cytology and -histology demonstrated dense (90%)
PC infiltration. Fluorescence in-situ hybridization (FISH)
confirmed high-risk features with t(11;14)/IGH-CCND1
and gain of 1q21 in 80% of analyzed interphase nuclei.
Most of those cells (75%) showed one additional IgH-
CCND1 fusion signal.
Induction with three cycles of cyclophosphamide (C)-

VD (VCD) was performed.5 Additionally, he received
radiation therapy to treat thoracic soft tissue MM lesions.

In 09/2014, an autologous stem cell transplantation
(ASCT) was performed after conditioning with 200
mg/m2 melphalan. Thereafter, substantial reduction of
PC BM infiltration (<10%) was obtained and all MM
specific markers (IgG, κ-SFLC) returned to normal (very
good partial response [VGPR] according to International
Myeloma Working Group [IMWG] criteria). Maintenance
was at that time not approved and a clinical trial offering
maintenance6,7 was refused by the patient.
Regular follow-up post ASCT was performed and the

patient remained in VGPR. However, 2 years after ASCT
he developed cervical pain and MRI showed new
extradural cervical vertebrae (CV6 pedicle) MM infiltra-
tion compressing the C6 nerve root. Serological markers
had slightly increased (κ-SFLC 23.8 mg/L, IgG 1346
mg/dL), but BM-cytology and -histology continued to
show <10% PC. Due to his EM relapse, irradiation of
CV6 was performed and the patient received Rd.
Unfortunately, five days after Rd initiation, severe
CTCAE grade 3 skin toxicity,8 very likely related to Rd,
occurred and Rd was stopped. Instead, he received con-
tinuous second line therapy (LT) with VDD,9,10 followed
by conditioning with melphalan (200 mg/m2) - borte-
zomib (2 mg/m2)11 and second ASCT in 09/2016.
Thereafter, maintenance therapy was applied with VD.6,7

Three years after the second ASCT, the patient pre-
sented with increased serological markers (κ-SFLCs 25
mg/L), BM infiltration of 80%, and t(11;14) and gain
1q21 confirmed by FISH. Eight-color multiparameter
flow cytometry (MFC; Figure 1B) revealed aberrant PC
(aPC) (16% of cells). The aPC population showed a
CD138+CD38dim+CD19dim-CD45dim-CD56–CD27– pheno-
type and monoclonal κ expression.
Due to this second progression, the third LT with Dara-

VD was started.12 This combination therapy, however,
failed to achieve any MM response, and due to rapid pro-
gression the fourth LT with KBD was performed accord-
ing to the EMN-09 trial.13 Unfortunately, further MM pro-
gression occurred (increased κ-SFLC and IgG) and new
extensive bone and EM MM lesions were detected via
WB-CT and MRI. Due to his initial response to VDD,9

the fifth LT with KDD was started and due to the pres-
ence of t(11;14) on FISH analysis, treatment was aug-
mented with low-dose venetoclax (Ven) (100 mg/day).
This quadruplet therapy was well tolerated and serologi-
cal VGPR was achieved (κ-SFLC 34.5 mg/L, IgG 1058
mg/mL).
At present (07/2019), the patient continues to receive

KDD-Ven, no drug-related adverse events (AE) have
occurred, the patient's bone pain has completely resolved
and his quality of life (QoL) substantially increased
(revised myeloma comorbidity index [R-MCI] improved
from 6/9=intermediate-fit → to 3/9=fit).14,15

The BM-re-biopsy confirmed excellent response to
KDD-Ven, with no residual PC expansion. The MRD
flow cytometry analysis via 8-color-MFC (Figure 1C)
revealed residual PC in 0.004% (of 900,000 cells). The
aPC phenotype showed CD138+ CD38dim+ CD19dim-

CD45dim- CD56-CD27- expression and κ-monoclonality.
The patient was classified as MRD- with 10-4, but not
reaching 10-5, due to a hypocellular BM aspirate, as it had
not been possible to acquire 3,000,000 cells for MFC.
In the phase I clinical trial (NCT01794520) venetoclax

monotherapy demonstrated anti-MM activity in RRMM
with a translocation t(11;14).4 As shown in vitro,
Dexamethasone promotes BCL-2- dependence in MM
resulting in sensitivity to venetoclax.4 In vitro PI can
upregulate the MCL-1 inhibitor NOXA leading to func-
tional neutralization of MCL-1.4 In a phase 1b trial (NCT
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01794507) with venetoclax and bortezomib in RRMM,
patients refractory to bortezomib were less likely to
respond compared to those who were exposed but not
refractory to bortezomib.16 Since the next generation PI
carfilzomib is more potent than bortezomib4,17 and our
patient had acquired bortezomib-resistance, quadruplet
therapy of KDD-Ven was started.
In the NCT017945078 trial combining Ven-VD, vene-

toclax doses ranged from 100 mg to 1200mg/day.16 In a
recent combination therapy trial (M15-654) with Dara-
VD-Ven, venetoclax doses were 400 or 800 mg. An asso-
ciation between higher venetoclax exposures and higher

neutropenia rates in MM patients was confirmed.16 Due
to pancytopenia after the fourth LT in our patient, we
decided to continue venetoclax at a low dose (100
mg/day). This may have also been advantageous in the
light of the phase III BELLINI trial (M14-031) that was
transiently stopped due to the higher proportion of
deaths in the venetoclax compared to the control arm,
which was mainly caused by infections. The Food and
Drug Administration had therefore placed a partial hold
on all clinical trials evaluating venetoclax for the investi-
gational treatment of MM. Despite these results, numer-
ous venetoclax monotherapies and more recently combi-
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Figure 1. The clinical course of myeloma (MM) in this patient with notable findings. (A) Course of clinical parameters between 05/2014 and 06/2019 with per-
formed first to  fifth line antimyeloma therapy regimens. (B) Dot-plot of the flow cytometry analysis showing the CD138/CD38 gate in 09/2018, when disease
progression reoccurred. Aberrant plasma cells (aPC) are depicted within the yellow-orange circle. (C) Dot-plot of the flow cytometry analysis showing the
CD138/CD38 gate in 06/2019 with response to KDD-low-dose (100 mg/day) continuous venetoclax treatment. aPC are depicted within the yellow-orange circle.
AE: adverse event; ASCT: autologous peripheral blood stem cell transplantation; B: bendamustin; BM: bone marrow; CRAB: hypercalcemia, renal failure, anemia,
bone lesions; d: dexamethasone reduced; D: dexamethasone; D: doxorubicin; Dara: daratumumab; EM: extramedullary; IgG: immunoglobulin G; K: carfilzomib;
κ-SFLC: kappa serum free light chains; LT: line therapy, PD: progressive disease; R: lenalidomide, V: bortezomib; VCD: bortezomib, cyclophosphamide, dexam-
ethasone; VD: bortezomib, dexamethasone; VDD: bortezomib, doxorubicin, dexamethasone; Ven: venetoclax.
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nation treatments have been described with striking
results, especially in RRMM patients with t(11;14).
Notable in our patient was the aggressive, unfavorable

MM course with high BM infiltration, EM relapses, par-
tial loss of paraprotein secretion with MM progression
and extensive skin-SAE upon lenalidomide-treatment.8

Moreover, he showed refractoriness to V, KBD and Dara,
and harbored two unfavorable cytogenetic features: one
amplified IGH-CCND1 fusion18 and one gain 1q21, which
is currently discussed as a potentially high risk feature for
resistance through the upregulation of MCL-1.
Nevertheless, combined treatment with KDD-low-dose
venetoclax resulted in an impressive response (VGPR),
which has been ongoing and is most probably related to
venetoclax (Figure 1A+C). In conclusion, this case sug-
gests that this quadruplet was well-tolerated and that
even low doses of venetoclax may induce deep response
as shown via BM cytology, histology and MCF (Figure
1C) in otherwise difficult to treat RRMM patients, with
substantial gain of their QoL and subsequent therapies
being possible again, such as allogeneic transplants,19 bis-
pecific T-cell engager (BITE) or chimeric antigen receptor
(CAR) T-cells.20
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