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Dear Editor:

Multiple myeloma is a plasma cell malignancy that causes organ injury 
through bone marrow infiltration and excess monoclonal immunoglobu-
lin. Contemporary guidelines recommend incorporating an antibody 
targeting CD38 into first-line therapy for most patients.1 However, 
cytogenetic heterogeneity, particularly deletion 17p and translocations 
4;14 and 14;16, may modify the benefit derived from adding an anti-
CD38 agent to bortezomib- or lenalidomide-based therapy. This focused 
pooled analysis of four phase III trials quantifies that effect in transplant-
ineligible or transplant-deferred newly diagnosed multiple myeloma.

This was a focused pooled analysis rather than a systematic review. Four 
phase III randomized trials were identified as pivotal studies evaluating 
anti-CD38-containing regimens in transplant-ineligible or transplant-
deferred newly diagnosed multiple myeloma: ALCYONE, MAIA, 
CEPHEUS, and IMROZ. During revision, a focused search of PubMed/
MEDLINE and publisher websites was performed up to September 
2026 using the terms “newly diagnosed multiple myeloma,” “trans-
plant-ineligible,” “transplant-deferred,” “anti-CD38,” “daratumumab,” 
“isatuximab,” “ALCYONE,” “MAIA,” “CEPHEUS,” and “IMROZ.” Full 
manuscripts and supplementary materials were reviewed. Trials were eli-
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gible if they randomized untreated adults judged 
ineligible or deferred for autologous transplanta-
tion and compared an anti-CD38 regimen with 
the identical backbone without the antibody. 2-5

For consistency across studies, the analysis was 
based on the first peer-reviewed full publica-
tion of each trial that reported progression-free 
survival estimates according to cytogenetic risk. 
Later updates were not included in the primary 
analysis, but this choice is acknowledged as a 
limitation, particularly for trials with subsequent 
longer follow-up.

Hazard ratios and their 95% confidence intervals 
were extracted directly from the original publica-
tions and supplementary materials. Log-hazard 
ratios and standard errors were calculated us-
ing the formula SE = [ln(U)−ln(L)]/3.92. Given 
the differences among the included trials in 
treatment backbone, anti-CD38 antibody, eli-
gibility criteria, and duration of follow-up, the 
primary analysis used inverse-variance pooling 
of log-hazard ratios under a DerSimonian-Laird 
random-effects model. Conventional 95% con-
fidence intervals were reported as the primary 
estimates. Because between-study variance was 
negligible, random-effects estimates were very 
close to common-effect estimates. Hartung-
Knapp estimates were assessed as sensitivity 
analyses and were not used as the primary es-
timates. Heterogeneity was evaluated using 
Cochran’s Q, τ², and Higgins’ I². Table 1

The combined data set included 2,029 cyto-
genetically evaluable patients, of whom 316 
(15.6%) had high-risk cytogenetics and 1,713 
(84.4%) had standard-risk cytogenetics. In the 
high-risk subgroup, the study-specific hazard 
ratios for progression or death were 0.78 for AL-
CYONE, 0.85 for MAIA, 0.88 for CEPHEUS, and 
0.97 for IMROZ. The primary pooled estimate 
was 0.86 (95% CI 0.61-1.20), with negligible 
between-study heterogeneity (Q = 0.22; τ² = 0; 
I² = 0%).

In the standard-risk subgroup, the study-specific 
hazard ratios for progression or death were 0.39, 
0.49, 0.61, and 0.52 for ALCYONE, MAIA, CE-
PHEUS, and IMROZ, respectively. The primary 
pooled estimate was 0.49 (95% CI 0.41–0.58), 
also with negligible between-study heterogeneity 
(τ² ≈ 0; I² < 1%). This estimate corresponds to an 
approximate 51% reduction in the risk of progres-
sion or death among patients with standard-risk 
cytogenetics. In contrast, the estimate in patients 
with high-risk cytogenetics was less precise, mainly 
because of the smaller sample size. Therefore, 
the apparent difference between cytogenetic risk 
groups should be interpreted as exploratory and not 
as evidence of a confirmed interaction. Figure 1

More mature follow-up has become available for 
some of the included trials. The final analysis of 
ALCYONE confirmed a sustained overall survival 
benefit for daratumumab-VMP after a median 
follow-up of 86.7 months, and the final survival 
analysis of MAIA reported improved overall 
survival with daratumumab-Rd after a median 
follow-up of 89.3 months. More recent reports 
have also provided additional information on 
age, frailty, and MRD dynamics in CEPHEUS 
and IMROZ. However, these updates were not 
incorporated into the primary pooled analysis 
because they did not uniformly provide directly 
comparable progression-free survival hazard 
ratios according to the same cytogenetic-risk 
strata across all four trials. Therefore, the pre-
sent analysis should be interpreted as a focused 
synthesis based on the publications that reported 
comparable PFS estimates by cytogenetic risk.6-9

Taken together, this focused pooled analysis sug-
gests that anti-CD38 antibodies are associated 
with a clear progression-free survival benefit 
in patients with standard-risk cytogenetics. In 
patients with high-risk cytogenetics, the pooled 
estimate also favored anti-CD38 therapy, but the 
confidence interval was wider and included the 
null value, mainly because of the smaller num-
ber of patients. Therefore, this analysis cannot 
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establish whether the magnitude of benefit truly 
differs between cytogenetic risk groups. Further 
trials specifically designed for high-risk, older, 
and frail patients are needed, particularly studies 

evaluating combinations with next-generation 
proteasome inhibitors or modern immuno-
modulatory drugs while carefully considering 
treatment-related toxicity.

Figure 1. Pooled analysis of anti-CD38 regimens according to cytogenetic risk. A. Standard-risk cytogenetics. 
B.  High-risk cytogenetics [del(17p), t(4;14), or t(14;16)]. Squares represent study-specific hazard ratios for 
progression or death with 95% confidence intervals; diamonds represent the primary pooled estimates using a 
DerSimonian-Laird random-effects model with conventional 95% confidence intervals. I², τ², and the p value 
for Cochran’s Q summarize between-study heterogeneity. The figure is original and was created by the authors 
from aggregate data reported in the cited trials.
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