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Summary

Over the years, numerous prognostic markers for multiple myeloma (MM) risk
classification have been identified; however, their variability can lead to inconsistent
clinical interpretations. Gene expression profiling (GEP) signatures, such as
SKY92, offer a more accurate method for patient stratification. The PRospective
Observational Multiple Myeloma Impact Study (NCT02911571) aimed to validate
SKY92's prognostic performance using real-world data and assess its impact on
risk classification and treatment decisions compared to conventional markers. In a
study of 251 newly diagnosed MM patients, physicians completed questionnaires to
capture risk classification, hypothetical treatment plans and their confidence in those
plans before and after unblinding SKY92 results. Poor concordance was observed
between initial clinical risk assessment (iCRA) and SKY92 results (high risk: 51%
iCRA vs. 28% SKY92, Cohen's k=0.21). SKY92 showed superior performance in
identifying high-risk patients, leading to better predictions of progression-free
survival and overall survival (p<0.0001) than traditional risk markers. Unblinding
SKY92 results led to hypothetical treatment revisions for 50% of patients (p <0.001)
and increased physicians' confidence in treatment decisions for 40% of cases. These
findings support SKY92's prognostic value in identifying high-risk MM patients,
outperforming traditional risk markers and demonstrating the potential added value
of its integration into clinical practice for more personalized risk assessment.
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INTRODUCTION

MM is a haematological malignancy mainly affecting plasma
cells (PCs) in the bone marrow.! MM comprises around 1%
of all cancer and 14% of blood-related cancers.>” It primarily
affects the elderly, with a median diagnosis age of 69years.?
Consequently, the prevalence of MM is anticipated to increase
due to the ageing population worldwide.* Its heterogeneity is
reflected by a diverse clinical and molecular landscape, cor-
relating with the prognosis of the patients and resulting in sur-
vival ranging from a few months to over 10years.” Thanks to
novel therapies, the survival of newly diagnosed multiple my-
eloma (NDMM) patients has significantly increased in the last
decade.® Despite recent advancements, some patients, termed
high risk (HR), derive limited benefit from modern therapies.
The definition of HR has evolved over the years, leading to
various interpretations regarding the characterization of HR
disease features. Despite various validated risk stratification
systems, there is no standardized method for assessing risk in
MM. Establishing what clinical or molecular data should be
routinely gathered in practice for the identification of HR pa-
tients is crucial for effectively defining baseline risk. This would
aid in understanding prognosis and treatment response, result-
ing in more informed risk-based therapy decisions, including
which patients may benefit from participating in clinical trials.

In addition to traditional staging systems and chromo-
somal aberrations associated with outcome, gene expression
profiling (GEP) based on the genetic profile of myeloma cells
has emerged as a valuable tool for risk stratification in MM.
Guidelines, such as those from the National Comprehensive
Cancer Network (NCCN), recognize GEP as a valuable
tool to identify HR MM patients, including those who may
not be identified through conventional risk classification
methods.””

The SKY92 molecular signature is based on the GEP of 92
genes derived from bone marrow PCs. This prognostic model
classifies patients into two groups: HR, characterized by poorer
survival outcomes, and standard risk (SR). SKY92 can accu-
rately predict the prognosis for NDMM and relapsed/refrac-
tory multiple myeloma patients for both PES and 0S." Since
its discovery in 2012, SKY92 has been independently validated
across 16 patient cohorts, comprising a total of 3339 patient
cases including both retrospective studies and clinical trials."

Building on these findings, a prospective multicentre study
(PRospective Observational Multiple Myeloma Impact Study
[PROMMIS]; NCT02911571) was designed to validate SKY92's
prognostic performance for PFS and OS using real-world data,
and to compare SKY92 with other classification methodolo-
gies to determine its added value in clinical practice.

METHODS
Study design
PROMMIIS trial (NCT02911571) is an observational, pro-

spective, multi-centre study involving nine US hospitals
(Table SI). Inclusion criteria were adults (=18years) with

confirmed MM per International Myeloma Working Group
(IMWG) criteria, suitable for systemic therapy with an im-
munomodulatory drug and/or proteasome inhibitor, and who
had received <8 weeks of initial treatment.'? Exclusion criteria
were an Eastern Cooperative Oncology Group (ECOG)" per-
formance status over 3, active pregnancy or failure to meet
the bone marrow sample's quality criteria as defined by the
MDMprofiler's instruction for use (IFU) (File S1).

The study protocol was approved by the institutional re-
view boards of participating centres and all participants pro-
vided written informed consent.

The study has been designed with the following objectives:

1. To prospectively validate the prognostic performance of
the SKY92 classifier for PFS and OS, evaluating both
survival outcomes using conventional stratification meth-
ods and comparing them with the impact of SKY92 on
clinical decision-making.

2. To evaluate the impact of SKY92 on physician decisions
regarding
- Patient risk classification.

- Intended patient treatment plan.

- Clinicians' confidence in their proposed treatment
plan.

Physicians were asked to complete a questionnaire for each
patient both before and after unblinding the SKY92 classifica-
tion (Figure 1; File S1). In the pre-unblinding questionnaire,
the physician stated (1) their initial clinical risk assessment
(iCRA) reflecting the disease risk in their routine clinical
practice; (2) provided their proposed treatment plan; (3) and
indicated their confidence in the proposed treatment plan.
Following the unblinding of the SKY92 classifications, the
physicians completed a second questionnaire that repeated the
same questions (final clinical risk assessment—fCRA). The de-
tails of the questionnaires are outlined in the File S1 and Biran
et al."* By comparing the responses from the two question-
naires, we quantified the impact of the SKY92 classification on
risk assessment, treatment plans and physician confidence in
their clinical decisions. It should be noted that any changes in
the treatment plan post-unblinding of SKY92 were hypotheti-
cal and intended solely for the purposes of this study.

Clinical and pathological characteristics of each patient
were documented through electronic clinical report forms.
Cytogenetic aberration analyses were performed according
to the protocols and guidelines of the laboratory at each par-
ticipating hospital or their referral laboratory. In this study,
gain 1q21 is defined as the presence of three or more copies
of the 1q21 region.

SKY92

Bone marrow sample workup was performed either
at one of the local reference laboratories (Hackensack
University Medical Center, Columbia University Medical
Center, Versiti Blood Center of Wisconsin and Carolinas
Pathology Group) or at SkylineDx's CAP/CLIA laboratory
in San Diego.
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Bone marrow (BM) collection
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RNA extraction
(n=334)

v

Enrollment: Newly Diagnosis Multiple myeloma (NDMM) (n=251)
Criteria: Active MM according to IMWG criteria

@2 Blind SKY92

(n=85)
» - No MM according io IMWG criteria
Others:
- Noconsent (n=2)
(n=6) - Relapsed disease
P» - Patientwill not be treated for MM
- >8weeks of therapy prior to consent
- Nodatareceived
(n=39) - Drytap, patient refusal, or other (n=17)
- Logistic (n=22)
(n=82) - Insufficient BM enrichment (n=58)

- Insufficient RNAyield (n=17)
- Insufficient RNA quality (n=7)

SKY92 assay

Questionnaire #1:

. Assessment MM risk

. Treatment plan

. Confidence treatment plan

®

Unblind SKY92

Questionnaire #2:

. Updated MM Assessment risk

© Updated treatment plan

O Updated confidence treatment plan

Patient follow-up:

© Progression freed survival (PFS)

. Overall survival (OS)

FIGURE 1 CONSORT Diagram of the PROMMIS trial analysis. IMWG, International Myeloma Working Group; MM, multiple myeloma.

SKY92 classifications were obtained using the
MMprofiler assay (SkylineDx), following the manufactur-
er's instructions. Briefly, fresh bone marrow aspirates, col-
lected in heparin or ethylene-diaminetetraacetic acid tubes,
were subjected to Ficoll density gradient centrifugation, and
the PC-enriched buffy coat layer was isolated for further
analysis. PCs were further isolated using CD138 +immu-
nomagnetic beads (EasySep™; Stem Cell Technologies) and
preserved in RNeasy Lysis Buffer (RLT) buffer. Samples were
included for analyses only if they contained >80% CD38+
cells, as assessed by fluorescence-activated cell sorting.

RNA was extracted using a DNA/RNA AllPrep kit
(QIAGEN; Hilden) according to the manufacturer's instruc-
tions. Extracted RNA underwent assessment for concentra-
tion, quality and purity using Nanodrop. A minimum of
100 ng total RNA was used as test input. RNA was retrotran-
scribed to cDNA, and fragmented cRNA was then mixed
with hybridization reagents. The mix was hybridized to a
U133 Plus 2.0 GeneChip (Thermo Fisher) and imaged using
a GCS3000Dx2 scanner (Thermo Fisher).

Samples failing to meet the quality control criteria out-
lined in the MMprofiler's IFU were excluded from further
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analysis. The SKY92 scores were calculated as previously
described."

Statistical analysis

PFS and OS were defined as the time from diagnosis
until event, that is, progression or death from any cause,
respectively. Patients who had not experienced the event
by the end of the study period or had been lost to follow
up were censored at the last known event-free time point.
The median follow-up was estimated using the reverse
Kaplan-Meier method.”” All computational analyses were
done in R4.4.0. The association between risk status and
outcome was assessed by Cox proportional hazards models
using the ‘coxph’ function and checked for violation of the
proportional hazard assumption by the ‘cox.zph’ function.
Kaplan-Meier survival estimates were determined by the
‘survfit’ function. Survival analyses were performed using
the survival package (v3.7.0).

The proportion of patients whose treatment plans
changed after unblinding SKY92 was evaluated using a two-
sided exact binomial test. The principal investigators were
aligned in considering 15% to be the acceptable predefined
threshold of clinical relevance.

RESULTS

Patient enrolment and clinicopathologic
characteristics

From February 2018 to August 2021, 463 patients from nine
institutes were enrolled in the PROMMIS study (Figure 1).
Of these, 85 did not meet the IMWG criteria and were con-
sequently excluded. Additionally, 127 patients were excluded
from the trial; 82 due to low bone marrow purity or insuffi-
cient RNA quality to proceed with the workup for the SKY92
classifier and 45 due to various reasons such as withdrawal
of consent, logistical issues during bone marrow collection,
or other. Ultimately, 251 patients were enrolled and used in
this interim analysis. The median age was 66years (range:
35-95), with males representing 62% of the cohort. Based on
R-ISS staging, 31% of patients were classified as stage I, 58%
as stage IT and 11% as stage III. Cytogenetics were assessed
for all but one patient, showing 16% with del(17p), 9.6%
with t(4;14), 3.6% with t(14;16), 22% with t(11;14), 53% with
del(13q) and 41% with gain(1q21) (Table $2).!° The median
follow-up for all 242 patients is 44 months (95% confidence
interval [CI]: 43-46).

Risk classification for MM patients through
clinical parameters

Before unblinding the SKY92 results, physicians conducted
the iCRA, based on the clinical parameters used in their

clinic. This process classified 51% (127/251) of patients as
HR and 49% (124/251) as SR. HR patients' proportion varies
significantly across hospitals, ranging from 10% to 63%
(p<0.001; Figure S1A).

A strong association was observed between iCRA and R-
ISS (p<0.001) and its components t(4;14) (p=0.003), t(14;16)
(p=0.036), del(17p) (p<0.001), p2-microglobulin (p=0.002),
albumin (p=0.006) and LDH (p=0.034), as well as for
gain(1g21) (p <0.001; Table S2).

Patients within the iCRA-HR group demonstrated
shorter PFS compared to the SR group, with a hazard ratio
and 95% CI of 1.65 [1.13-2.42] (p=0.01). However, no sig-
nificant difference in OS was observed (hazard ratio: 1.87,
[0.93-3.78], p=0.08; Figure 2A). The 3-year survival rates
for PES in the two risk groups were HR: 50% [41-60] and
SR: 66% [57-75], and for OS, they were HR: 84% [77-91]
and SR: 92% [86-97].

Furthermore, no significant prognostic value was found
based on individual cytogenetic abnormalities (Figure S2) or
their co-occurrence (Figure S3), with the only exception of
gain (1q21), which was associated with shorter PFS and OS.
Notably, its prognostic significance for PES was exclusive to
patients aged 65 years and older (Figure S4).

SKY92 enhances identification of HR MM
patients

SKY92 identified 28% (71/251) of patients with a SKY92-HR
profile and 72% (180/251) with a SKY92-SR profile
(Figure 2B). In contrast to iCRA, SKY92 demonstrated a
significant difference between the two risk groups in terms
of both PFS (hazard ratio: 2.30, [1.57-3.37], p<0.001) and OS
(hazard ratio: 3.45, [1.75-6.80], p < 0.001). The 3-year survival
rates and 95% CI's were HR: 39% [28-53] and SR: 66% [58-
74] for PFS and HR: 76% [66-87] and SR: 92% [88-97] for
OS. Interestingly, while the proportion of iCRA-HR differs
significantly between sites, no such statistical variability was
seen for SKY92 (Figure S1B).

A strong discrepancy is observed between iCRA and SKY92
risk classification. Specifically, a 40% of patients (iCRA-SR: 9%;
22/251, and iCRA-HR: 31%; 78/251) have been differently clas-
sified by SKY92 compared to iCRA (Figure S5A). By compar-
ing both assessments, we found that patients identified as HR
by both methods (20%, 49/251) exhibited significantly shorter
PFS and OS compared to those classified as SR by both meth-
ods or as SR by at least one of the approaches (PFS: hazard ratio:
3.37, [2.07-5.48], p<0.001 and OS: hazard ratio: 4.29, [1.89-
9.72], p<0.001) (Figure S5B). The 3-year survival rates and 95%
CI's for PFS between the two risk groups were 28% [17-45] for
iCRA_SKY92-HR and 67% [57-78] for iCRA_SKY92-SR, and
for OS, they were 69% [56-84] for iCRA_SKY92-HR and 92%
[87-98] for iCRA_SKY92-SR.

Consistent with previous studies, SKY92 is independently
prognostic from cytogenetic aberrations (Table 1). Patients
with a SKY92 HR profile consistently had significantly
shorter PFS compared to those with an SR profile, regardless
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FIGURE 2 Survival for (A) iCRA, (B) SKY92 and (C) fCRA. Shown are risk distributions by the bar plots, and Kaplan-Meier plots for progression-
free survival (PES) (left panel) and overall survival (OS) (right panel), with a log-rank p-value for high risk (HR; red) versus standard risk (SR; blue).

of cytogenetic status (Figure 3). Specifically, SKY92 SR pa-
tients showed no significant PFS variation with or without
cytogenetic aberrations. SKY92 HR patients also generally
had shorter PFS, except for those with gain(1g21). Among
patients with gain(1q21), only those with a SKY92 HR pro-
file had notably shorter PFS compared to other subgroups
(Figure 3D; Table S3).

Integration of SKY92 into R-ISS

Correlation suggests that the physician's decision on risk clas-
sification is also influenced by R-ISS (Table S2). Information
on R-ISS status was available for 92% (230/251) of patients.
Among them, 31% (71/230) were classified as R-ISS I, 58%
(133/230) as R-ISS IT and 11% (26/230) as R-ISS I11. The 3-year
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TABLE 1

Multivariate Cox model for progression-free survival (PFS) and overall survival (OS) including SKY92 together with cytogenetic markers

and R-ISS. Markers t(4;14) and del (17) for PFS, and del(13q) for OS, had to be excluded due to violation of the proportional hazards assumption.

PFS (o}

Characteristic HR 95% CI p-Value HR 95% CI p-Value
SKY92 1.80 1.16, 2.80 0.009 2.55 1.19,5.46 0.016
del(17p) 0.98 0.55, 1.76 >0.9 0.54 0.19, 1.57 0.3
t(14;16) 0.55 0.17, 1.79 0.3 0.28 0.04, 2.15 0.2
gain(lq) 1.45 0.95,2.23 0.086 1.77 0.82, 3.81 0.14
del(13q) 0.91 0.60, 1.39 0.7
t(4;14) 0.23 0.05, 1.01 0.051
RISS

I _ _ _ _

II 1.56 0.95, 2.56 0.080 6.48 1.50, 28.0 0.012

111 2.18 1.05, 4.53 0.036 19.0 3.88,93.4 <0.001

Abbreviations: CI, confidence interval; HR, hazard ratio.

PES rates and 95% CI's per R-ISS stage were I: 72% [61-85],
II: 53% [45-63] and III: 39% [23-67], and correspondingly
for OS: I: 97% [93-100], II: 86% [80-93] and III: 63% [45-87]
(Figure 4A; Table S4A)." No statistical variability has been
observed on R-ISS risk distribution between sites (Figure S1C).
Integrating R-ISS staging with SKY92 classification subdi-
vided patients into three risk group categories: low-risk (LR)
27% (63/230), intermediate-risk (IR) 47% (109/230) and HR
25% (58/230) (Figure 4B). Consistent with previous studies, R-
ISS and SKY92 hold independent prognostic value (Table 1).
This combined classification method increased the number
of HR patients when compared to the R-ISS alone (25% vs.
11%), while maintaining its prognostic value. The HR group
exhibited worse survival compared to the largest risk group
(i.e. IR) with PFS—hazard ratio: 2.10 [1.36-3.23], p<0.001
and OS—hazard ratio: 3.38 [1.64-6.97], p <0.001. In addition,
the stratification was extended with a group of LR patients
additional to the SKY92, with a favourable survival relative
to the IR group (PFS—hazard ratio: 0.68, [0.40-1.17], p=0.2
and OS—hazard ratio: 0.28 [0.06-1.25], p=0.1) (Table S4B).
Observed 3-year survival rates for PFS were LR: 74% [62-87],
IR: 60% [51-71], HR: 36% [25-52] and for OS were LR: 97%
[92-100], IR: 91% [85-97], HR: 70% [59-84].

Impact of SKY92 on physician risk assessment
for MM patients

Upon unblinding the SKY92 results, physicians re-assessed
the risk of each patient into a f{CRA. They indicated 39% of
patients (97/250) as fCRA-HR and 61% (153/250) as fCRA-
SR (Figures 2C and 5A). For one patient, the fCRA was not
disclosed.

The classifications for f{CRA and SKY92 aligned for
90% (224/250) of the patients, whereas it aligned for 71%
(177/250) with the iCRA. Specifically, all SKY92-HR patients
(71/71) were classified as fCRA-HR and 85% (153/179) of
SKY92-SR patients were considered f{CRA-SR. When exam-
ining the PFS and OS of the remaining 26 (24 with follow-up

data) SKY92-SR within the fCRA-HR patients, relative to the
SKY92-SR within the fCRA-SR group, both groups aligned
with an SR profile, such that there was no statistically sig-
nificant difference observed for PFS (hazard ratio: 1.13
[0.52-2.48], p=0.80) and OS (hazard ratio: 0.55 [0.15-1.95],
p=0.40). However, relative to the patients classified as HR
by both SKY92 and fCRA, a significantly longer PFS (haz-
ard ratio: 0.39, [0.2-0.9], p=0.02) and OS (hazard ratio: 0.48,
[0.1-1.6], p=0.2; Figure S6) was observed.

SKY92's influence on physician treatment plans

The changes in the risk classification of patients following
the unblinding of SKY92 classifications have also prompted
corresponding adjustments in their hypothetical treatment
plans. Of 246 patients whose treatment plans were evaluated,
incorporating the SKY92 into clinical decision-making
would have impacted the hypothetical treatment plans
for 50% (123/246) of the cases, exceeding the predefined
threshold for clinical relevance of 15% (p <0.001, Figure 5).

For 73 patients, the inclusion of SKY92 would have re-
sulted in either intensifying or reducing the treatment regi-
men. Specifically, for 21 of 22 (96%) patients initially classified
as iCRA-SR but re-classified as fCRA-HR in accordance
with SKY92, their treatment approach would have involved
an intensification of the treatment regimen (Figure 5E). On
the other hand, 47 of 51 (94%) patients initially classified as
iCRA-HR who were re-classified as fCRA-SR would have
ideally undergone a reduction of their treatment intensity, in
line with the risk downregulation (Figure 5C). For an addi-
tional five patients, physicians reported SKY92 would have
influenced treatment decisions, potentially leading to con-
sidering the use of alternative drug combinations or different
approaches to transplantation even without an altered risk
status.

For the remaining (50/123) patients, physicians indicated
that SKY92 results were useful in confirming their treatment
strategy.
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FIGURE 3 Discrepancy between SKY92 and the cytogenetic (cyto) markers del(17p) (A), t(4;14) (B), t(14;16) (C) and gain(1q) (D). Shown are risk
distributions by the bar plots, and Kaplan Meier plots for progression-free survival (PES) (left panel) and overall survival (OS) (right panel), stratified by
SKY92-standard risk (SR) with (yellow) or without (blue) cyto-high risk (HR) feature, and SKY92-HR with (red) or without cyto-HR feature (purple).
The log-rank p-value is given.
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FIGURE 4

Shown are risk distributions by the bar plots, and Kaplan-Meier plots for R-ISS (A) and the SKY92 + R-ISS combination (B), for

progression-free survival (PFS) (left panel) and overall survival (OS) (right panels). Patients are stratified by the R-ISS stage I (low-risk [LR]: blue), I
(intermediate-risk [IR]: yellow) or III (high risk [HR]: red), and the log-rank p-value is given.

Boosting physician confidence in patients'
treatment plans through SKY92

The clinicians were asked to indicate their level of confidence
in the treatment plan for each patient, both before and
after consulting the SKY92 results (Figure 6A). A higher
level of confidence was reported in their assessment after
incorporating the SKY92 classification into their evaluation
in 40% (100/247) of cases versus lower confidence for 3%
(7/247; Figure 6B). For the remaining patients, no change
in confidence was reported. The SKY92 information
increased their confidence levels whether by confirming the
patient's risk status as indicated by iCRA (64/100, 64%) or by
indicating a different risk status compared to iCRA (46/100,
46%).

Conversely, for the seven patients whose physicians
experienced a decrease in confidence in their assessment
after the unblinding of SKY92, most of them (5/7) received
a different risk status based on SKY92 compared to the
one determined previously. Overall, consulting SKY92 re-
sulted in 95% of physicians stating they were ‘confident’ or
‘strongly confident’ in the risk assessment and treatment
decision, compared to 77% prior to SKY92 unblinding
(Figure 6A).

DISCUSSION

The definition of HR in MM patients has undergone
a dynamic evolution over the recent years, driven by
continuous research and refinement of diagnostic and
therapeutic methods. As a result, various clinical biomarkers
and staging systems have been identified for prognosis.'®2°
However, this heterogeneity can complicate decision-
making processes and lead to differing interpretations of
clinical data among healthcare professionals, resulting
in inconsistency in defining HR patients in practical and
clinical trial applications."

The gene expression-based signature SKY92 has emerged
as a standardized and precise tool for predicting the prog-
nosis of MM patients.'>"! This prospective multicentre trial
confirmed the prognostic utility of SKY92 to accurately iden-
tify HR MM patients for both PFS and OS. In contrast, iCRA
shows limited prognostic performance, exhibiting only mini-
mal difference between HR and SR groups for PFS and no sig-
nificant difference for OS at the time of the analysis. Survival
analysis revealed that only one out of the nine hospitals iden-
tified HR patients based on iCRA with significantly shorter
PFS and OS compared with SR patients. The limited prog-
nostic value of iCRA may be due to its reliance on cytogenetic
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FIGURE 5 Alluvial plot (A) showing the number of patients (vertical axis) per classification time point (horizontal axis), and treatment impact
per stratum (B-F). In chronological order, patients are assessed according to the initial clinical risk assessment (iCRA), the SKY92 classifications are
unblinded and clinicians perform the final clinical risk assessment (FCRA). Patients receiving the same classification over the three time points are

assigned into the same stratum (by colour). HR, high risk; SR, standard risk.

abnormalities, which also show poor prognostic value and re-
liability in these data. Indeed, individual cytogenetic abnor-
malities or their co-occurrence showed no prognostic value,
with the sole exception of the 1q21 abnormality. This might
be attributed to the lack of standardized cut-off thresholds
used to define a positive result for cytogenetic abnormalities,
suggesting the need for more standardized methodologies to
ensure accurate assessment of the patients' status. This may
also be partially related to the relatively small sample size for
certain cytogenetic abnormalities in this cohort.
Inconsistencies in risk classification were observed, extend-
ing beyond cytogenetic features and clinical parameters, like
R-ISS, highlighting a lack of consensus among physicians on
HR definitions. We observed a high variability in physicians'
risk classification (iCRA-HR) across sites, ranging from 10%
to 63%. Initially, we could not rule out that this disparity
might result from variations in the demographics of patients
referred to each site. However, SKY92-based classification
provided a different insight, consistently showing a stable pro-
portion of HR patients across sites. Therefore, the variability
of iCRA-HR may be attributed to overinterpretation of factors
rather than differences in tumour biology. This highlights the
potential influence of subjective assessment in clinical practice

and underscores the importance of objective biomarkers like
SKY92 for standardizing HR patient identification. Integrating
SKY92 into clinical practice may help identify true HR pa-
tients who could benefit from intensified therapy or enrolment
in clinical trials tailored to high-risk MM. At the same time,
SKY92 can reduce the overestimation of risk in patients who
may not require aggressive treatment, minimizing unneces-
sary toxicity associated with intensive therapy.

Consistent with previous studies, SKY92 has shown inde-
pendent prognostic value from cytogenetic aberrations. Of
152 patients with a HR profile based on either cytogenetics
(t(4;14), t(14;16), dell17p, gain(1q21)) or SKY92-HR, only 38%
exhibited both markers. Interestingly, 9% had an SKY92-HR
profile without cytogenetic HR markers, aligning with the
NCRI Myeloma XI trial (ISRCTN49407852), where approx-
imately 10% HR patients were SKY92-positive but lacked
chromosomal HR markers.** This discrepancy suggests the
potential complementary use of these markers. However,
combining SKY92 with HR cytogenetic aberrations such
as dell7p, t(4;14) and t(14;16) did not provide additional
prognostic value for patients already assessed with SKY92
in our data, suggesting that SKY92 has superior discrimi-
natory performance in identifying HR patients. The only
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FIGURE 6 Changes in treatment confidence before and after unblinding of the SKY92, showing the absolute patient number based on questionnaire
answers (A). Changes in treatment confidence before and after unblinding of the SKY92 (B).

exception was observed in patients with gain(1q21), where a
diploid 1q21 status might lessen the poor prognosis associ-
ated with SKY92-HR. While not statistically significant, this
trend suggests a potential modifying effect of gain(1g21) on
SKY92, warranting further study. Additionally, the prognos-
tic impact of the 1q21 aberration varies with age: patients
over 65 had worse outcomes than younger patients, possibly
due to better fitness or treatment response in the younger
group. Additionally to cytogenetics, the R-ISS is a widely
used method to determine risk in MM. Prior studies have
demonstrated that integrating SKY92 with R-ISS enhances
predictive accuracy compared to using either marker inde-
pendently.”” Our study shows that the combined SKY92-R-
ISS system identifies a significantly larger HR group (25%)
compared to R-ISS alone (11%) without diminishing the
prognostic value for PFS and OS. Although PES and OS rates
were similar between the SKY92-R-ISS system and R-ISS
alone, the combined approach's broader HR patient identi-
fication suggests that it could enhance the detection of pa-
tients otherwise missed by R-ISS alone. This underscores the
potential clinical utility of combining SKY92 with R-ISS for
more comprehensive MM risk assessment.

One of the main aims of this study was to explore whether
SKY92 could offer additional guidance to physicians for bet-
ter risk stratification of MM patients. Physicians showed an
increasing preference for SKY92 in their final assessments,
with fCRA aligning with SKY92 in 90% of cases, compared
to just 71% for the iCRA. Of the 10% (26/250) of patients
where fCRA did not match SKY92, survival more closely

resembled the SR group as suggested by SKY92, indicating
that SKY92 provides a more accurate prognosis.

Unblinding SKY92 classifications resulted in adjustments
to hypothetical treatment plans for 50% of patients (p <0.001).
Moreover, consultation of SKY92 significantly increased phy-
sicians' confidence for 40% of the patients. This heightened
confidence is crucial in the complex and heterogeneous clin-
ical practice of MM, where physicians must interpret exten-
sive and continually evolving data. Overall, these findings
underscore SKY92's substantial influence on clinical decision-
making and its role in enhancing treatment planning.

However, the PROMMIS study is a non-interventional
trial without a control group, which limits its ability to pro-
vide conclusive evidence on whether these observed changes
in treatment plans significantly impact or benefit patient
survival. This limitation emphasizes the need for future
research focused on designing specific interventional trials
aimed at determining optimal treatment strategies, particu-
larly for HR patients.

Recent studies showed that early diagnosis of HR MM,
combined with risk-adapted stratification for first-line ther-
apy, can significantly improve patient outcomes.”> > An ex-
ample of such an approach is the OPTIMUM trial, which
assessed the effectiveness of intensive modern therapies in
patients with ultra-high-risk multiple myeloma (tHRMM).
The molecular screening protocol which combines genetic
and GEP successfully provided complete results for 88% of
patients, with a median turnaround time of 2weeks. This
treatment path led to a significant improvement in PFS and
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an early trend for OS benefit for uHRMM over conventional
management.23

The findings advocate for change in the existing model of
care. As suggested in the recent Good Practice Paper from
the BSH, such change should include the implementation of
accessible, comprehensive diagnostics, including GEP, to pro-
vide a more personalized clinical approach for HR patients.

The addition of anti-CD38 monoclonal antibodies to stan-
dard triplet drug combinations through quadruplet induc-
tion and consolidation strategies has significantly improved
patient survival. However, despite these advancements, the
prognosis of uUHRMM patients remains suboptimal. A major
challenge in developing robust evidence and strong clinical
recommendations for HR and uHRMM patients is the incon-
sistency in risk definitions across different trials. Therefore,
establishing a general consensus on risk status in MM patients
is crucial. Given the multitude of prognostic factors identified
over the years, it is essential to integrate these factors into a co-
hesive framework for better prognostication of MM patients,
as suggested in some recent publications.*"*’

In conclusion, this study validates the prognostic value
of the SKY92 classifier in identifying HR MM patients in a
prospective clinical trial, demonstrating superior accuracy
compared to iCRA and other conventional HR markers. The
incorporation of SKY92 into clinical practice could signifi-
cantly enhance physicians' ability to stratify risk and opti-
mise treatment strategy for MM patients.
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