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Introduction: The systemic inflam-
mation index (SII) might serve as an 
indicator of the equilibrium between 
the  inflammatory and immune re-
sponses. The aim of the study was to 
determine the clinical value and prog-
nostic significance of SII in the cohort 
of multiple myeloma (MM) patients 
treated with a regimen of pomalido-
mide and dexamethasone (Pd).
Material and methods: This retro-
spective, real-life study included pa-
tients who received a Pd regimen in 
our centre between November 2018 
and July 2022. The systemic inflam-
mation index was calculated from pe-
ripheral blood counts of platelets, neu-
trophils, and lymphocytes collected 
shortly before commencement of 
Pd treatment using the  equation:  
SII = N × P/L, where N, P, and L are 
the respective counts per litre of pe-
ripheral blood for neutrophils, plate-
lets, and lymphocytes.
Results: The study group consisted 
of 54 patients. Most patients received 
Pd as the  third (38.9%) or fourth 
(37.0%) line of treatment. The medi-
an number of completed treatment 
cycles was 5 (IQR: 1–12). The median 
progression-free survival (PFS) was 
6.8 months and overall survival (OS) 
14.8 months. High SII (> 374) was an 
independent prognostic factor for PFS 
(HR = 3.0, 95% CI: 1.4–6.3, p < 0.01) 
and OS (HR = 2.2, 95% CI: 1.0–4.6,  
p = 0.04). In the low SII group, the re-
spective median PFS and OS values 
were 9.6 and 21.7 months, compared 
to 2.6 (p = 0.018) and 5.5 months  
(p = 0.035) in the high SII group. 
Conclusions: The systemic inflamma-
tion index has prognostic significance 
in MM patients treated with Pd. A high 
SII predicts a poorer outcome in pre-
treated MM patients undergoing Pd 
treatment evaluation. As such, it may 
well be a key factor for guiding subse-
quent treatment decisions.

Key words: multiple myeloma, poma-
lidomide, SII, systemic inflammatory 
index.
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Introduction

Multiple myeloma (MM) is a blood malignancy characterized by the ac-
cumulation of  monoclonal plasma cells in the  bone marrow and, rarely, 
tumours in other tissues. The most common symptoms of MM are known 
as CRAB: hypercalcaemia, renal insufficiency, anaemia, and osteolytic 
bone lesions. According to Global Cancer Statistics 2020 (GLOBCAN2020),  
MM was the second most prevalent blood cancer worldwide in 2020, with an 
estimated morbidity of 176,404 and mortality of 117,077 people [1]. Multiple 
myeloma remains incurable despite the recent development of novel med-
ications such as proteasome inhibitors, immunomodulatory drugs (IMiDs), 
monoclonal antibodies, and more sophisticated immunotherapies [2, 3]. 
Current MM treatment consists of induction therapy, with or without autolo-
gous stem cell transplantation (ASCT), for younger patients, with additional 
lines of therapy for progressive and/or refractory illness [4]. 

Pomalidomide is an orally administered IMiD, a structural analogue of tha-
lidomide and lenalidomide, which exhibits enhanced efficacy and reduced 
toxicity [5]. The combination of pomalidomide and low-dose dexamethasone 
was found to demonstrate significantly longer survival and a greater number 
of clinical responses than DEX alone in a pivotal phase III (MM-003) trial.  
It was hence approved in 2013 by both the U.S. Food and Drug Administra-
tion and the European Medicines Agency for the treatment of patients with 
relapsed and refractory MM, who have received at least 2 prior treatment 
regimens, including both lenalidomide and bortezomib [6, 7]. 

Pomalidomide exhibits antimyeloma properties and exerts both tumouri-
cidal and immune-stimulating effects. It is believed to bind to cereblon, a con-
stituent of the E3-ubiquitin ligase complex, which is the principal molecular 
target of  all IMiDs. Binding results in the  ubiquitination and subsequent 
proteasomal degradation of the transcription factors Ikaros and Aiolos, both 
of which play crucial roles in the development of B and T-cells [8, 9]. Numer-
ous immunomodulatory mechanisms have been identified, one of which is 
the downregulation of proinflammatory cytokines such as tumour necrosis 
factor α, interleukin 12 (IL-12), and IL-6 [10, 11]. Additionally, natural killer 
cell cytotoxicity can be augmented directly and by stimulation of T-cells via 
heightened levels of IL-2 and interferon-γ [12, 13]. In addition, the suppression 
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of angiogenesis by reducing the levels of vascular endothe-
lial growth factor, inhibiting the cell cycle, and stimulating 
apoptosis is also observed. The treatment has been validat-
ed through clinical trials conducted on patients who were 
unresponsive to lenalidomide [14].

Effective personalized cancer therapy requires the iden-
tification of  biomarkers that can predict treatment re-
sponse. This is particularly pertinent for MM patients, 
whose treatment options are expanding rapidly. The  in-
flammatory response is a significant element in the onset 
and progression of several malignancies [15]. In the devel-
opment of  MM, cytokines and chemokines facilitate in-
tricate interactions between malignant plasma cells and 
the milieu of  the bone marrow [16]. The past years have 
seen growing interest in the  tumour microenvironment, 
particularly the role of  its constituent inflammatory cells 
and mediators. The  tumour microenvironment compris-
es several key elements, including peripheral leukocytes, 
neutrophils, lymphocytes, platelets, and acute-phase pro-
teins, which contribute to the inflammatory response and 
can be conveniently detected. A novel biomarker proposed 
by Hu et al. [17], viz. the systemic inflammation index (SII), 
measures the immune and inflammatory status of the en-
tire body by multiplying the  neutrophil count (N) by 
the platelet count (P) and dividing it by the lymphocyte (L) 
count. An elevated SSI is associated with higher incidence 
[18] and poorer prognosis in certain solid tumours [19]. In 
addition, even a lowered SSI may indicate a poorer prog-
nosis in certain types of lymphoma, such as primary cen-
tral nervous system lymphoma [20]. 

The aim of  the  study was to assess the clinical value 
of  SII in a  homogeneous cohort of  MM patients treated 
with a pomalidomide and dexamethasone (Pd) regimen.

Material and methods

Study design

This retrospective study included all patients who re-
ceived a Pd regimen according to the Ministry of Health’s 
drug reimbursement program for MM patients (B.54) be-
tween November 2018 and July 2022 at the  Department 
of Hematology, Medical University of Łódź, Poland. 

Patients and methods

The study cohort included 54 patients, and the SII was 
evaluated before the first dose of Pd. Inclusion and exclu-
sion criteria, drug dosing, and monitoring were set accord-
ing to the reimbursement program. The enrolled patients 
fulfilled the following criteria: At least 2 lines of treatment 
had been previously administered (including lenalidomide 
and proteasome inhibitor-containing therapies), disease 
progression had occurred during the last treatment, an ab-
solute neutrophil count of  ≥ 1 × 109/l, and a platelet count 
of  ≥ 50 × 109/l (lower values were acceptable if attribut-
able to disease activity). 

Each recommended treatment cycle lasted 28 days 
and included the  following procedures: Pomalidomide  
4 mg daily on days 1 to 21, and 40 mg dexamethasone orally 
once a day on days 1, 8, 15, and 22 (20 mg in patients above 
75 years old). Adverse events were assessed using the Com-

mon Terminology Criteria for Adverse Events (CTCAE) version 
5.0. [21]. Response to treatment and relapse/progression 
events were classified according to the  International My-
eloma Working Group (IMWG) [22]. The study was conducted 
according to good clinical and laboratory practice and 
the principles of the Declaration of Helsinki. The study was 
approved by the local ethical committee (Ethical Committee 
of the Medical University of Łódź, No. RNN/103/16/KE).

Systemic inflammation index evaluation

The systemic inflammation index was calculated from 
peripheral blood counts of platelets, neutrophils, and lym-
phocytes collected shortly before commencement of  Pd 
treatment using the equation: SII = N × P/L, where N, P and 
L are the counts per litre of peripheral blood for neutro-
phils, platelets, and lymphocytes, respectively. The median 
time from diagnosis of MM progression (during previous 
therapy) to the  pomalidomide-dexamethasone adminis-
tration was 7 days (interquartile range, IQR: 3–21 days). 
None of the patients received granulocyte colony-stimulat-
ing factor (G-CSF) in the month before pomalidomide com-
mencement and complete blood count data collection.

Statistical analysis

The distribution of continuous variables was first deter-
mined using the Shapiro-Wilk test. The mean and standard 
deviation (SD) were reported for normally distributed vari-
ables, while the median and IQR were used for non-nor-
mally distributed variables. The impact of the variables on 
progression-free survival (PFS) and overall survival (OS) 
was assessed using univariate and multivariate Cox’s 
proportional hazards models and log-rank tests. Cut-off 
Finder was used to establish an optimal cut-off for SII [23].  
All statistical analyses were performed using Statistica 
13.1 (TIBCO, Palo Alto, CA, USA), and p-values less than 
0.05 were considered significant.

Results

Study group characteristics

The  demographic, clinical, and laboratory characteris-
tics of the MM patients enrolled in the study are present-
ed in Table 1. The study group comprised 25 men (46.3%) 
and 29 women (53.7%). The median age at diagnosis was  
63.3 years (IQR: 55.4–69.3). According to the Internation-
al Staging System (ISS), 14 (25.9%) patients were classi-
fied as ISS 1, 18 (33.3%) as ISS 2, and 22 (40.7%) as ISS 3. 
Bortezomib, cyclophosphamide, and dexamethasone was 
the  most prevalent first-line treatment regimen in our 
cohort (19; 35.2%), followed by cyclophosphamide, tha-
lidomide, and dexamethasone (14; 25.9%). Most patients  
(28; 51.9%) had undergone ASCT or (27; 50.0%) radiother-
apy before Pd administration. The median age at Pd ad-
ministration was 63.3 years (IQR: 61.7–72.3); 38 (70.4%) 
patients had bone disease, 22 (40.7%) Hb < 10 g/dl,  
4 (7.4%) creatinine > 2 mg/dl, and none had hypercal-
caemia. Pomalidomide and dexamethasone constituted 
the  primary third (21; 38.9%), fourth (20; 37%), fifth  
(12; 22.2%), and sixth treatment lines (1; 1.9%). Cytogenetic 
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data were available for 16 (29.5%) patients; 11 (20.4%) were 
placed in a high-risk group according to IMWG, whereas  
5 (9.26%) were in the standard-risk group.

Adverse events

During the treatment, 11 patients (20.4%) had a grade  
≥ 3 infection, 21 (38.9%) grade ≥ 3 neutropaenia, 13 (24.1%) 
grade ≥ 3 anaemia, 6 (11.1%) grade ≥ 3 thrombocytopae-

nia, and 2 (3.7%) nephrotoxicity. Dose reduction had to 
be applied in 10 patients due to side effects, mainly neu-
tropaenia (n = 5), followed by polyneuropathy (n = 3) and 
anaemia (n = 2). In addition, individual cases of infection  
(n = 1), a tendency to myelosuppression (n = 1), and un-
specific neurologic symptoms (n = 1) were noted. Despite 
dose reduction, one patient with polyneuropathy developed 
neutropaenia, which required a further dose reduction. 

Characteristics Total

Number of patients 54 (100)

Gender

Male 25 (46.3)

Female 29 (53.7)

Age at diagnosis
Median (IQR)

63.28
(55.4–69.3)

Age at pomalidomide administration
Median (IQR)

69.29 
(61.7–72.3)

Completed treatment cycles
Median (IQR)

5 
(1–12)

First-line treatment

CTD 14 (25.9)

VCD 19 (35.2)

Others 17 (31.5)

Missing 4 (7.4)

Pomalidomide administration

Third line 20 (37)

Fourth line 20 (37)

Fifth line 12 (22.2)

Sixth line 1 (1.9)

Adverse effects

Infection 11 (20.4)

Neutropaenia 21 (38.9)

Anaemia 13 (24.1)

Thrombocytopaenia 6 (11.1)

Thrombosis 0 (0)

Nephrotoxicity 2 (3.7)

Cause of early cessation of treatment

Patient’s resignation 1 (1.6)

Haematological toxicity 2 (3.7)

Other non-haematological toxicity 3 (5.6)

Treatment response after the third cycle

CR 1 (1.9)

VGPR 2 (3.7)

PR 10 (18.5)

SD 21 (38.9)

PD 19 (35.2)

Missing 1(1.9)

Characteristics Total

Treatment response after the sixth cycle

CR 1 (1.9)

VGPR 7 (13)

PR 9 (14.8)

SD 15 (27.8)

PD 22 (40.7)

CR/VGPR treatment response after any cycle

Yes 11 (20.4)

No 43 (79.6)

Paraprotein

IgG 36 (66.7)

IgA 10 (18.5)

LCD Lambda 4 (7.4)

LCD Kappa 3 (5.6)

Missing 1 (1.9)

CRAB at diagnosis

Calcium > 2.75 mmol/l 10 (18.5)

Creatinine > 2 mg/dl 6 (11.1)

Hb < 10 g/dl 18 (33.3)

Bone disease 24 (44.4)

CRAB at administration

Calcium > 2.75 mmol/l 0 (0)

Creatinine > 2 mg/dl 4 (7.4)

Hb < 10 g/dl 22 (40.7)

Bone disease 38 (70.4)

Myeloma stage

ISS I 14 (25.9)

ISS II 18 (33.3)

ISS III 22 (40.7)

ASCT 28 (51.9)

Radiotherapy

Yes 27 (50)

No 16 (29.6)

Cytogenetic risk (IMWG)

Standard risk 5 (9.3)

High risk 11 (20.4)

Missing 38 (70.5)

Table 1. The characteristics of the multiple myeloma patients included in the analysis

ASCT – autologous stem cell transplantation, CR – complete response, CTD – cyclophosphamide, thalidomide, dexamethasone, Hb – haemoglobin, IMWG  – Inter-
national Myeloma Working Group,   ISS – International Staging System, LCD – light chain disease,  PD – progressive disease, PR – partial response, SD –  standard 
deviation, VCD – bortezomib, cyclophosphamide, dexamethasone, VGPR –  very good partial response  
Data are shown as frequencies N (%) unless otherwise specified.
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Treatment outcomes

The median number of completed treatment cycles was 
5 (IQR: 1–12). Following the third treatment cycle, one pa-
tient (1.9%) achieved complete response (CR), 2 patients 
(3.7%) achieved very good partial response (VGPR), 10 pa-
tients (18.5%) achieved partial response (PR), 21 patients 
(31.9%) had SD, and 19 patients (35.2%) had progres-
sive disease. After the sixth treatment cycle, one patient 
achieved CR, 7 patients (13%) achieved VGPR, 9 patients 
(14.8%) achieved PR, 15 patients (31.9%) had SD, and  
19 patients (35.2%) had progressive disease. It is note-
worthy that 4 patients (7.14%) did not complete the first 
treatment cycle. The median OS and PFS in the cohort was  
14.8 and 6.8 months, respectively.

 Univariate analysis found that ISS 3 (HR = 2.3, 95% CI: 
1.2–4.6, p = 0.01) and bone disease during Pd admin-
istration (HR = 2.9, 95% CI: 1.1–7.7, p = 0.03) negatively 
affected OS. In addition, Hb < 10 mg/dl at administration  
(HR = 1.9, 95% CI: 1.0–3.6, p = 0.04) was related to short-
er PFS but not to CR/VGPR response (HR = 0.2, 95% CI: 
0.1–0.6, p < 0.01). Only SII (continuous variable) affected 
both OS (HR = 1.0014, 95% CI: 1.00003–1.0027, p < 0.05) 
and PFS (HR = 1.0014, 95% CI: 1.0001–1.0027, p = 0.03) 
negatively. More detailed results are presented in Table 2. 

The variables found to be significant in the univariate 
analysis were included in the multivariate analysis together 
with established prognostic factors. At this step, SII was 
dichotomized to increase the clinical applicability of the re-
sults. The optimal cut-off of SII was established using Cut-
off Finder and defined as the point demonstrating the most 
significant (log-rank test) split for OS [23]. The systemic in-
flammation index cut-off was estimated to be 374 and was 
included in the multivariate analyses. The detailed results 

of multivariate analyses are presented in Table 3. The sys-
temic inflammation index > 374 (HR = 2.2, 95% CI: 1.0–4.6, 
p = 0.04) and bone disease at Pd administration (HR = 3.1, 
95% CI: 1.2–8.0), p = 0.02) were independent predic-
tors for OS, whereas SII > 374 (HR = 3.0, 95% CI: 1.4–6.3,  
p < 0.01), CR or VGPR response after any cycle (HR = 0.2, 
95% CI: 0.1–0.5, p < 0.01), and Hb < 10 mg/dl (HR = 2.3, 
95% CI: 1.1–4.7, p = 0.03) were independent predictors  
for PFS. 

The  cohort was hence split into an SII high group  
(SII > 374) and SII low group (SII < 374) to allow comparison 
of OS and PFS between them. The respective median PFS 
and median OS were 9.6 and 21.7 months in the SII low 
group, and 2.6 (log-rank p = 0.018) and 5.5 months (log-
rank p = 0.035) in the SII high group. The corresponding 
Kaplan-Meier plots are presented in Figure 1.

Discussion

This retrospective study examined the  real-life results 
of  MM patients treated with a  Pd regimen. It also eval-
uated the  prognostic importance of  a  novel inflamma-
tion-related biomarker, SII, in a unique, heavily pretreated 
population. The findings demonstrate that high SII is an 
independent adverse prognostic factor for both PFS and 
OS in MM patients treated with a Pd regimen. 

Only a limited number of publications discuss the real- 
life results of pomalidomide treatment. An Italian working 
group analysed data from 121 patients with MM who re-
ceived pomalidomide and low doses of dexamethasone; 
the Pd regimen was the most common fourth line of treat-
ment. The median PFS and OS were 8.5 and 14 months, 
respectively [24]. Maciocia et al. retrospectively analysed 
the  data of  70 patients treated with pomalidomide at  

Table 2. Univariate Cox hazard analysis for overall survival and progression-free survival

Parameters PFS  OS 

HR  95% CI  p-value  HR  95% CI  p-value 

Lower  Upper  Lower  Upper 

Gender

Female  Reference Reference

Male 0.907 0.507 1.621 0.7412 0.993 0.529 1.866 0.9833

Age at administration 1.00 0.967 1.036 0.9630 1.01 0.981 1.044 0.4412

ISS 3

Yes 1.933 0.941 3.973 0.0728 2.344 1.200 4.576 0.0126

No Reference Reference

Creatinine > 2 mg/dl  
at the administration

0.948 0.335 2.688 0.9206 1.179 0.355 3.913 0.7881

Hb < 10 mg/dl  
at the administration

1.918 1.016 3.621 0.0444 1.771 0.899 3.486 0.0982

Bone disease  
at the administration

1.790 0.833 3.847 0.1359 2.883 1.085 7.665 0.0338

ASCT 1.115 0.539 2.308 0.7691 2.006 0.804 5.001 0.1355

CR/VGPR best response 0.236 0.086 0.645 0.0049 0.427 0.142 1.286 0.1301

Cytogenetic high risk 1.366 0.667 2.798 0.3923 0.960 0.420 2.193 0.9241

SII 1.0014 1.0001 1.0027 0.0298 1.0014 1.00003 1.0027 0.0452

CR – complete response, OS – overall survival, PFS – progression-free survival, SII – systemic inflammation index, VGPR – very good partial response
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5 centres in the  United Kingdom between 2013 and  
2016 [25]; their data indicate that 96.5% of patients were 
refractory to lenalidomide, 72.9% to both lenalidomide 
and bortezomib, and 92.9% to the last line of treatment. 
Treatment consisted of  28-day cycles of  pomalidomide 
(given daily on days 1–21) plus dexamethasone (on days  
1, 8, 15, and 22), with or without a third drug. With a medi-
an follow-up of 13.2 months, median PFS was 5.2 months 
and median OS was 13.7 months. 

Charlinski et al. described 50 patients with relapsed/
refractory myeloma, who were treated with pomalidomide 
in combination with dexamethasone or pomalidomide in 
combination with dexamethasone and bortezomib [26]. 

The  median PFS and OS were 10.0 and 14.0 months, re-
spectively. In addition, a recent report based on real-world 
data from Hungary indicated a  median PFS and OS of  
9.0 and 16.5 months, respectively [27] The  results were 
quite optimistic because the study group was heavily pre-
treated with a median of 4 prior therapy lines. However, 
almost all patients in this cohort received pomalidomide 
in combination with an alkylating agent or a proteasome 
inhibitor. Considering the PFS and OS times and response 
rates achieved in our present cohort, and assuming some 
discrepancies with the groups described above, it appears 
that our treatment efficacy data are similar to those re-
ported in the literature.

Table 3. Multivariate Cox hazard analysis for overall survival and progression-free survival

Parameters HR  95% CI  p-value 

Lower  Upper 

PFS

Hb < 10 mg/dl at administration 2.264 1.079 4.747 0.0305

Cytogenetic high risk 1.049 0.482 2.286 0.9024

ISS 3

Yes 1.299 0.654 2.582 0.4543

No Reference

CR/VGPR best response 0.207  0.078 0.549 0.0015

SII > 374 2.981 1.403 6.332 0.0044

OS

Bone disease at administration 3.086 1.197 7.953 0.0196

Cytogenetic high risk 0.743 0.298 1.852 0.5242

ISS 3

Yes 1.060 0.502 2.237 0.8777

No Reference

SII > 374 2.166 1.031 4.549 0.0411

ASCT – autologous stem cell transplantation, CR – complete response, OS – overall survival, PFS – progression-free survival, SII – systemic inflammation index, 
VGPR – very good partial response

Fig. 1. Kaplan-Meier plots for multiple myeloma patients treated with a pomalidomide-dexamethasone regimen according to the systemic 
inflammation index (SII). Patients were dichotomized at an SII value of 374. That point was selected using Cut-off Finder software. Progres-
sion-free survival (A), overall survival (B)

SSI – systemic inflammation index
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Our present study evaluated the prognostic significance 
of SII, which might serve as a more impartial indicator de-
picting the equilibrium between the host’s inflammatory 
and immune responses. Gaining more profound insight 
into the  roles of  neutrophils, platelets, and lymphocytes 
will aid in comprehending the  intricate relationships be-
tween cancer, immunity, and inflammation. Inflammation 
is known to promote cell proliferation and survival, and 
thus tumour growth [28]. It has been proposed that an ab-
errant immune response, directed at either self-proteins or 
pathogens, heightens the chances of genetic changes and 
consequent transformation into MM [29]. Persistent an-
tigenic stimulation might also induce genomic instability 
in MM by activating cytidine deaminases, a  mechanism 
proposed to elucidate the  transition from smouldering 
MM to MM [30]. In MM, all of the components of SII, viz.  
neutrophils, platelets, and lymphocytes, are frequently af-
fected by various causes, including cooccurring infection, 
infiltration of  the  bone marrow, and myelotoxic effects 
of administered therapies. 

Neutrophils both promote and inhibit the  initiation, 
growth, and metastasis of  cancer, and these contrasting 
functions are associated with the  existence of  distinct 
neutrophil subpopulations [31]. Normal neutrophils pos-
sess antimicrobial and anticancer properties; therefore, 
a  functional transformation or abnormal cell differentia-
tion must occur during carcinogenesis. There is a  theory 
that the  microenvironment associated with malignancy 
may trigger the reprogramming of neutrophils [31]. Numer-
ous studies highlight the prognostic significance of several 
indices based on complete blood count, including neutro-
phil count [32, 33]. Neutrophils in peripheral blood from 
MM patients have been found to demonstrate various 
functional differences, including up-regulation of  CD64 
(inducible Fc gamma RI) and down-regulation of  CD16 
(constitutive Fc gamma RIIIa), reduced phagocytic activity, 
and oxidative burst; taken together, these factors contrib-
ute to increased immune suppression [34]. Thus, neutro-
phils might play a  role in MM by aiding susceptibility to 
infections and contributing to the immunological dysfunc-
tion that drives tumour progression. 

Cancer-infiltrating lymphocytes can inhibit growth and 
metastasis [35]. Thus, decreased lymphocyte count may in-
dicate a weakening of immunological response, which may 
be additionally impaired by the  large amount of reactive 
oxygen species released by neutrophils [36]. Multiple my-
eloma secretes thrombopoietin and IL-6, which may con-
tribute to increased platelet count. Platelets can increase 
cancer progression by inducing angiogenesis, sustaining 
proliferative signals, and decreasing pro-apoptotic signals 
[37]. Epithelial-mesenchymal transition (EMT), a  process 
involved in the metastasis of solid tumours, is known to 
be initiated by platelets; however, EMT is not restricted to 
epithelial tumours and occurs in other types, as well as in 
MM [38]. Thus, an increased count of platelets is poten-
tially associated with a higher risk of metastasis, which is 
believed to be driven by the attachment of  tumour cells 
to platelets through tissue factor and/or L- and P-selectins 
to form microemboli or microthrombi, and their further 
transport to target organs [39].

In addition to its proven prognostic significance in solid 
tumours, several studies indicate that high SII was related 
to shorter PFS and OS in Hodgkin lymphoma and diffuse 
large B-cell lymphoma [40,  41]. In addition, SII demon-
strates a  U-shaped relationship with the  risk of  death, 
where substantial decreases and increases of SII were as-
sociated with poorer OS for primary central nervous sys-
tem lymphoma [20]. Our findings are the first to demon-
strate the prognostic significance of SII in MM patients.  

In our study, we have established the optimal SII cut-off 
at 374. This value is comparable to 330, which was pro-
vided by Hu et al. in the SII pivotal study [17]. In one me-
ta-analysis of 15 studies, including 4577 patients with solid 
tumours, the median cut-off for high SII was 572 (range 
= 300–1600) [42]. In haemato-oncological malignancies, 
where a  reduction in platelet count is often observed in 
the active disease, which is in the numerator of the SII for-
mula, slightly lower cut-off values are expected.

As we have shown, patients with a high SII may derive 
less benefit from the  Pd regimen. Considering this, we 
can hypothesize that these patients should be eligible for 
novel therapies. Recently, 2 novel pomalidomide-based 
triplets were approved for the treatment of relapsed and 
refractory MM with ≥ 2 prior lines of treatment, and they 
are reimbursed in Poland. Pomalidomide-based triplet 
with a  novel agent, elotuzumab-anti-SLAMF7 monoclo-
nal antibody, was evaluated in the phase III ELOQUENT-3 
trial, demonstrating a  significant improvement in terms 
of PFS (median PFS 10.2 vs. 4.7 months) and OS (median 
OS 29.8 vs. 17.4 months) over Pd [43]. The second poma-
lidomide-based triplet, isatuximab-Pd (Isa-Pd) was recent-
ly approved based on the  results of  the phase III ICARIA 
trial, in which 307 relapsed/refractory MM patients were 
randomized to receive the  triplet or Pd. After a  median 
of 52.4 months of  follow-up, Isa-Pd demonstrated a me-
dian OS of 24.6 versus 17.7 months for the doublet [44]. 
Besides the novel pomalidomide-based triplets, novel im-
munotherapies were recently approved for relapsed and 
refractory MM, including CAR-T therapies-idecabtagene 
vicleucel and ciltacabtagene autoleucel, and bispecific 
T-cell engagers: teclistamab-cqyv and talquetamab-tgvs; 
however, these treatment options at the  time of  writing 
this article are not reimbursed in Poland.

A major limitation of our study is the absence of cyto-
genetic data. In Poland, the availability of cytogenetic di-
agnostics for MM has been limited in recent years; even 
if this data were present, cytogenetics would have a min-
imal influence on therapeutic decisions in routine clini-
cal practice due to the  lack of  new drugs. Until recently, 
outside of clinical trials, only younger patients underwent 
cytogenetic analysis as part of  the  standard/dual ASCT 
qualification procedure. Only the  recent reimbursement 
of  novel medications in Poland, such as daratumumab 
(2019), carfilzomib (2019), and ixazomib (2021), has result-
ed in the implementation of routine cytogenetics testing. 
Nevertheless, despite the  scarcity of  cytogenetic data, 
the present study included identified high-risk cytogenet-
ics as a component in the multivariate model in addition to 
ISS stage – another well-established MM outcome predic-
tor. We hypothesize that incorporating cytogenetics data 
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may enhance the clinical value of our observations, but we 
are unable to test this theory due to the absence of bone 
marrow samples for FISH/cytogenetics testing. Nonethe-
less, we were able to demonstrate that SII has a statisti-
cally significant influence on PFS and OS. 

Conclusions

We present novel evidence of  the  prognostic signifi-
cance of SII in MM patients. A high SII predicts a poorer 
outcome in pretreated MM patients undergoing Pd treat-
ment evaluation, highlighting its potential importance in 
guiding subsequent treatment decisions.

The authors declare no conflict of interest.
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