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INTRODUCTION

	 Multiple myeloma (MM) is a hematological malignancy 
characterized by the clonal growth of malignant plasma 
cells.1 The prevalence and incidence rate of MM in China 
were about 6.88/100,000 and 1.60/100,000, respectively. 
Its prevalence in females (5.79) was lower than that in 
males (7.89), and the average age of onset was 57.9 years.2 
At present, treatment of MM has achieved significant 
progress, and the overall survival (OS) of patients 
has been extended than before. However, MM is still 
incurable, and some patients may progress to recurrent 
refractory multiple myeloma (RRMM). Available 
therapeutic options are limited for the treatment of 
patients with RRMM, posing significant challenges for 
research on therapeutic drugs and regimens.3

	 The use of conventional cytotoxic drugs and targeted 
drugs produces unsatisfactory outcome for the treatment 
of RRMM, and polytherapy may be a better choice. With 
the research development, and clinical exploration of novel 
therapeutic agents against MM, as well as the emergence 
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of targeted drug products, combined therapy offers a 
new strategy for the treatment of RRMM. Pomalidomide 
(POM) is a third-generation immunomodulatory agent 
with stronger anti-myeloma activity compared to 
lenalidomide (LEN). It has been reported that compared 
with bortezomib + dexamethasone, POM + bortezomib + 
dexamethasone was more effective and safer in treating 
RRMM patients, with a longer progression-free survival 
(PFS).4

	 Moreover, for MM patients with renal insufficiency, 
POM + dexamethasone could significantly improve the 
therapeutic effect and overall response rate; and POM 
+ bortezomib + dexamethasone could also significantly 
improve the median PFS in these patients. In addition, 
compared with bortezomib + dexamethasone, the 
addition of POM showed a more significant effect in the 
treatment of RRMM.5 Nevertheless, there is so far few 
studies on the therapeutic effect and safety of POM since 
it has only recently entered the Chinese market. This 
study aimed to observe the clinical efficacy and safety of 
the pomalidomide containing regimen in the treatment 
of first-time relapsed refractory multiple myeloma, and 
to analyze the factors affecting prognosis.

METHODS

	 This was a retrospective study. Thirty-eight patients 
admitted to Beijing Shunyi Hospital from January 2020 
to June 2023 were recruited as subjects and divided into 
two group by treatment method: the observation group 
(POM-based treatment) and the control group (POM-free 
treatment), with 20 cases in the observation group and 18 
cases in the control group. All patients included in this 
study had received 1-3 type (s) of treatment in the past, 
with the first progression during treatment or ineffective 
response to the last treatment. 
Ethical Approval: This study was approved by the 
Institutional Ethics Committee of Beijing Shunyi Hospital 
(No.: AF/SQ-02/04.0; Date: April 15, 2023), and all 
patients and their families were informed and consented 
to participate in this study.
Inclusion criteria:
•	 Patients who met the diagnostic criteria of the 

Guidelines for the diagnosis and management of MM 
in China (2022 revision).6

•	 Patients over 18 years old with an expected survival 
time of ≥3 months.

•	 Patients who had received 1-3 type (s) of treatment in 
the past, with the first progression during treatment 
or ineffective response to the last treatment (i.e., 
disease progression during the applied treatment or 
within 60 days after completing the treatment). 

•	 Patients who had not undergone allogeneic 
hematopoietic stem cell transplantation. 

Exclusion criteria: 
•	 Patients diagnosed with non-secretory MM.
•	 Patients who experienced severe cardiovascular 

disease within the past six months.
•	 Patients with severe infectious diseases or 

communicable disease.

•	 Patients with deep vein thrombosis or pulmonary 
embolism within the past year.

•	 Patients with malignant tumors of other types.
•	 Patients with mental and neurological disorders 

who cannot cooperate with treatment. 
•	 Patients who required long-term use of 

immunosuppressive agents or steroids.
	 To be specific, the therapeutic regimen in the control 
group was described as follows: bortezomib (1.3 mg/
m2/d) through subcutaneous injection on days 1, 8, 15 
and 22; and dexamethasone (20 mg/d; or reduced dosage 
to 10 mg/d for subjects aged >75-year-old) through oral 
administration or intravenous injection on the day and 
second day after the application of bortezomib. Every 
21 days was a treatment cycle. On the basis of the 
therapeutic regimen in the control group, patients in the 
observation group were given 4 mg/d of POM orally 
(day 1-21). In case of a risk of thromboembolism during 
treatment, low-molecular-weight heparin or aspirin 
should be used for prevention as required.
Outcome measures:  We collected patient information 
through the hospital medical record management 
system, including Eastern Cooperative Oncology 
Group (ECOG) score, age, gender, Durie-Salmon 
staging (DS), International Staging System (ISS) staging, 
immune type, serum protein electrophoresis, serum 
and urine immunofixation electrophoresis, routine 
blood test, creatinine, lactate dehydrogenase (LDH), β2 
microglobulin, albumin, blood calcium, bone marrow 
cytology, peripheral blood smear at relapse, etc. Through 
telephone, outpatient, or inpatient follow-up, this study 
recorded the time of progressive disease (PD), death, 
and adverse reactions of patients during the treatment 
process, and analyzed the PFS and OS. The clinical effect 
was evaluated according to the criteria proposed by the 
International Cancer Control (UICC) and the World 
Health Organization (WHO). 
The effect was classified into four categories: Complete 
response (CR): complete disappearance of all tumor 
lesions for at least one month; Partial response (PR): 
shrinkage of the tumor lesion by >50%, no PD for at 
least one month, and no new lesion in the process; Stable 
disease (SD): shrinkage of the lesion by <50% or lesion 
increase by <25% for no less than one month; PD: tumor 
lesion increased by >25%, or new lesion (s). Overall 
response rate = (cases of CR+PR)/total cases×100%. In 
addition, the safety of treatment was assessed using the 
National Cancer Institute Common Toxicity Criteria 3.0 
(NCICTC3.0).
Statistical analysis: All data in this study were 
statistically analyzed using SPSS20.0 software. 
Measurement data were expressed as (
) and enumeration data was expressed as n (%). 
Corresponding inter-group comparison adopted c² test 
and independent sample t-test, respectively. Kaplan-
Meier curve was constructed to estimate the OS and 
PFS. Log-rank test was used for univariate analysis of 
prognostic factors. Influential factors with statistical 
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Table-I: Comparison of general data between the two groups.

Items Observation group (n=20) Control group (n=18) t/χ² value P value

Age 69.25±4.98 69.50±5.90 0. 142 0.888

Gender

Male 11 (55.00%) 10 (55.56%) 0.001 0.973

Female 9 (45.00%) 8 (44.44%)

Renal function

Normal 12 (60.00%) 9 (50.00%) 0.383 0.536

Insufficiency 8 (40.00%) 9 (50.00%)

Lactic dehydrogenase

>240U/L 7 (35.00%) 6 (33.33%) 0. 012 0.914

≤240U/L 13 (65.00%) 12 (66.67%)

β2 microglobulin

≥5.5mg/L 10 (50.00%) 5 (27.78%) 1.958 0.162

<5.5mg/L 10 (50.00%) 13 (72.22%)

Albumin

>35g/L 13 (65.00%) 16 (88.89%) 2.991 0.084

≤35g/L 7 (35.00%) 2 (11.11%)

Serum calcium

>2.65mmol/L 3 (15.00%) 5 (27.78%) 0.931 0.335

≤2.65mmol/L 17 (75.00%) 13 (72.22%)

Extramedullary lesion

With 4 (20.00%) 5 (27.78%) 0.317 0.573

Without 16 (80.00%) 13 (72.22%)

ISS staging

Stage Ⅰ-Ⅱ 8 (40.00%) 8 (44.44%) 0.077 0.782

Stage Ⅲ 12 (60.00%) 10 (55.56%)

MM classification 0.372 0.985

IgG 10 (50.00%) 8 (44.44%)

IgA 3 (15.00%) 4 (22.22%)

IgD 1 (5.00%) 1 (5.56%)

IgM 1 (5.00%) 1 (5.56%)

Light-chain type 5 (25.00%) 4 (22.22%)

Risk stratification 0.001 0.973

High-risk 9 (45.00%) 8 (44.44%)

Standard risk 11 (55.00%) 10 (55.56%)
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differences were incorporated in Cox regression model 
for multivariate analysis. P<0.05 indicates a statistically 
significant difference.

RESULTS

	 No significant difference was observed in the 
comparison of general data between the two groups of 
patients at relapse (Table-I). The follow-up deadline 
was December 31, 2023, there were 16 cases of PD in the 
observation group, and all cases in the control group.
	 The overall response rate of the observation group was 
significantly higher than that of the control group (85.00% 
vs. 55.56%; (c²=3.993, P=0.046) (Table-II). The censoring 
rate of the observation group was 15.00%, and data in this 
group was used for PFS analysis. While 2 of 20 patients 
in the observation group died, and 2 of 18 patients in the 
control group died. The censoring rate of the observation 
group and the control group was 90.00% and 88.89%, 
respectively, both of which were above 70%. The median 
OS had not been reached in either group, which might 
result in a low accuracy of using the COX model for OS 
analysis. Hence, OS analysis was not conducted in this 
study. The median PFS of the observation group was 
9.118 months (8.575-9.660), which was higher than 4.750 
months (4.415-5.085) of the control group (P<0.01; Fig.1), 
showing obviously prolonged PFS in the former group.
	 Log-rank test was further performed on gender, 
staging, therapeutic regimen-based grouping, risk 
stratification, LDH, MM classification and other factors 
of the included 38 patients. The factors affecting PFS 
included regimen-based grouping (P=0.005), risk 
stratification (P=0.005), LDH>240 U/L (P=0.014), 
and the presence of extramedullary plasmacytoma or 
not (P=0.010) (Table-III). Covariates with statistically 
significant differences (P<0.05) in Log-rank test were 
included for Cox analysis. Data in Table-IV shows that 
the use of POM was a protective factor for PFS, while 
extramedullary plasmacytoma, risk stratification, and 
LDH>240U/L were independent risk factors (Table-IV).
	 In the observation group, grade 3-4 adverse reactions 
were hematological events and respiratory infections 
predominantly. In the control group, grade 3-4 adverse 
reactions were dominated by hematological events in 
this group. Statistical analysis revealed no significant 
difference in grade 3-4 adverse reactions between groups 
(Table-V). Besides, adverse reaction of thrombosis did 
not cause the death of any patient in both groups.

DISCUSSION

	 The results of this study showed that compared 
with the bortezomib and dexamethasone regimen, 
the combination of pomalidomide and bortezomib 
and dexamethasone regimen significantly improved 
progression free survival and overall response rate in 
patients with first-time recurrent multiple myeloma. 
In this study, the median PFS of the pomalidomide 
treatment group was 9.118 months, significantly higher 
than the control group’s 4.750 months, and the efficacy 
was significant (P<0.01).
	 The results were consistent with multiple research 
findings,7,8 and Cox regression analysis showed that 
taking pomalidomide was a protective factor for 
RRMM.9 MM is a common hematological malignancy 
that cannot be completely cured. Although actively 
treated, it is prone to eventually progress to RRMM.10,11 
Multi drug combination strategy is a better choice for 
RRMM patients.12 Pomalidomide is a third-generation 
immunomodulatory agent with stronger anti MM 
activity and safety.13 Research has shown that MM 
patients with extramedullary plasmacytoma have a 

Fig.1: Comparison of PFS curves
between the two groups.
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Table-II: Comparison of clinical effect between the two groups.

Groups CR PR SD PD Overall response rate (%)

Observation group (n=20) 8 9 2 1 17 (85.00)

Control group (n=18) 4 6 4 4 10 (55.56)

c² value 3.993

P value 0.046
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significantly increased risk of progression compared 
to those without extramedullary lesions,14 indicating 
that most MM patients have a poor prognosis when 
extramedullary lesions occur.
	 The research results show that extramedullary 
plasmacytoma, genetic risk stratification, and LDH 
elevation>240 U/L are independent risk factors for 
PFS, consistent with previous studies.15-20 No effect 
of age, hemoglobin level, platelet level, ECOG score, 
etc. on prognosis was observed. There is currently 
no specific treatment plan for extramedullary lesions 
in clinical practice, and there is limited research on 
this topic. More clinical trials are needed to validate 
the clinical efficacy of new drugs for extramedullary 
lesions. The research results show that pomalidomide 
has activity in adverse genetic risk. These observations 
provide a theoretical basis for further research on the 
use of pomalidomide in the treatment of high-risk 
genetic patients.
	 However, there are few related studies and more 
clinical trials are needed to verify its impact on 
prognosis. Research has shown that age, lactate 
dehydrogenase levels, hemoglobin and platelet levels, 
ECOG status, and survival outcomes of MM patients 
are significantly correlated. MM patients under 65 
years old, with normal lactate dehydrogenase levels, 
hemoglobin ≥10 g/dL and platelets ≥75×109/L, ECOG0-
2 status levels, and no extramedullary plasma cell 
tumor growth have a relatively longer survival period. 
This may be related to the small sample size and the 

short follow-up period of this study, which failed to 
analyze the relationship between OS and influencing 
factors. A longer follow-up period is needed to obtain 
more comprehensive results.
	 The results of this study also showed that multiple 
complications occurred during the treatment of RRMM 
patients with pomalidomide related regimens, mainly 
hematological and respiratory infections. There was no 
patient discontinuation or death during the treatment 
process, indicating that RRMM patients have good 
tolerance to pomalidomide.

Limitations: This is a retrospective single center study 
with a small sample size, and the results obtained are 
limited. It requires the participation of multiple centers 
and the expansion of the sample size to obtain more 
comprehensive results. Pomalidomide has a short time 
on the market in China, and there are few studies on 
its efficacy and safety. More clinical trials are needed to 
verify its clinical efficacy and safety, and to analyze the 
factors that affect patient survival prognosis.

CONCLUSIONS

	 This study explored the survival status and 
prognostic factors of patients with primary recurrent 
multiple myeloma treated with a combination of 
pomalidomide, bortezomib, and dexamethasone 
regimen, and innovatively evaluated the effectiveness 
of this regimen, which has certain clinical practice 
guidance. Compared with bortezomib and 

Table-V: Comparison of grade ≥3 adverse reactions between the two groups.

Observation group (n=20) Control group (n=18) P value

Hematological adverse reactions

 Granulocytopenia 7 (35.00%) 2 (11.11%) 0.084

 Thrombocytopenia 3 (15.00%) 1 (5.56%) 0.344

 Anemia 2 (10.00%) 1 (5.56%) 0.612

Non-hematological adverse reactions

 Respiratory tract infection 5 (25.00%) 3 (16.67%) 0.529

 Gastrointestinal reaction 0 1 (5.56%) 0.285

 Thrombosis 2 (10.00%) 0 0.168

Table-IV: Cox regression analysis of influential factors of PFS.

Covariates β SE Wald P HR 95%CI

Regimen-based grouping -2.834 1.188 5.693 0.017 0.059 0.006-0.603

Extramedullary lesion or not 2.050 0.898 5.212 0.022 7.772 1.337-45.187

Risk stratification 2.399 0.947 6.420 0.011 11.008 1.722-70.383

LDH >240U/L or not 2.007 0.906 4.907 0.027 7.443 1.260-43.957
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dexamethasone, the combination of pomalidomide 
and bortezomib and dexamethasone regimen can 
significantly improve progression free survival and 
overall response rate in patients with primary recurrent 
multiple myeloma. Among them, scheme grouping, 
risk stratification, LDH>240U/L, and the presence or 
absence of extramedullary plasma cell carcinoma are 
factors that affect PFS. Multiple myeloma is difficult to 
cure, and recurrence after treatment can affect patients’ 
survival time and increase their economic burden. 
Pomalidomide provides a new treatment option for 
patients with recurrent multiple myeloma.

Declaration of conflict interest: None.

Funding: None.

REFERENCES
1.	 Forsyth C, Lai S, Jagger J. Cutaneous multiple myeloma.  Br J 

Haematol. 2020;190(2):134. doi: 10.1111/bjh.16646
2.	 Sunami K, Matsue K, Suzuki K, Takezako N, Shinagawa A, 

Sakurai S, et al. Pomalidomide-bortezomib-dexamethasone 
in relapsed or refractory multiple myeloma: Japanese subset 
analysis of OPTIMISMM. Cancer Sci. 2020;111(6):2116-2122. doi: 
10.1111/cas.14415

3.	 Cowan AJ, Green DJ, Kwok M, Lee S, Coffey DG, Holmberg 
LA,  et al. Diagnosis and Management of Multiple Myeloma: A 
Review. JAMA. 2022;327(5):464-477. doi: 10.1001/jama.2022.0003

4.	 Goede V. Multiples Myelom bei Alteren: Praxiswissen fur Geriater 
und Allgemeinmediziner. Z Gerontol Geriatr. 2020;53(3):263-272. 
doi: 10.1007/s00391-020-01701-w

5.	 Fu WJ, Wang YF, Zhao HG, Niu T, Fang BJ, Liao AJ, et al. Efficacy 
and safety of pomalidomide and low-dose dexamethasone in 
Chinese patients with relapsed or refractory multiple myeloma: 
a multicenter, prospective, single-arm, phase 2 trial. BMC Cancer. 
2022;22(1):722. doi: 10.1186/s12885-022-09802-y

6.	 Chinese Hematology Association; Chinese Society of 
Hematology. [Guidelines for the diagnosis and management 
of multiple myeloma in China (2022 revision)]. Zhonghua 
Nei Ke Za Zhi. 2022;61(5):480-487. Chinese. doi: 10.3760/
cma.j.cn112138-20220309-00165

7.	 Li CC, Zhang WY, Zhang RJ.  Early Efficacy Observation of 
Pomalidomide-based Regimen in the Treatment of High-
risk Multiple Myeloma. Zhongguo Shi Yan Xue Ye Xue Za 
Zhi. 2023;31(5):1432-1436. doi: 10.19746/j.cnki.issn.1009-
2137.2023.05.028

8.	 Richardson PG, Oriol A, Beksac M, Liberati AM, Galli M, Schjesvold 
F, et al. Pomalidomide, bortezomib, and dexamethasone for 
patients with relapsed or refractory multiple myeloma previously 
treated with lenalidomide (OPTIMISMM): a randomised, open-
label, phase 3 trial. Lancet Oncol. 2019;20(6):781-794. doi: 10.1016/
S1470-2045(19)30152-4

9.	 Shaikh SP, Irfan SM, Sheikh SS. Disease staging according to 
international scoring system in newly diagnosed patients with 
multiple myeloma. Pak J Med Sci. 2019;35(1):90-94. doi: 10.12669/
pjms.35.1.173

10.	 Li Y, Ji J, Lu H, Li J, Qu X. Pomalidomide-based therapy for 
extramedullary multiple myeloma. Hematology. 2022;27(1):88-94. 
doi: 10.1080/16078454.2021.2019364

11.	 Creeper K, Augustson B, Kusel K, Fulham MJ, Ho J, Quach H, et 
al. Imaging of patients with multiple myeloma and associated 
plasma cell disorders: consensus practice statement by the 
Medical Scientific Advisory Group to Myeloma Australia. Intern 
Med J. 2021;51(10):1707-1712. doi: 10.1111/imj.15457

12.	 Garderet L, Kuhnowski F, Berge B, Roussel M, Devlamynck L, 
Petillon MO, et al. Pomalidomide and dexamethasone until 
progression after first salvage therapy in multiple myeloma. Br J 
Haematol. 2023;201(6):1103-1115. doi: 10.1111/bjh.18772

13.	 Attal M, Richardson PG, Rajkumar SV, San-Miguel J, Beksac 
M, Spicka I, et al. Isatuximab plus pomalidomide and low-
dose dexamethasone versus pomalidomide and low-dose 
dexamethasone in patients with relapsed and refractory multiple 
myeloma (ICARIA-MM): a randomised, multicentre, open-label, 
phase 3 study.  Lancet. 2019;394(10214):2096-2107. doi: 10.1016/
S0140-6736(19)32556-5

14.	 Bahlis NJ, Siegel DS, Schiller GJ, Samaras C, Sebag M, Berdeja J, et al. 
Pomalidomide, dexamethasone, and daratumumab immediately 
after lenalidomide-based treatment in patients with multiple 
myeloma: updated efficacy, safety, and health-related quality 
of life results from the phase 2 MM-014 trial.  Leuk Lymphoma. 
2022;63(6):1407-1417. doi: 10.1080/10428194.2022.2030477

15.	 Dimopoulos MA, Terpos E, Boccadoro M, Delimpasi S, Beksac 
M, Katodritou E, et al. Daratumumab plus pomalidomide and 
dexamethasone versus pomalidomide and dexamethasone alone 
in previously treated multiple myeloma (APOLLO): an open-
label, randomised, phase 3 trial. Lancet Oncol. 2021;22(6):801-812. 
doi: 10.1016/S1470-2045(21)00128-5

16.	 Jiménez-Segura R, Granell M, Gironella M, Abella E, García-
Guiñón A, Oriol A, et al. Pomalidomide-dexamethasone for 
treatment of soft-tissue plasmacytomas in patients with relapsed 
/ refractory multiple myeloma. Eur J Haematol. 2019;102(5):389-
394. doi: 10.1111/ejh.13217

17.	 Vo JN, Wu YM, Mishler J, Hall S, Mannan R, Wang L, et al. The 
genetic heterogeneity and drug resistance mechanisms of relapsed 
refractory multiple myeloma. Nat Commun. 2022;13(1):3750. doi: 
10.1038/s41467-022-31430-0

18.	 Dimopoulos M, Weisel K, Moreau P, Anderson LD Jr, White 
D, San-Miguel J, et al. Pomalidomide, bortezomib, and 
dexamethasone for multiple myeloma previously treated with 
lenalidomide (OPTIMISMM): outcomes by prior treatment at first 
relapse. Leukemia. 2021;35(6):1722-1731. doi: 10.1038/s41375-020-
01021-3

19.	 Baertsch MA, Hundemer M, Hillengass J, Goldschmidt H, Raab 
MS. Therapeutic monoclonal antibodies in combination with 
pomalidomide can overcome refractoriness to both agents in 
multiple myeloma: A case-based approach.  Hematol Oncol. 
2018;36(1):258-261. doi: 10.1002/hon.2473

20.	 Richardson PG, Schjesvold F, Weisel K, Moreau P, Anderson LD Jr, 
White D, et al. Pomalidomide, bortezomib, and dexamethasone at 
first relapse in lenalidomide-pretreated myeloma: A subanalysis 
of OPTIMISMM by clinical characteristics.  Eur J Haematol. 
2022;108(1):73-83. doi: 10.1111/ejh.13706

Authors’ Contributions:

QF: Carried out the studies, participated in collecting 
data, drafted the manuscript, are responsible and 
accountable for the accuracy or integrity of the work. 
QM and YW: Literature search, Performed the 
statistical analysis and participated in its design. 
All authors read and approved the final manuscript.

Pak J Med Sci     June  2025    Vol. 41   No. 6      www.pjms.org.pk     1720


	OLE_LINK33
	OLE_LINK34
	OLE_LINK29
	OLE_LINK30
	OLE_LINK37
	OLE_LINK32
	OLE_LINK31
	OLE_LINK36
	OLE_LINK1
	OLE_LINK3
	_Hlk195044634
	_Hlk193656796
	_Hlk195693206
	OLE_LINK7
	OLE_LINK3
	OLE_LINK6
	OLE_LINK5
	OLE_LINK4
	OLE_LINK1
	_Hlk185373287
	_Hlk187662547
	_Hlk188605044
	_Hlk197939277
	_Hlk197890894
	_Hlk197192585
	_Hlk197193606
	_Hlk168069732
	_ENREF_1
	OLE_LINK10
	OLE_LINK3
	OLE_LINK11
	OLE_LINK17
	OLE_LINK9
	OLE_LINK5
	OLE_LINK7
	OLE_LINK1
	OLE_LINK2
	OLE_LINK8
	OLE_LINK4
	_Hlk190906033
	_Hlk168373130
	_Hlk193977315

