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Pomalidomide has been shown to improve survival in patients with relapsed/refractory myeloma (RRMM). However, the optimal
pomalidomide-based combinations in RRMM are not known. This study compared pomalidomide, cyclophosphamide,
dexamethasone (PCD) with pomalidomide and dexamethasone (PD) in Asian patients with RRMM. Patients were randomly assigned
to receive PCD or PD. Patients received pomalidomide at 4 mg from days 1 to 21, dexamethasone at 40 mg once a week, and those
in the PCD arm received cyclophosphamide at 400 mg once weekly for three weeks. The primary endpoint was progression-free
survival. One hundred and twenty-two patients were randomized (62 PCD, 60 PD). Baseline characteristics were comparable
between both arms. The median prior lines of therapy were three. At a median follow-up of 13.5 (median range 9-18) months,
median progression free survival was significantly longer at 10.9 months (95% confidence interval 7.1-27.7) in the PCD group
compared with 5.8 months (95% Cl, 4.4-6.9) in the PD group (hazard ratio 0.43; p < 0.001). Adverse events rates were similar in both
arms. The most common grade >3 adverse events were hematological toxicities and pneumonia. 34 deaths occurred during the
study (PCD: 17; PD: 17) and three were deemed to be related to study treatment. In Asian patients with RRMM after exposure to
proteasome inhibitor and lenalidomide, progression-free survival was significantly prolonged with the addition of
cyclophosphamide to PD, with a manageable safety profile.

Trial ID: Registered at www.clinicaltrials.gov: NCT03143049.

Blood Cancer Journal (2025)15:155; https://doi.org/10.1038/541408-025-01356-z

INTRODUCTION
Multiple myeloma (MM) is a hematologic malignancy character-
ized by clonal expansion of plasma cells in the bone marrow that
produce monoclonal immunoglobulins [1]. The incidence of MM is
approximately 180,000 cases globally and 73,000 in Asia [2].
Advances in treatment have significantly improved the survival of
MM patients in the last 15 years [3]. However, despite these
advances, MM remains incurable, and nearly all patients experience
relapse at different stages of their disease [4]. In patients who
relapse after the use of these novel agents, including bortezomib

and lenalidomide, the survival is less than one year [5]. Access to
new approved treatments and effective combinations is therefore
critical to prolonging disease control and survival in myeloma
patients. However, to most of the world, there is no access to newer
treatments such as CAR-T and bispecific T-cell engagers, and access
to daratumumab is limited by high cost. Pomalidomide has
emerged as an important drug for relapsed myeloma. A randomized
study of pomalidomide and dexamethasone compared with
placebo and dexamethasone showed that pomalidomide can
improve survival in this group of patients [6]. As a result,
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pomalidomide is now approved by the United States Food and Drug
Administration (FDA) and European Medicines Agency (EMA) for use
in patients with relapsed/refractory myeloma (RRMM) previously
treated with bortezomib and lenalidomide.

However, it is unclear what are the best drugs to combine with
pomalidomide. Prior work by our group in a study using
pomalidomide plus dexamethasone (PD) in Asian patients showed
a progression-free survival (PFS) of nine months and an overall
response rate (ORR) of 56.3% in the PD group with a favorable
safety profile [7]. More importantly, for patients with suboptimal
response to PD, a clinically meaningful response was achieved
with the addition of oral cyclophosphamide (PCD), with a longer
PFS of 10.8 months. In the United States (US), a small, randomized
phase 2 study of PCD versus PD looking at the ORR as the primary
endpoint showed that PCD has a higher ORR of 64.7% compared
to 38.9% in PD, and correspondingly longer PFS of 9.5 months
compared to 4.4 months in the PD arm [8]. To date, there are no
randomized phase 3 studies between these regimens. This is an
important step in obtaining data to compare the safety and
efficacy of PCD over PD, as well as to establish if there are any
statistically significant benefits of PCD over PD. We hypothesized
that PCD would result in longer PFS than PD and should be one of
the standard pomalidomide-containing regimens for relapsed
myeloma patients. This combination is likely to be highly relevant
not only to Asian patients, but also to patients in many other parts
of the world, as cyclophosphamide is available as a low-cost,
generic formulation, making the regimen broadly accessible.

METHODS

Patients & study design

This was a randomized, two-arm, multicentre, multinational, prospective,
open-label phase 3 study conducted by the Asian Myeloma Network (AMN).
The study was approved by the Domain Specific Review Board (DSRB) in
Singapore and the respective IRB of participating countries. Patients are
enrolled after informed consent. The trial was registered in clinicaltrials.gov
(NCT03143049). In this study (AMNO003), 122 patients were prospectively
enrolled and randomized to receive PCD or PD. Centers in Singapore, South
Korea, Taiwan, Japan, and Malaysia participated in this study.

Patients were eligible if they had RRMM, with prior exposure to
lenalidomide and a proteasome inhibitor (Pl), including bortezomib,
carfilzomib, or ixazomib. Refractoriness was defined as disease progression
on treatment or progression within six months of the last dose of a given
therapy. Relapse is defined according to the criteria of the International
Myeloma Working Group (IMWG) at study entry [9]. Other inclusion criteria
were: age =18 vyears, Eastern Cooperative Oncology Group (ECOG)
performance status score of 0 to 2, and measurable disease. Patients
could have received a maximum of six prior lines of treatment. Patients
with plasma cell leukemia, circulating plasma cells =2 x 10°/L or prior
exposure to pomalidomide were excluded. Full inclusion and exclusion
criteria are described in (Supplementary Article).

Patients were randomized in a 1:1 ratio to receive PCD or PD. After
completing screening and enrollment, subjects were randomly assigned
by a computer algorithm to either PCD or PD. Randomization was stratified
by country and International Stage System (ISS) stage (ISS stage | or Il
versus stage lll), and randomly permuted block was used to ensure balance
within each stratification factor. There was no blinding.

Drug Dosing
Drug dosing schedule was 4-weekly: oral pomalidomide 4 mg was given
from day 1 - 21 and oral dexamethasone 40 mg once a week. Patients in
the PCD arm received oral cyclophosphamide at a flat dose of 400 mg
weekly for 3 weeks on days 1, 8, and 15 of each 28-day cycle (Fig. 1). Upon
progression, patients randomized to the PD group could cross-over to the
PCD arm, with cyclophosphamide started at the beginning of the next
cycle. They could continue on PCD until further progression. Patients
received treatment until disease progression, unacceptable toxicity as
determined by the treating physician, consent withdrawal, or death.
Dexamethasone dose was reduced to 20 mg once a week in all subjects
older than 75 years old. Dose modifications for dexamethasone were in
accordance with the institutional guidelines. Concomitant use of
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bisphosphonates was allowed. Thromboprophylaxis with low-dose aspirin
(100mg or less) was allowed, although not mandated. Anti-microbial
prophylaxis and the use of proton pump inhibitors were allowed according
to institutional practice. Focal radiation therapy to lytic lesion for pain
control was allowed.

Study overview

This study was sponsored by the International Myeloma Foundation. The
study was performed in compliance with the requirements of the local
regulatory authorities in Singapore, Hong Kong, Taiwan, South Korea,
Malaysia, and Japan, and was conducted in accordance with the
International Council for Harmonization of Technical Requirements for
Pharmaceuticals for Human Use (ICH) Guideline for Good Clinical Practice
(GCP) regulations. Written informed consent in accordance with federal,
local, and institutional guidelines was obtained from all subjects.

Endpoints and assessments
The primary endpoint was progression-free survival (PFS), defined as time
from start of treatment to disease progression or death from any cause.
The secondary endpoints were overall response rate (ORR, defined as the
percentage of patients achieving partial response (PR) or better), overall
survival (OS, the time from start of treatment to death from any cause),
duration of response (DOR, time from first response to disease progression
or death, whichever occurred first) in responders and safety, assessed by
frequency of adverse events (AE). AEs were graded according to Common
Terminology Criteria for Adverse Events (CTCAE) version 4. Responses were
assessed per standard International Myeloma Working Group (IMWG)
criteria [9].

Follow-up for disease status and survival proceeded until the subject
withdrew consent, was lost to follow-up, died, or at study closure.

Statistical analysis

Sixty patients in each arm were needed to detect a hazard ratio (HR) of 0.5
for progression or death for PCD over PD, with a power of 80% and a two-
sided level of significance of 5%. A modified intention-to-treat (mITT)
population was used for analysis, which included all randomized patients
receiving at least one dose of the study drug. PFS, OS, and DOR were
analyzed using the Kaplan-Meier methodology and the COX regression
model. The ORR for each treatment group, difference of ORR between two
treatments, its 95% confidence interval (Cl), and p-value were estimated
using a generalized linear model (GLM) with binomial distribution and
identity link function. The GLM and COX models were adjusted for
randomization stratification factors: country and ISS stage (stage | or Il
versus stage lll). Response rates were also compared across various
subgroups, including age, gender, ISS stage, genetic risk and prior
autologous transplant. The clinical data cut-off date for analysis was 30
April 2022. 15 patients in the PD group crossed over to receive PCD
treatment; the data up to the date of crossover were considered for the
analysis.

RESULTS
Patients
One hundred and twenty-five patients were screened, with one
failing the screening. There were 124 patients enrolled between
October 2017 and October 2021. Of these patients, 122 received at
least one dose of the study drug (62 PCD, 60 PD) and were
randomized and included in the mITT analysis. (Fig. 2)
Demographic and baseline characteristics were comparable
between treatment arms (Table 1). The median age was 69 (range
47-88) years in the PCD arm and 67 (range 48-85) years in the PD
arm. Patients had a median of 3 (range 1-6) prior lines of
treatment in both arms. 27 (43.5%) patients in the PCD group and
24 (40.0%) in the PD group had undergone autologous stem cell
transplant (ASCT) prior to study enrollment. In the PCD arm, 29 of
62 (47%) patients have prior cyclophosphamide exposure.
Cyclophosphamide was predominantly used as part of VCD
induction. Patients enrolled in our trials were not refractory to
cyclophosphamide. When we compared the response rate and
PFS of patients with and without prior cyclophosphamide
exposure in the PCD arm, there was no difference. (PFS 9.5
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PO Pomalidomide 4 mg D1-21
PO/IV Dexamethasone 40 mg D1, 8, 15, 22

PCD Cycle 1 Day 1
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PO/IV Dexamethasone 40 mg D1, 8, 15, 22

v
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Follow-up of disease

progression every 28
days (+/- 10 days)
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progression

A

y

Follow-up of survival every 3 months
(+/- 10 days)

Fig. 1 Study design.
months versus 10.9 months, p=0.19; ORR 54% versus 60%,
p = 0.60)

Efficacy

Of the 122 patients, 62 were randomized to PCD and 60 to PD. The
median follow-up was 13.5 (inter-quartile range IQR 8.7-24.0)
months. The median PFS was 10.9 months (95% Cl, 7.1-27.7) in the
PCD arm versus 5.8 months (95% Cl, 4.4-6.9) in the PD arm. HR for
death or progression was 0.43 (95% Cl, 0.27-0.69); p < 0.001) for
PCD relative to PD (Fig. 3). For responders, the DOR was also
significantly longer in PCD (12 months; 95% Cl, 7.2 - not estimable
[NE]) compared to PD (5.7 months; 95% Cl, 3.7-9.7), HR 0.41, 95%
Cl, 0.20-0.87, p value 0.021 (Fig. 4).

PCD also produced a higher ORR compared to PD. The
unadjusted ORR was 61.3% (95% Cl, 49.2-73.4) in the PCD arm
and 38.3% (95% Cl, 26.0-50.6) in the PD arm, with a difference of
23% (95% Cl, 5.7-40.2) (Fig. 5). After adjustment for country and ISS
stage (I or Il versus Ill), the ORR for PCD was 55.4% (95% Cl,
41.0-69.7) and 32% (95% Cl, 19.5-44.5) for PD, with difference of
23.3% (95% Cl, 6.5-40.2, p-value 0.007). 17.7% of patients in the
PCD arm achieved CR or better, compared to PD, where only 3.3%
achieved CR or better. There was no statistical difference in OS. The
median OS in the PCD arm was 41.5 months (95% Cl, 24.5 - NE)
and 27.5 months (95% Cl, 27.5-NE) in the PD arm. The HR was 0.76
(95% Cl, 0.36-1.58) with a p-value of 0.464 (Fig. 6).

The prespecified subgroup analysis for PFS is shown in (Fig. 7).
Strata included country, gender, age, ISS stage, genetics, and
prior transplant history. The efficacy benefit in PFS provided by
PCD over PD was observed across several pre-specified
subgroups including older patients > 60 years old, ISS stage lll
patients, and patients with no prior transplant, with HR of PCD
versus PD < 1.

Blood Cancer Journal (2025)15:155

Safety and tolerability

All patients in the mITT analysis (PCD: 62; PD: 60) were included
in the safety population. The safety profiles of PCD and PD were
generally manageable and tolerable. Overall, 43 (69.4%) patients
in the PCD arm and 38 (63.3%) patients in the PD arm had at
least one treatment-related adverse event (TEAE) related to
study treatment (p = 0.57). There were 38 (61.3%) patients in the
PCD arm and 31 (51.7%) patients in the PD arm who
experienced any grade 3 and 4 TEAEs (p = 0.36). Notable TEAEs
(grade =3) reported in =10% of subjects in either arm were
neutrophil count decreased (PCD: 32.3%; PD: 18.3%, p = 0.097),
anemia (PCD: 11.3%; PD: 10.0%, p=>0.99), and pneumonia
(PCD: 8.1%; PD: 11.7%, p = 0.56). Gastrointestinal adverse events
of any grade were common (PCD: 24.2%, PD: 28.3%, p = 0.68),
including diarrhea (PCD: 9.7%, PD: 3.3%, p = 0.27) and constipa-
tion (PCD: 8.1%, PD: 15%, p=0.26). In terms of thrombotic
events, deep vein thrombosis was reported by one subject in
each study group; pulmonary embolism was reported by two
subjects in the PCD group and non in the PD group. Peripheral
neuropathy occurred in 9.7% and 3.3% of the PCD and PD
groups respectively; of which, 3.2% and 1.7% of patients had
grade >3 events (p =>0.99).

The percentages of subjects with TEAEs leading to drug
reduction, interruption or discontinuation were comparable
between the treatment groups. 19 patients (PCD: 8 [12.9%]; PD:
11 [18.3%]) had experienced at least one TEAE leading to drug
discontinuation. Dose reduction occurred in 22 (35.6%) patients in
the PCD group and 15 (25%) patients in the PD group. The rate of
dose modifications for pomalidomide was similar in both arms at
48% of patients (PCD: 30, PD: 29). Common adverse events (AE)
are summarized in (Table 2). There were 34 deaths that occurred
during the study (PCD: 17, PD: 17). Three deaths were deemed

SPRINGER NATURE
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— Subject withdrew from study
treatment (n=3)

— Death (n=6)

—1 — Drug toxicity at the discretion of
treating physician (n=6)

— Subject withdrew consent (n=6)

~ Study termination (n=17)

— Progressive disease (n=21)

— Others (n=2)
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treatment (n=3)
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— Lost to follow-up (n=2)
— Subject withdrew consent (n=10)
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— Others (n=3)

(mITT population (n=62)
— Excluded frommITT (n=1)

PP population (n=60)
\~ Excluded from PP {n=3)

Fig. 2 Consort Diagram.

related to study treatment (PCD:1, PD:2); two were from infections,
and one from fluid overload.

DISCUSSION

The AMNOO3 study is the first phase 3 randomized Asian study
comparing the efficacy and toxicity of PCD versus PD in subjects
with RRMM who have previously been treated with Pl and
lenalidomide. In this heavily pretreated population with a median
of three prior lines of treatment, our study results have shown that
PCD significantly prolonged PFS over PD from 5.8 months to
10.9 months (HR for death or progression 0.43; p < 0.001). This was
achieved without excess toxicity in the PCD arm.

Although novel therapeutic agents, such as bispecific anti-
bodies, antibody-drug conjugates (ADCs), and chimeric antigen
receptor (CAR) T-cell therapies, have shown promising efficacy in
RRMM, their widespread application remains limited in many
Asian countries due to their high cost and restricted accessibility.
Consequently, salvage chemotherapy regimens—such as DCEP

SPRINGER NATURE

v Y
Survival follow-up Crossover to PCD
(n=19) (n=15)

‘—I
r A

Reason for ending the study

— Lost to follow-up (n=5)

Subject withdrew consent (n=16)
— Death (n=17)

— Study termination (n=23)

\—
!

I
mITT population (n=60)
— Excluded from mITT (n=1)

[ Y

PP population (n=60)
\~ Excluded from PP (n=1)

(dexamethasone, cyclophosphamide, etoposide, and cisplatin)
[10]—and thalidomide-based combinations [11]—such as TCD
(thalidomide, cyclophosphamide, and dexamethasone) and MPT
(melphalan, prednisolone, and thalidomide)—have been utilized
as alternative treatment options for RRMM in these regions after
failure of bortezomib and lenalidomide. However, these conven-
tional regimens are frequently associated with significant toxi-
cities, including infections and neurotoxicity, which often limited
their tolerability and permitted administration for only a limited
number of cycles. Therefore, effective regimens based on
pomalidomide will be essential for improving the treatment
outcomes of RRMM in Asian countries.

Pomalidomide is an important agent that has shown impressive
results in salvage treatment options [12] to improve outcomes in
heavily pretreated patients. Cyclophosphamide is an alkylating
agent that has dose-related effects [13] and well-established
immunomodulatory effects in myeloma [14]. Studies have shown
that the addition of low-dose cyclophosphamide to an immuno-
modulatory drug can potentially have a synergistic effect [15, 16],

Blood Cancer Journal (2025)15:155
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Table 1. Demographic and baseline characteristics of study subjects (mITT population).

T T T T T T

Characteristic N (%)/Median [range] PCD (N=62)
Age 68.5 [47-88]
i. <60 years 15 (24.2)

ii. >60 years 47 (75.8)

Gender
i. Male 35 (56.5)
ii. Female
Ethnicity
i. Korean 25 (40.3)
ii. Chinese 24 (38.7)
iii. Japanese 6 (9.7)
iv. Malay 3 (4.8)
v. Indian 2 (3.2)
vi. Others 2 (3.2)
ISS Stage | or |l 45 (72.6)
ISS Stage llI 17 (27.4)
ECOG performance score
i.oor1 55 (88.7)
ii. 2 7 (11.3)
iii. Missing 0
Genetics
i. Standard risk 14 (22.6)
ii. High risk 8(12.9)
iii. Missing/Test not done 40 (64.5)
# High risk genetics were defined as 17p deletion, t(4;14), t(14;16), and 1q gain.
Number of lines of prior treatment 3.0 [1-6]
Previously received therapies
i. Bortezomib 47 (75.8)
ii. Lenalidomide 61 (98.4)
iii. Carfilzomib 24 (38.7)
iv. Ixazomib 7 (11.3)
v. Thalidomide 34 (54.8)
vi. Cyclophosphamide 29 (46.8)
vii. Daratumumab 17 (27.4)
Prior autologous transplant 27 (43.5)
100 + : :
' 1 + Censored
90 ! HR (95% Cl) = 0.43 (0.27, 0.69)
80 P-value = <.001
;\; 70+ :
£ 60~ i
é 50 - .
2w |
& 30- E
20+ E
10 : :
0 ? i
T T
0 3 6

No. of patients at risk:
PD 60 40 22

PCD 62 51 35

T T
12 15 18 21 24 27 30 33 36
Time (months)

Treatment PCD PD

4 3 3 2 2 1 0

17 12 9 8 6 4 2 2 0

Fig. 3 Kaplan-Meier curves of the mITT population for progression-free survival (PFS).
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PD (N = 60)
67.2 [48-85]
14 (23.3)
46 (76.7)

29 (48.3)

26 (43.3)
20 (33.3)
5(8.3)
5(8.3)
1(1.7)
3 (5.0
45 (75)
15 (25)

50 (83.3)
8 (13.3)
2 (33)

9 (15)
20 (333)
31 (51.7)

3.0 [1-6]

46 (76.7)
60 (100)
18 (30)
8 (13.3)
28 (46.7)
19 (31.7)
9 (15.0)
24 (40)
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HR (95% Cl) = 0.41 (0.20, 0.87)
P-value = 0.021

20
10

[
1
1
1
[
[
1
[
1
i
1
[
1
1
1
1
1
1
1
1
[
1
1
1
[
1
[
1
1
1
1
.
T

7

Treatment
No. of patients at risk:

PD 23 19 5

PCD 38 30 19 12

12

15 21 24 27

Time (months)

PCD PD

3
6

3
5

Fig. 4 Kaplan-Meier curves of the mITT population for duration of response (DOR).

100%

6.5%

90% 8.3%

ORR

80% 38.3%

ORR 26.7%

17.7% 61.3%

70%

60%

50% 25.8%

Response Rate

40%

30%

20%

10%

0%

PCD PD

m <PR PR mVGPR mCR msCR
Fig. 5 Overall Response Rate (ORR). Unadjusted ORR was used in

this graph.

and rescue a proportion of patients previously on PD [17]. This
synergistic effect may be one of the reasons behind the positive
results in PCD despite dose reductions and modifications based on
our study protocol. Cyclophosphamide has also been studied as an
addition to PI (like bortezomib) and steroids in other trials, which
showed improved efficacy with a good safety profile [18, 19].
Adding a different class of anti-myeloma drug to the PD regimen
may increase PFS in patients previously exposed to lenalidomide
[20, 21]. PI such as bortezomib [20], carfilzomib [21], and ixazomib
[22] or monoclonal antibodies such as elotuzumab [23], daratumu-
mab [24], and isatuximab [25] were previously evaluated to improve
the outcomes of the PD regimen. In addition, a humanized

SPRINGER NATURE

antibody-drug conjugate that binds to B-cell maturation antigen
(BCMA), such as belantamab mafodotin [26] was also investigated
to improve the outcomes of the PD regimen. Although these new
anti-myeloma drugs improved the outcomes of the PD regimen in
RRMM patients, the additional cost and toxicities would be a
significant burden, especially in most Asian developing countries. A
retrospective cohort study done on healthcare resource utilization
and costs in patients with multiple myeloma showed that there was
a significant economic burden following double and triple-class-
exposed patients [27]. Another study in the US showed that the use
of pomalidomide with dexamethasone is associated with similar
life-years and quality-adjusted life-years gained compared with
daratumumab and carfilzomib, and at a cost less than the other two
[28]. In addition, Asian patients are traditionally underrepresented in
major international trials, and they possibly have differing treatment
tolerability and side effect profiles [29]. Therefore, adding generic
oral cyclophosphamide to the PD regimen was an attractive option
and was the main background concept for this phase 3 trial.

A comparison with previous studies using triplet regimens
provided further insight into the relative efficacy observed in
AMNOO3. A Spanish randomized phase Il study [30] comparing KCd
(carfilzomib, cyclophosphamide, dexamethasone) with Kd (carfilzo-
mib and dexamethasone) did not show statistically significant
improvement in PFS with KCd after a median follow-up of
37 months and 1-3 median prior lines of therapy. However, their
post hoc analysis observed a significant benefit in PFS of KCd over
Kd in the lenalidomide refractory population, which was also the
patient population in our study. Taking into consideration the
limitations of cross-trial comparisons and overall different study
populations, the difference in PFS significance could be due to
better synergy of cyclophosphamide with IMiD as compared to Pl
[14] on top of the difference in phases of clinical trial of the two
studies. Our study, compared to the Spanish study, also showed PFS
benefit with the addition of cyclophosphamide, despite more
median prior lines of therapy of three, indicating that this
combination of PCD was able to rescue patients who were
refractory after more lines of treatment.

According to outcomes of previously reported PD regimen trials
for Asian patients with RRMM, the median PFS was 9.0 months
(AMNOO1 trial) [7], 10.1 months (Japan phase 2 trial) [31], and
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Fig. 7

5.7 months (China phase 2 trial) [32], respectively. The median PFS of
the PCD regimen from previous trials was 6.9 months (elderly
patients, Korea) [33] and 13.3 months (US phase 2 trial) [34]. In these
previous studies, the benefit of the additional use of oral cyclopho-
sphamide in the PD regimen had not been exactly validated in a
prospective trial. To our knowledge, our AMNOO3 study was the first
phase 3 prospective study of pomalidomide combined in a triplet
regimen in Asian patients. Although the efficacy and safety of PCD
were compared to PD in a previous randomized phase 2 trial, the
statistical difference of PFS was not shown (median PFS: 4.4 versus
9.5 months, respectively, p=0.106) [8]. As our study finally
confirmed both efficacy and safety of PCD compared to PD in a
phase 3 trial, the PCD regimen should be recommended as the
standard 3-drug regimen in a country where new additional target
agents are not available for RRMM.
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The side effect profile of PCD in our study was comparable to
other previously reported studies [6, 31, 35, 36]. Hematological
toxicity was the most common adverse event. In another Asian
study of PCD treatment in Japan [37], similar to our study, the
most frequently occurring grade =3 AEs overall were hematolo-
gical and pneumonia. Our study also concurred with the known
relatively low rates of thrombosis in Asians while on immunomo-
dulatory agents [38], despite thromboprophylaxis with aspirin
being optional based on physician discretion. Aspirin was not
mandated in view of this, as well as the overall lower rates of
venous thromboembolism in Asian patients that had been
observed [39]. Rates of peripheral neuropathy were higher in
PCD compared to PD. Although causes of peripheral neuropathy
were commonly thought to be related to the direct mechanism of
action of the specific anti-tumoral drug, there could also be off-
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Table 2. Adverse Events of special interest (safety population).
PCD (N =62) n (%)
AE Severity Grade All Grade 1-2 Grade 3-4
Non-Hematologic
Fatigue 15 (24.2) 10 (16.1) 5 (8.1)
Fever 9 (14.5) 5 (8.1) 3 (4.8)
Pneumonia 8 (12.9) 0 5 (8.1)
Constipation 5 (8.1) 5 (8.1) 0
Diarrhea 6 (9.7) 5 (8.1) 1(1.6)
Peripheral Neuropathy 6 (9.7) 4 (6.5) 2(3.2)
Pulmonary Embolism 2 (3.2) 1(1.6) 1(1.6)
Deep Vein Thrombosis 1(1.6) 1(1.6) 0
Hypersensitivity 3 (4.8 3 (4.8 0
Hematologic
Anemia 15 (24.2) 8 (12.9) 7 (11.3)
Thrombocytopenia 5(8.1) 0 5(8.1)
Neutrophil Count Decreased 21 (33.9) 1(1.6) 20 (32.3)

PD (N =60) n (%)

Grade 5 All Grade 1-2 Grade 3-4 Grade 5
0 9 (15.0) 9 (15.0) 0 0
1(1.6) 7 (11.7) 5 (8.3) 2 (3.3) 0

3 (4.8) 8 (13.3) 7 (11.7) 1(1.7)
0 9 (15.0) 9 (15.0) 0 0

0 2 (3.3) 1(1.7) 1(1.7) 0

0 2 (3.3) 1(1.7) 1(1.7) 0

0 0 0 0 0

0 1(1.7) 1(1.7) 0

0 2 (3.3) 2(3.3) 0 0

0 10 (16.7) 4 (6.7) 6 10.0) 0

0 7 (11.7) 3 (5.0) 4 (6.7) 0

0 11 (18.3) 0 11 (18.3) 0

AE adverse event; PCD Pomalidomide + Cyclophosphamide + Dexamethasone, PD Pomalidomide + Dexamethasone, TEAE treatment-emergent adverse event.

n (%) = number and percentage of subjects.

target effects caused by the addition of cyclophosphamide to the
PD regimen, which could potentially cause neuroinflammation
and altered neuronal excitability caused by other pro-
inflammatory cytokines [40].

There were some limitations to our study. Information on high-
risk genetic was not routinely collected by participating sites when
patients were diagnosed, and it was not routine to collect genetic
information at relapse, and this was also not mandated by the
study. However, the randomized nature of the study should
ensure the percentage of patients with high-risk genetic to be
relatively even on both arms. In addition, we lacked minimal
residual disease (MRD) data as our study was done before MRD
was recommended as an endpoint in 2024. Furthermore, in these
heavily pre-treated patients and with the drugs being studied, it is
unlikely that there will be many who will achieve MRD-negative
response.

CONCLUSION

The prognosis of patients with RRMM is dismal. Repeat
accessibility to novel agents is limited outside the US. Our trial
shows that combining a 3 generation immunomodulatory agent
like pomalidomide with conventional treatment in a triplet
combination improved PFS over a doublet without a significant
increase in rate of AE. Thus, PCD treatment represents a feasible
and cost-effective treatment option in this group of Asian patients
with  RRMM, and can be considered to be the standard
pomalidomide-containing regimen in this group of patients.
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