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We assessed the outcomes of pomalidomide and dexamethasone treatment in relapsed/refractory multiple myeloma 
(RRMM) patients with ≥1 prior line of therapy. We analyzed the data of all RRMM patients treated with pomalidomide 
and dexamethasone at nine Czech centers between 2013 and 2018. The source of the data was the Registry of Monoclonal 
Gammopathies of the Czech Republic. Primary endpoints included response rates based on International Myeloma Working 
Group criteria and survival measures, including progression-free survival (PFS) and overall survival (OS). Secondary 
endpoints were toxicities and previous treatment patterns, including refractory to lenalidomide, and their impact on final 
outcomes. The overall response rate was 51.8% and the clinical benefit rate (including patients with minimal response) was 
67.1%, with 0.6% of complete responses, 8.5% of very good partial responses, and 42.1% of partial responses (PR). Overall, 
16.5% of patients had a minimal response, and 32.3% had stable disease /progression. Median PFS was 8.8 months and the 
median OS was 14.2 months. In patients who achieved ≥PR, the median PFS and OS were significantly longer compared to 
non-responders (median PFS (12.1 vs. 4.5 months, p≤0.001 respectively), median OS (22.1 vs. 7.7 months, p≤0.001, respec-
tively). The most frequent adverse events (AEs) were neutropenia (29.9%) and anemia (18.9%), non-hematological AEs 
included infections (14.6%) and fatigue (7.3%). Our analysis confirmed the effectiveness of pomalidomide and dexametha-
sone in a real-world setting. This therapy achieved reasonable outcomes comparable to the data from clinical trials even 
though this was an unbiased cohort of patients. 

Key words: multiple myeloma, pomalidomide, treatment, relapse

The introduction of novel drugs, such as bortezomib, 
lenalidomide, or pomalidomide, and recently the more 
extensive use of monoclonal antibodies, has helped to change 
the course of multiple myeloma (MM) from a devastating 
malignancy with an average survival of 3 years into a chronic 
disease with an increasing number of patients achieving more 
than 10 years of overall survival (OS) [1]. Nevertheless, the 
large use of lenalidomide and bortezomib in frontline thera-

pies has increased the proportion of the patients’ refractory 
to one agent or both [2]. The prognosis of double refractory 
patients is poor [3]. Before the introduction of monoclonal 
antibodies (MoAbs), substantial change was brought by 
the next oral immunomodulatory agent with strong direct 
antimyeloma activity- pomalidomide (POM) [4].

In the registration clinical trial, pomalidomide plus 
dexamethasone had superior efficacy compared to dexameth-
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asone alone in all pre-specified endpoints, including progres-
sion-free survival (PFS), time to progression (TTP), and 
overall survival (OS) [5–7]. This treatment is of special 
interest in the patient’s refractory to both lenalidomide and 
bortezomib with a response rate of approximately 30% [6].

Pomalidomide-based triplets doubled the response rates 
compared to pomalidomide plus dexamethasone, and they 
demonstrated significant activity in advanced MM in several 
clinical trials, in particular with bortezomib in OPTIMISMM 
trial [8]; with elotuzumab in ELOQUENT-3 trial [9]; with 
isatuximab in ICARIA- trial [10]; with carfilzomib [11] and 
with daratumumab in APOLLO trial [12].

The aim of the present paper was to assess pomalido-
mide and dexamethasone therapy in relapsed and refractory 
multiple myeloma (RRMM) patients before the use of triplets 
with pomalidomide in an unselected real-world population 
to offer an overview of our registry-based treatment results, 
and to compare them with clinical trials outcomes as well as 
other real-world evidence.

Patients and methods

Patients. In total, we analyzed a cohort of 164 RRMM 
patients on pomalidomide and dexamethasone treatment 
between December 2013 and November 2018 in one of the 
nine hematologic centers in the Czech Republic. All patients 
provided written informed consent with the inclusion of their 
data in the Registry of Monoclonal Gammopathies (RMG) 
and with their assessment. The written consent was approved 
by the Ethics committees of all hematological centers.

The diagnosis, clinical staging, and prognostic score of 
MM were based on the Durie and Salmon staging system 
[13] and the International Staging System (ISS) [14]. Patients 
must be aged ≥18 years. Patients have received at least one 
prior line of antimyeloma therapy, including proteasome 
inhibitors and an immunomodulatory drug and had disease 
progression on or after their last line of therapy. Refractory 
patients to previous treatment (excluding pomalidomide) 
were eligible. Patients treated with pomalidomide in clinical 
trials were not included in our analysis. Disease response 
and progression were defined according to consensus criteria 
published by the International Myeloma Working Group 
(MWG) [15]. Adverse events (AEs) were assessed according 
to the National Cancer Institute (NCI) common terminology 
criteria for adverse events (CTCAE, v3.0) [16].

The data for this study were recorded in the RMG of the 
Czech Myeloma Group (CMG), which is a large monitored 
multicenter registry covering patients with monoclonal 
gammopathies dominantly from Central Europe [17].

Treatment. Patients were treated in 28-day cycles until 
disease progression or intolerance. The median duration of 
pomalidomide treatment was 4.7 months (range, 0.3–32.4). 
Pomalidomide was administered in standard dosing of 4 mg 
daily, on days 1–21 in 28-day cycles. In 94.5% (155/164) of 
patients, pomalidomide was administered with dexametha-

sone. Dexamethasone at a dose of 20–40 mg/day was given 
on days 1, 8, 15, and 22 of each 28‐day cycle. In 5.5% (9/164) 
of patients, who had known dexamethasone intolerance, an 
equivalent prednisone dose was used. Reduction of any of the 
drugs due to the patient’s age, creatinine clearance, hepatic 
values, initial hematological toxicities, and other factors was 
allowed at the discretion of the physician. All patients were 
required to use thromboprophylaxis per national guidelines 
[18]. Pomalidomide-based triplets were not included as 
neither combination was approved or reimbursed at the time 
of the analysis outside of clinical trials.

Primary endpoints included response rates based on 
criteria and survival measures including progression-free 
survival (PFS) and overall survival (OS). OS was measured 
from the time of pomalidomide-based treatment initiation. 
Secondary endpoints were toxicities and previous treat-
ment patterns including refractoriness to lenalidomide, and 
their impact on final outcomes. In order to assess the safety 
and toxicity of pomalidomide therapy, the occurrence and 
cause of death during treatment and follow-up periods were 
analyzed.

Statistical analysis. Data were described by absolute 
and relative frequencies of categorical variables and median 
(min–max) for quantitative variables. Survival analysis for 
different endpoints- OS and PFS, was conducted using the 
Kaplan-Meier method complemented by the 95% Green-
wood confidence interval for estimates of probability 
survival. The statistical significance of differences in survival 
among subgroups was assessed using the log-rank test. All 
statistical tests were performed at a significance level of 
α=0.05 (all tests two-sided). Analysis was performed in the 
SPSS software (IBM Corp. Released 2016. IBM SPSS Statis-
tics for Windows, Version 24.0.0.1 Armonk, NY: IBM Corp.) 
and software R version 3.4.2. (www.r-project.org).

Results

The median age at diagnosis was 67 years (range 
37.0–84.0); 72% of patients were ≥65 years at the time of 
treatment initiation. The median number of prior therapies 
was 4 (range 1–9). All patients prior to pomalidomide treat-
ment had received antimyeloma therapy including a protea-
some inhibitor (bortezomib in 97%, carfilzomib in 11.6%, 
ixazomib in 3.7%); immunomodulatory drug (lenalidomide 
in 96.3%, thalidomide in 64.6%) and 64.6% of patients had 
undergone autologous stem cell transplantation (ASCT). 
Altogether, 48.2% of patients (79/164) patients were refrac-
tory to bortezomib, 57.3% (94/164) patients were refractory 
to lenalidomide, and 23.8% (39/164) of patients were refrac-
tory to both lenalidomide and bortezomib.  Baseline charac-
teristics and prior therapies are presented in Table 1.

The median study follow-up was 9.9 months as of the 
data cutoff; 21.3% (35/164) of patients remain on pomalid-
omide treatment. The most frequent reason for treatment 
discontinuation was PG (58.8%); additional causes of treat-
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ment discontinuations were death (16%), lack of efficacy 
(8.4%), the physician’s decision (4.2%), AEs (3.4%), and 
other reasons including the patient decision of withdrawal 
(9.2%).

ORR was 51.8% (85/164) and clinical benefit rate (CBR, 
including patients with a minimal response) was 67.1% 
(110/164), with 0.6% (1/164) of complete responses (CR), 
8.5% (14/164) of very good partial responses (VGPR), and 
42.1% (69/164) of partial responses (PR). Overall, 16.5% 
(27/164) of patients had minimal response (MR) and 32.3% 
(53/164) had stable disease (SD)/progression (PD). Median 
PFS was 8.8 months (range, 6.2–1.4) and OS was 14.2 months 
(range, 10.7–17.7).

Median PFS and OS correlated with the depth of response. 
In patients who achieved at least PR, the median PFS and OS 
interval was significantly longer compared to patients with 
minimal or no response, median PFS (12.1 vs. 4.5 months, 
p<0.001, respectively); median OS (22.1 vs. 7.7 months, 
p<0.001, respectively) (Figures 1, 2). Patients with ≥VGPR 
had better outcomes compared to patients who achieved PR, 
MR, SD, or PD. The medians PFS were as follows: in VGPR+ 
19.6 months, in PR 11.4 months, in MR 7.1 months, in SD 
2.7 months, and in PD 3.9 months, p<0.001, respectively and 
median OS was decreasing accordingly: not reached vs. 21.5 
vs. 14.9 vs. 3.3 vs. 5.4 months, p<0.001, VGPR vs. PR vs. MR 
vs. SD, vs. PD, respectively; (Figures 3, 4).

No other factors were found to significantly influence PFS 
and OS (gender, age, refractoriness, or previous treatment).

Treatment-related toxicity. AEs associated with pomalid-
omide treatment are shown in Table 2. The most frequent 
grade 3/4 hematological toxicities were neutropenia (41.2%), 
anemia (25.8%), and thrombocytopenia (25.0%). The most 
frequent grade 3/4 non‐hematological AEs were infections 
(20.3%) and fatigue (10.2%). The incidence of any grade 
deep-vein thrombosis was 1.2%. Other non-hematological 
AEs were generally mild to moderate, interestingly, three 
of the patients developed grade 3/4 peripheral neuropathy. 
With appropriate management, the rates of discontinuations 
due to AEs were low (3.4%).

Discussion

Despite multiple novel therapeutic options, most MM 
patients ultimately relapse. In order to select the optimal 
treatment strategy for each RRMM patient, it is impor-
tant to consider the patient, the course of the disease, and 
treatment-related factors [19]. For the treatment of RRMM 
patients, even in patients failing lenalidomide, the recom-
mended treatment option is pomalidomide [20].

So far, two studies MM-003 and MM-010 found that 
pomalidomide plus low-dose dexamethasone significantly 
improved PFS, OS, and ORR vs. high-dose dexamethasone 
alone in RRMM patients [5, 7]. At present, great emphasis 
is placed on real-world evidence data, because clinical trials 
data do not always reflect real-world clinical practice and 

Table 1. Characteristics at pomalidomide treatment initiation and prior 
treatment history in 164 MM patients.

Variable
Age (years)

median 67 (range: 37-84)
ECOG performance status

0–1 129 (78.7%)
2 28 (17.0%)
3–4 7 (4.3%)

Number of prior lines
median 4 (range: 1-9)
1 2 (1.2%)
2 21 (12.8%)
3 49 (29.9%)
4 44(26.8%)
>5 48 (29.3%)

Prior ASCT
yes 106 (64.6%)

Prior PI
Bortezomib 159 (97.0%)
Carfilzomib 19 (11.6%)
Ixazomib 6 (3.7%)

Prior IMiD
Lenalidomide 158 (96.3%)
Thalidomide 106 (64.6%)
Pomalidomide 2 (2.4%)

Refractory* to prior
Bortezomib 79 (48.2%)
Lenalidomide 94 (57.3%)
Bortezomib+Lenalidomide 39 (23.8%)

Abbreviations: N-number of total cases; n-number of valid cases; ASCT-
autologous stem cell transplantation; PI-proteasome inhibitor; IMiD-
immunomodulatory drugs. Notes: unless otherwise noted, data presented 
in absolute and relative (to valid cases) frequency; *refractority was based 
on the most recent prior medication

Table 2. Most frequent (> 10%) adverse events (AEs).

Variable Overall
(N=164)

AEs, n (%)* Any Grade Grade 3/4
Hematological AEs
Anemia 106 (64.6) 31 (18.9)
Neutropenia 102 (62.2) 49 (29.9)
Thrombocytopenia 87 (53.0) 30 (18.3)
Non-hematological AEs
Fatigue 85 (51.8) 12 (7.3)
Infection 80 (48.8) 24 (14.6)
Nausea/Vomiting 21 (12.8) 1 (0.6)
AEs of special interest
Peripheral sensory neuropathy before treatment 43 (26.2) 1 (0.6)
Peripheral sensory neuropathy after treatment 43 (26.2) 3 (1.8)

Abbreviations: N-number of total cases; n-number of valid cases; AE- 
adverse event. Notes: *AE severity was graded according to the National 
Cancer Institute Common Terminology Criteria for Adverse Events v 4.03
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ORR rate varied from 32.3% to 52.9%; the median PFS varied 
from 5.2 to 11.8 months [21–25].

We describe a real-world experience in our registry-based 
cohort of 164 patients receiving pomalidomide for RRMM 
in the Czech Republic. Our study confirmed pomalidomide 
and dexamethasone is an effective regimen that confers 

outcomes. Particularly when dealing with a cohort of patients 
with such advanced stage of the disease, many of whom have 
significant co-morbidities, makes delivery of recommended 
treatment challenging. Several myeloma groups published 
real-world evidence data to describe the outcomes as well 
as the tolerability of pomalidomide in RRMM patients. The 

Figure 3. Progression-free survival (PFS) by maximal treatment response. Figure 4. Overall survival (OS) by maximal treatment response.

Figure 1. Progression-free survival (PFS) by the overall response (ORR). Figure 2. Overall survival (OS) by the overall response (ORR).
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disease stabilization or regression in 67.1% of pretreated 
Czech patients with RRMM, including disease refractory to 
lenalidomide, bortezomib, or both.  The characteristics of 
the patients and treatment (including age, number of prior 
therapies, number of pomalidomide cycles, and treatment 
duration) are broadly similar to those in published clinical 
trials [5, 7]. However, it is important to emphasize that this 
is an unbiased group of patients with a number of different 
comorbidities.

Despite real-world data, our results were surprisingly 
favorable compared to study results. Survival outcomes were 
analyzed for the entire cohort of 164 patients in our study. 
Disease response was 51.9% compared to 31.4% in MM-003 
and 32.6% in MM-010.

In our cohort, the median PFS was 8.8 months, OS was 
14.2 months. In MM-003 and MM-010 trials [5, 7] PFS was 
4.0 and 4.6 months, respectively, with OS of 13.1 and 11.9 
months, respectively. With the aim to find an explanation 
for the better treatment responses achieved in our condi-
tions, we focused on the patient’s refractory to previous 
treatment. In MM-003 and MM-010, patient cohorts were 
heavily pre-treated compared to our cohort: 75% vs. 72.9% 
vs. 25% were refractory to both an IMiD and bortezomib, 
respectively. Further, the studies had different inclusion 
criteria, including lenalidomide pretreatment. Until 2016, in 
the Czech Republic, lenalidomide was available for the treat-
ment of RRMM but only to a maximum dose of 4200 mg, 
not until progression. The correction took place in December 
2016, when the treatment of RRMM by lenalidomide became 
available until progression or unacceptable toxicity [18]. It 
could be a partial explanation for better treatment responses 
in our analysis. The important factor of survival benefit in 
our cohort was the depth of response. Achievement of ORR, 
especially VGPR or better, was associated with a PFS and OS 
benefit (Figures 3, 4).

The adverse events reported in our study were consis-
tent with established toxicity profiles for pomalidomide [5, 
6]. The most common grade 3/4 hematological AEs were 
neutropenia (29.9%), anemia (18.9%), and thrombocyto-
penia (18.3%). The most common grade 3/4 non‐hemato-
logical AEs were infections (14.6%) and fatigue (7.3%). The 
results of our analysis support previous clinical trials [5, 6]. 
The incidence of deep-vein thrombosis which is generally 
increased when lenalidomide or thalidomide are combined 
with dexamethasone [26] was low (1.2%), with relatively 
standard thromboprophylaxis consisting mainly of oral 
aspirin (100 mg/day) or subcutaneous low molecular weight 
heparin (100 IU/kg/day). Importantly, only 1.8% of the 
patients developed grade 3–4 peripheral neuropathy, and 
other nonhematologic AEs were generally mild to moderate, 
overall, under 10%.

In summary, we report real-world experience data of 
patients receiving pomalidomide and dexamethasone for 
relapsed/refractory myeloma, with outcomes (response, 
survival, tolerability). Our results confirmed the effectiveness 

of pomalidomide and dexamethasone in a real-world setting. 
Despite being an unbiased cohort of patients, the therapy 
achieved reasonable outcomes comparable to the data from 
clinical trials. The response rate in severely pretreated RRMM 
patients (including 23.8% of double refractory patients) 
was approximately 52%; the clinical benefit rate was 67.1% 
Patients who achieved therapeutic responses, the response 
results began to be clinically significant, especially in patients 
with VGPR and better.

Based on the already mentioned real-world evidence 
results, we can conclude that pomalidomide and dexametha-
sone is an effective and safe treatment option for pretreated 
RRMM patients.

Our results confirmed the effectiveness of pomalidomide 
and dexamethasone in a real-world setting. Despite being 
an unbiased cohort of patients, the therapy achieved reason-
able outcomes comparable to the data from clinical trials. 
The response rate in severely pre-treated RRMM patients 
(including 23.8% of double refractory patients) was approx-
imately 52%; the clinical benefit rate was 67.1% Patients 
who achieved therapeutic responses, the response results 
began to be clinically significant, especially in patients with 
VGPR and better. Based on the already mentioned results, 
we can conclude that pomalidomide and dexamethasone 
have modest efficacy and good safety profile. This doublet 
could be a suitable treatment option for pretreated RRMM 
patients.
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