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Key Points

•With .3 years median
follow-up, D-RVd
achieved durable
responses that further
deepened with D-R
maintenance in the
safety run-in cohort.

•No new safety con-
cerns were identified
with D-RVd after longer
follow-up in the safety
run-in cohort.

The phase 2 GRIFFIN study of daratumumab plus lenalidomide/bortezomib/dexamethasone

(D-RVd) for transplant-eligible, newly diagnosed multiple myeloma included a safety run-in

phase followed by a randomized phase. The ongoing randomized phase has met its

prespecified primary end point of an improved stringent complete response (sCR) rate after

consolidation for D-RVd (reported elsewhere). Final analysis of the safety run-in cohort is

reported herein and provides longer follow-up (median, 40.8 months) encompassing

daratumumab plus lenalidomide (D-R) maintenance therapy. Patients in the safety run-in

cohort (N 5 16) received 4 induction cycles (D-RVd), high-dose melphalan supported

by autologous stem cell transplant, 2 consolidation cycles (D-RVd), and 24 months of

maintenance (D-R). By the end of consolidation, all patients had responded, with a best

response of sCR in 9 (56.3%) patients; 8 (50.0%) patients were minimal residual disease

(MRD) negative (10‒5 threshold). After maintenance, 15 (93.8%) patients had achieved a best

response of sCR, and 13 (81.3%) patients were MRD (10‒5) negative. Estimated 36-month

progression-free and overall survival rates were 78.1% and 93.8%, respectively. One death

from progressive disease occurred in the patient who did not achieve sCR. Observed safety

profiles were consistent with daratumumab and RVd. With .3 years of median follow-up,

D-RVd achieved durable responses that deepened with D-R maintenance. This study was

registered at www.clinicaltrials.gov as #NCT02874742.

Introduction

Daratumumab, a human IgGk monoclonal antibody, targets CD38 with a direct on-tumor1-4 and
immunomodulatory5-7 mechanism of action. Based on the phase 3 CASSIOPEIA study (www.
clinicaltrials.gov, #NCT02541383),8 daratumumab plus bortezomib/thalidomide/dexamethasone (VTd)
was approved for treatment of transplant-eligible, newly diagnosed multiple myeloma (NDMM).9,10

In the United States, the standard of care for transplant-eligible NDMM is lenalidomide/bortezomib/
dexamethasone (RVd), rather than VTd.11 Thus, the phase 2 GRIFFIN study was designed to assess
daratumumab plus RVd (D-RVd) for transplant-eligible NDMM and included a safety run-in phase
followed by a randomized phase.12,13 After the safety run-in phase (N 5 16), the independent data
review committee recommended proceeding to the randomized phase, as no patients discontinued
treatment because of dose-limiting toxicities (DLTs).12 The randomized phase (N 5 207) met the
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prespecified primary end point, with an improved rate of stringent
complete response (sCR) by the end of consolidation (D-RVd,
42.4% vs RVd, 32.0%; 1-sided P 5 .068; median follow-up, 13.5
months). With additional daratumumab plus lenalidomide (D-R) or
lenalidomide maintenance therapy, responses continued to deepen
and remained higher for D-RVd vs RVd as of the last follow-up.13

We report the final analysis of the GRIFFIN safety run-in cohort after
completion of D-RVd treatment and 24 months of D-R maintenance
therapy.

Methods

Patients with NDMM eligible for high-dose therapy (HDT) and
autologous stem cell transplant (ASCT) were enrolled. Complete
eligibility criteria have been published.13 Patients in the safety run-in
cohort received four 21-day induction cycles (D-RVd), high-dose
therapy (melphalan), ASCT, two 21-day consolidation cycles
(D-RVd), and twenty-six 28-day maintenance cycles (D-R). During
induction and consolidation, the patients received lenalidomide
25 mg orally on days 1 to 14; bortezomib 1.3 mg/m2 sub-
cutaneously on days 1, 4, 8, and 11; and dexamethasone 40 mg
orally once weekly every 21 days. Daratumumab 16 mg/kg IV was
given on days 1, 8, and 15 of cycles 1 to 4 and day 1 of cycles 5
and 6. During maintenance (cycles 7-32), the patients received
lenalidomide 10 mg (15 mg in cycles 101, if tolerated) orally
on days 1 to 21 every 28 days, plus daratumumab 16 mg/kg IV
every 8 weeks (or every 4 weeks per patient decision after protocol
amendment 2).

The primary objective of the safety run-in phase was to assess
DLTs. Additional end points included safety (during mobilization and
ASCT, safety data focused primarily on stem cell collection and
neutrophil and platelet engraftment), the sCR rate by the end of
consolidation and maintenance per International Myeloma Working
Group criteria by computer algorithm,14,15 progression-free survival
per International Myeloma Working Group criteria, and minimal
residual disease (MRD) negativity (1025 and 1026 thresholds)
assessed by next-generation sequencing (clonoSEQ Assay 2.0;
Adaptive Biotechnologies) in the intent-to-treat population.16

The protocol and amendments were approved by the institutional
review board or independent ethics committee at each site. All
patients gave written informed consent. The study was conducted
per the International Conference on Harmonization’s Good Clinical
Practice Guidelines, the principles originating from the Declaration
of Helsinki, and study site–specific regulations.

Results and discussion

Patients and treatment

Sixteen patients enrolled in the safety run-in and received D-RVd.
Patient demographic and baseline characteristics are presented in
Table 1. The median age was 62.5 years; 8 (50.0%) patients were
male, 4 (25.0%) had International Staging System stage II or III
disease, and 4 (25.0%) had high-risk cytogenetics (all del[17p])
based on the results of fluorescence in situ hybridization. All
patients completed induction therapy, stem cell mobilization, ASCT,
and consolidation and entered maintenance therapy. Fourteen
(87.5%) patients completed the study therapy, and 2 (12.5%)
discontinued the therapy because of progressive disease (n5 1) or
adverse events (n 5 1; neuralgia and thrombocytopenia), both
during maintenance therapy.

Nine (56.3%) patients received plerixafor, and none received
cyclophosphamide for mobilization. Median CD341 cell yield was
8.053 106/kg (range, 3.5 3 106 to 17.63 106). A median of 4.72
3 106/kg (range, 2.2 3 106 to 6.0 3 106) CD341 cells were
transplanted. The median time to neutrophil (0.5 3 109/L; n 5 15)
and platelet (20 3 109/L; n 5 16) engraftment was 14 and 13.5
days, respectively.

Safety

Three of 16 patients developed a total of 4 DLTs (fatigue,
gastroenteritis, hypotension, and pneumonitis) during cycle 1; all
DLTs were grade 3 and none resulted in treatment discontinuation
during induction or consolidation therapy. With longer follow-up, no
new safety concerns were identified. Grade 3/4 treatment-
emergent adverse events (TEAEs) occurred in 15 (93.8%) patients.
The most common ($15% of patients) grade 3/4 TEAEs were
neutropenia (43.8%; n 5 7), pneumonia (31.3%; n 5 5),
lymphopenia (31.3%; n 5 5), thrombocytopenia (25.0%; n 5 4),
and hypertension (18.8%; n 5 3). One patient had TEAEs leading
to discontinuation of lenalidomide and bortezomib. No grade 5

Table 1. Patient demographic and baseline disease characteristics in

the safety run-in population of GRIFFIN

D-RVd (N 5 16)

Age, median (range), y 62.5 (46-65)

Category

,65 14 (87.5)

$65 2 (12.5)

Sex

Male 8 (50.0)

Female 8 (50.0)

Race

White 11 (68.8)

Black or African American 4 (25.0)

Asian 1 (6.3)

ECOG performance status*

0 3 (18.8)

1 10 (62.5)

2 3 (18.8)

ISS disease stage†

I 12 (75.0)

II 2 (12.5)

III 2 (12.5)

Cytogenetic risk profile‡

Standard 12 (75.0)

High risk 4 (25.0)

Time since diagnosis of multiple myeloma, median (range), mo 1.6 (0-5)

Data are number of patients (% of total group), unless otherwise specified.
ECOG, Eastern Cooperative Oncology Group; ISS, International Staging System.
*ECOG performance status is scored on a scale from 0 to 5, with 0 indicating no

symptoms and higher scores indicating increasing disability.
†The ISS disease stage is based on the combination of serum b2-microglobulin and

albumin levels. Higher stages indicate more advanced disease.
‡Cytogenetic risk was assessed by fluorescence in situ hybridization (local testing); high

risk was defined as the presence of del17p, t(4;14), or t(14;16) in patients with available
cytogenetic risk data.
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TEAEs occurred. Eleven (68.8%) patients experienced a serious
adverse event. Any-grade and grade 3/4 infections occurred in 14
(87.5%) and 5 (31.3%) patients, respectively. During the mainte-
nance phase, 5 (31.3%) patients experienced any-grade infections
(the most common being upper respiratory tract infection) and 1
(6.3%) patient experienced 2 grade 3/4 infections (pneumonia and
bronchitis). Infusion-related reactions occurred in 5 (31.3%) patients,
and were all grade 1/2 (pruritus, chills, flushing, maculopapular rash,
and vascular access site swelling). All infusion-related reactions,
except for swelling of the vascular access site, occurred during the
first cycle.

Efficacy

By the end of induction, all patients had responded, with a best
outcome of complete response (CR) for 2 (12.5%) patients
(Figure 1). By the end of D-RVd consolidation, a best response of
sCR had occurred in 9 (56.3%) patients. At the last follow-up (after
D-R maintenance therapy), 15 (93.8%) patients had achieved
a best response of sCR. Median time to first response was
0.77 months (range, 0.1-2.1), and the median duration of response
was not estimable. Median time to $CR was 7.36 months (range,
2.8-18.5); median duration of $CR was not estimable. MRD
negativity (10‒5) at the end of induction occurred in 3 (18.8%)
patients; none were MRD negative at 10–6. By the end of
consolidation, 8 (50.0%) patients were MRD negative at 10‒5,
and none were MRD negative at 1026. At the last follow-up, 13
(81.3%) patients had achieved MRD negativity at 10‒5 and 5
(31.3%) patients at 10‒6. MRD negativity (10‒ 5) was sustained for
$12 months in 8 (50.0%) patients.

At a median follow-up of 40.8 months (range, 20.6-43.0), disease
had progressed in 3 patients. The estimated 24- and 36-month
progression-free survival rates were 93.8% and 78.1%, respec-
tively, and the estimated 24- and 36-month overall survival rates

were both 93.8%. One death occurred in the single patient who did
not achieve sCR and progressed at 12.5 months.

Conclusion

With .3 years of follow-up in the safety run-in cohort of GRIFFIN,
D-RVd induction, ASCT, and D-RVd consolidation led to durable
hematologic responses and MRD negativity in transplant-eligible
NDMM that further deepened with 2 years of D-R maintenance.
These results are consistent with the deep responses seen in the
randomized phase of the GRIFFIN study13 and suggest that
responses in the randomized cohort will be durable and continue to
improve with maintenance.

The safety profile was consistent with the known safety profiles of
daratumumab and RVd, with no new safety concerns with longer
follow-up. Only 1 patient discontinued treatment (lenalidomide and
bortezomib), and no patients died of TEAEs. The randomized phase
of GRIFFIN confirmed that D-RVd does not result in new safety
concerns. In all patients, sufficient stem cells were collected for
HDT and ASCT, and D-RVd did not negatively affect time to
engraftment.13

These long-term data, together with the positive results of the
GRIFFIN randomized phase, show that D-RVd induction with D-R
maintenance is effective and well tolerated in patients with
transplant-eligible NDMM. The results build on data from pivotal
studies that established the clinical benefit of RVd-based therapy in
this setting17 and support D-RVd as a potential new standard of
care for these patients.
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Figure 1. Summary of updated response rates and MRD-negativity rates (10‒5 or 1026 threshold) over time for D-RVd in the safety run-in cohort (N 5 16) of

GRIFFIN. (A) Response rates over time are shown for the response-evaluable population (n 5 16). (B) MRD-negativity rates over time are shown for the intent-to-treat

population (N 5 16). CR, complete response; ORR, overall response rate; PR, partial response; VGPR, very good partial response. *Percentages do not add up to 100%

because of rounding.
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3. Overdijk MB, Verploegen S, Bögels M, et al. Antibody-mediated phagocytosis contributes to the anti-tumor activity of the therapeutic antibody
daratumumab in lymphoma and multiple myeloma. MAbs. 2015;7(2):311-321.

4. Overdijk MB, Jansen JH, Nederend M, et al. The therapeutic CD38 monoclonal antibody daratumumab induces programmed cell death via Fcgamma
receptor-mediated cross-linking. J Immunol. 2016;197(3):807-813.

5. Krejcik J, Casneuf T, Nijhof IS, et al. Daratumumab depletes CD381 immune regulatory cells, promotes T-cell expansion, and skews T-cell repertoire in
multiple myeloma. Blood. 2016;128(3):384-394.

6. Adams HC 3rd, Stevenaert F, Krejcik J, et al. High-parameter mass cytometry evaluation of relapsed/refractory multiple myeloma patients treated with
daratumumab demonstrates immune modulation as a novel mechanism of action. Cytometry A. 2019;95(3):279-289.

7. Casneuf T, Adams HC 3rd, van de Donk N, et al. Deep immune profiling of patients treated with lenalidomide and dexamethasone with or without
daratumumab. Leukemia. 2021;35(2):573-584.

8. Moreau P, Attal M, Hulin C, et al. Bortezomib, thalidomide, and dexamethasone with or without daratumumab before and after autologous stem-cell
transplantation for newly diagnosed multiple myeloma (CASSIOPEIA): a randomised, open-label, phase 3 study. Lancet. 2019;394(10192):29-38.

9. DARZALEX® (daratumumab) injection, for intravenous use [package insert]. Horsham, PA: Janssen Biotech, Inc.; 2020.

10. DARZALEX 20 mg/mL concentrate for solution for infusion [summary of product characteristics]. Leiden, The Netherlands: Janssen Biologics BV; 2020.

11. Paul B, Lipe B, Ocio EM, Usmani SZ. Induction therapy for newly diagnosed multiple myeloma. Am Soc Clin Oncol Educ Book. 2019;39:e176-e186.

23 FEBRUARY 2021 x VOLUME 5, NUMBER 4 FINAL ANALYSIS OF THE GRIFFIN SAFETY RUN-IN COHORT 1095

D
ow

nloaded from
 http://ashpublications.net/bloodadvances/article-pdf/5/4/1092/1800685/advancesadv2020003642.pdf by guest on 21 M

ay 2024

https://acknowledgments.alliancefound.org
https://acknowledgments.alliancefound.org
https://orcid.org/0000-0003-4329-8102
https://orcid.org/0000-0001-5362-2469
https://orcid.org/0000-0001-5362-2469
mailto:peter.voorhees@atriumhealth.org


12. Voorhees P, Rodriguez C, Reeves B, et al. Efficacy and updated safety analysis of a safety run-in cohort from GRIFFIN, a phase 2 randomized study of
daratumumab (DARA), bortezomib (V), lenalidomide (R), and dexamethasone (d; DARA‐VRd) vs. VRd in patients (Pts) with newly diagnosed (ND)
multiple myeloma (MM) eligible for high‐dose therapy (HDT) and autologous stem cell transplantation (ASCT) [abstract]. Blood. 2018;132(suppl 1).
Abstract 151.

13. Voorhees PM, Kaufman JL, Laubach J, et al. Daratumumab, lenalidomide, bortezomib, and dexamethasone for transplant-eligible newly diagnosed
multiple myeloma: the GRIFFIN trial. Blood. 2020;136(8):936-945.

14. Rajkumar SV, Dimopoulos MA, Palumbo A, et al. International Myeloma Working Group updated criteria for the diagnosis of multiple myeloma. Lancet
Oncol. 2014;15(12):e538-e548.

15. Kumar S, Paiva B, Anderson KC, et al. International MyelomaWorking Group consensus criteria for response and minimal residual disease assessment in
multiple myeloma. Lancet Oncol. 2016;17(8):e328-e346.

16. Costa LJ, Derman BA, Bal S, et al. International harmonization in performing and reporting minimal residual disease assessment in multiple myeloma trials.
Leukemia. 2021;35(1):18-30.

17. Kumar SK, Jacobus SJ, Cohen AD, et al. Carfilzomib or bortezomib in combination with lenalidomide and dexamethasone for patients with newly
diagnosed multiple myeloma without intention for immediate autologous stem-cell transplantation (ENDURANCE): a multicentre, open-label, phase 3,
randomised, controlled trial. Lancet Oncol. 2020;21(10):1317-1330.

1096 VOORHEES et al 23 FEBRUARY 2021 x VOLUME 5, NUMBER 4

D
ow

nloaded from
 http://ashpublications.net/bloodadvances/article-pdf/5/4/1092/1800685/advancesadv2020003642.pdf by guest on 21 M

ay 2024


