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Abstract

Immunotherapy is the main standard treatment for non-small cell lung cancer (NSCLC) patients. Immune suppressive
cells in tumor microenvironment can counteract its efficacy. Myeloid-derived suppressor cells (MDSCs) include two major
subsets: polymorphonuclear (PMN-MDSCs) and monocytic (M-MDSCs). Many studies explored the prognostic impact of
these cell populations in NSCLC patients. The aim of this systematic review is to select studies for a meta-analysis, which
compares prognosis between patients with high vs low circulating MDSC levels. We collected hazard ratios (HRs) and
relative 95% confidence intervals (CIs) in terms of progression-free survival (PFS) or recurrence-free survival (RFS), and
overall survival (OS). Among 139 studies retrieved from literature search, 14 eligible studies (905 NSCLC patients) met
inclusion criteria. Low circulating MDSC levels favor a better PES/RFS (HR =1.84; 95% CI=1.28-2.65) and OS (HR=1.78;
95% CI=1.29-2.46). The subgroup analysis based on MDSC subtypes (total-, PMN-, and M-MDSCs) obtained a statisti-
cal significance only for M-MDSCs, both in terms of PFS/RFS (HR =2.67; 95% CI=2.04-3.50) and OS (HR=2.10; 95%
CI=1.61-2.75). NSCLC patients bearing high M-MDSC levels in peripheral blood experience a worse prognosis than those
with low levels, both in terms of PFS/RFS and OS. This finding suggests that detecting and targeting this MDSC subset

could help to improve NSCLC treatment efficacy.
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Introduction

Non-small cell lung cancer (NSCLC) is one of the malignan-
cies with the worst prognosis. According to Surveillance,
Epidemiology, and End Results (SEER) database, between
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2011 and 2017 the 5-year relative survival rates for these
neoplasms at any SEER stages (localized, regional, or dis-
tant) were 26% for NSCLC [1]. The major causes of this
extremely poor prognosis can be attributed to the lack of
tests for early diagnosis and the lack of significant improve-
ment of treatment efficacy in the advanced setting. How-
ever, the recent availability of immune checkpoint inhibitors
(ICIs), as an alternative to chemotherapy or in combina-
tion with it, could slightly change the survival rates in the
next years. Nowadays, ICIs represent the best option for
the upfront NSCLC treatment. The combination of pem-
brolizumab with cisplatin and pemetrexed is recommended
for non-squamous non-oncogene-addicted NSCLC [2] and
pembrolizumab plus carboplatin and paclitaxel for squamous
NSCLC [3].

The efficacy of ICIs can be limited by the presence or
activation of suppressive cells. Among these ones myeloid-
derived suppressor cells (MDSCs) showed prognostic effects
in patients treated with chemotherapy and also in those
treated with an ICI as observed recently.
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MDSCs belong to a heterogeneous population of imma-
ture myeloid cells. These cells can increase during tumor
progression as a consequence of chronic inflammation
because of soluble or exosome-bound tumor-derived fac-
tors. MDSCs include two major subpopulations: polymor-
phonuclear (PMN-MDSC) characterized by CD11b+ CD14-
CDI15+or CDI1b+CD14-CD66b + and monocytic
(M-MDSC) as CD11b+CD14 + HLA-DR-/lowCD15 cells.
CD33 marker for myeloid cells can be considered as an alter-
native to CD11b. However, these surface markers cannot
distinguish monocytes from M-MDSC and neutrophils from
PMN-MDSC. Currently, a combination of markers specific
for MDSCs has not been known yet [4]. PMN-MDSCs and
M-MDSCs have different transcriptomic profiles in compari-
son with neutrophils and monocytes, respectively. Moreover,
some gene expression patterns are more characteristic of
PMN-MDSCs than M-MDSCs, e.g., PMN-MDSCs show
higher expression of genes related to Janus kinase (JAK)
and signal transducer and activator of transcription (STAT)
signaling, whereas phosphatidylinositol 3-kinase (PI3K),
interleukin 6 (IL-6), and transforming growth factor-beta
(TGF-B) were upregulated in M-MDSCs [5].

A significant increase of MDSCs was described in lung
cancer, breast cancer, and head and neck cancer. High levels
of circulating MDSCs were associated with disease stage
and tumor burden [6]. Circulating MDSC:s levels in periph-
eral blood from patients with various malignancies can be
tenfold higher than healthy donors, and this favors tumor
growth and metastatic spread [7, 8]. MDSCs suppress the
immune system inducing a dysfunction of T cells through
the production of higher amounts of TGF-beta [9, 10].

The role of MDSCs in NSCLC was studied in some
murine models. Among these studies, one investigated
B7-H3 + MDSCs in the tumor microenvironment. An asso-
ciation between the increased frequency of these cells and
lung tumor progression was observed [11]. In another study
on lung cancer-bearing mice, cisplatin treatment elicited
a MDSCs increase, and this treatment-related change was
mediated by galectin-3 [12]. The effect of some carcinogens
on MDSCs was explored. The use of carbon nanotubes in
the lungs of mice stimulated the recruitment and accumula-
tion of MDSCs and their relative production of TGF-f, with
consequent increase of the tumor burden [13]. Similarly, the
exposition of mice to cigarette smoke favored the accumu-
lation of MDSCs in many organs, but these cells were not
immunosuppressive, and changed to immunosuppressive
phenotype when urethane was added to cigarette smoke [14].
The immunosuppressive activity is exerted through argin-
ases, nitric oxide, reactive oxygen species, but also various
cytokines and PD-1/PD-L1 axis. This implies the potential
effects of MDSC function on anti-PD-1 and anti-PD-L1 used
in NSCLC patients [15].
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In a meta-analysis by Wang et al., higher pretreatment
circulating MDSC levels showed a potential prognostic
role in patients with solid tumors. However, they included
all cancer types, irrespective of cancer stage. This meta-
analysis was performed in 2018, and it included just 3
studies on 259 NSCLC patients [16]. Given that further
studies explored MDSCs in NSCLC in the last years, a
specific systematic review, and potential relative meta-
analysis, is needed to clarify the prognostic impact of cir-
culating MDSCs in patients with this malignancy. MDSCs
are gaining relevance as biomarker of resistance to cancer
treatments, and new therapeutic strategies targeting these
cells are under development.

MDSCs can also contribute to the pathogenesis of
hematologic malignancies through the suppression of
the immune response against malignant cells. Besides,
MDSCs may be part of the malignant clone, such as in
myelodysplasia [17]. Some treatment strategies applied
in hematologic malignancies can influence the MDSC
amount and function [18]. Among these, all-trans retinoic
acid induces MDSC differentiation with a consequent
reduction of immune-suppressive MDSCs [19]. Moreo-
ver, Daratumumab, an anti-CD38 monoclonal antibody
delivered in multiple myeloma patients to eradicate plasma
cells, may also contribute to the elimination of CD38-
expressing MDSCs [20]. Other treatment strategies are
under investigation to reduce immunosuppressive MDSCs.
These include gemtuzumab ozogamicin, an anti-CD33
antibody conjugated to a cytotoxic agent [21].

In this systematic review, we gathered and analyzed
together the findings about the prognostic role of MDSCs
in NSCLC patients.

Methods
Review design and registration

This work is designed as a systematic review of studies
including prognostic evaluations. This is the question to
address: Are high levels of circulating MDSCs a prognostic
indicator in NSCLC patients? We used the PICOTS system
(Population, Index prognostic factor, Comparison, Outcome,
Timing, Setting) [22]. The population include patients with a
diagnosis of NSCLC; the index prognostic factor is MDSCs
level in peripheral blood; the comparison is circulating
MDSCs high vs low levels as defined by the various cut-
off values identified for each study; the outcome measures
are the hazard ratios for overall survival (OS) and progres-
sion-free survival (PFS), or disease-free survival (DFS),
or recurrence-free survival (RFS); the timing is referred to
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pretreatment blood withdrawal; all settings of treatment for
NSCLC patients were included.

The systematic review protocol was registered on the
International Prospective Register of Systematic Reviews
(PROSPERO) (registration code: CRD42022331407).

Search strategy

The search for publications on this topic was performed
in Medline, by using PubMed online service, updated in
April 2022. The following search terms combination was
used: (MDSC OR "myeloid derived suppressor cells") AND
(NSCLC OR "non small cell lung cancer”). We limited the
search to studies in the English language and in the period
since the year 2000. The results were supplemented with
manual searches of meeting proceedings and references from
already known selected articles. We did not find a similar
systematic review on this topic.

Study selection

To be included the records from database searching or
other sources needed to 1) focus on MDSCs; 2) be original
researches; 3) apply to a clinical setting; 4) include patients
with a diagnosis of NSCLC; 5) include patients who were
evaluated for circulating MDSCs in the peripheral blood;
6) have performed a prognostic evaluation with the asso-
ciation between MDSC levels (stratified as high, if above
a cutoff value, or low, if below a cutoff value) and survival
providing a hazard ratio (HR) with a 95% confidence inter-
val (CI) for survival outcomes, or enough data to calculate
these measures. The records that met the above criteria were
deeply analyzed in the full text articles. These articles were
excluded if they (1) lacked information needed for the analy-
sis; (2) combined MDSC assessment with other cell sub-
types; (3) focused on MDSCs in tumor microenvironment;
(4) blood withdrawal was performed after starting a cancer
treatment; (5) if data from NSCLC patients were analyzed
together with those from patients bearing other tumor types.

Data extraction

We extracted data from each eligible study and reported
these into a spreadsheet. The data we considered included
the name of the first author, year of publication, country,
NSCLC histology (i.e., squamous, non-squamous, mixed,
unknown), clinical or pathological NSCLC stage (i.e., I to
IV), type of treatment (i.e., chemotherapy, immunother-
apy, chemo-immunotherapy, target therapy, radiotherapy,
chemoradiotherapy, surgery, other, unknown), sample size,
patient’s age (median and/or range), MDSC subtypes (i.e.,

total-MDSCs, PMN-MDSCs, M-MDSCs, both), MDSC
markers, way to define the cutoff value for MDSCs, cutoff
value, HRs with relative 95% CIs. HRs and 95% Cls were
extracted for OS and PFS/RFS/DFS. If HRs and relative
95% ClIs were not reported in the article, we estimated these
measures from the Kaplan—Meier curves, according to the
methodology that was previously described [23, 24]. Poten-
tial disagreements were solved by a consensus between the
authors.

Statistical analysis

The outcomes selected for meta-analysis comparisons
were OS and PFS/RFS/DFS stratified according to high or
low values of circulating total-MDSCs, PMN-MDSCs, or
M-MDSCs. Once we collected the HRs and relative 95%
CIs from the articles or estimated these measures through
the specific methodology, we used these data to calculate
the pooled HRs and 95% CIs for each outcome. Study-spe-
cific HRs were weighted according to the Mantel-Haenszel
method. If HR was > 1, the patients with low MDSCs value
would have a better outcome, and vice versa.

Heterogeneity was evaluated through the j° test and
expressed as the I? index (25% =1low, 50% = medium,
75% =high) [25]. If heterogeneity was observed, we used a
random effects model. Otherwise, a fixed effects model was
used in the meta-analysis. Publication bias was evaluated
by a visual representation as a Begg’s funnel plot and also
calculated through Egger’s test [26, 27]. In case of publi-
cation bias, Duval and Tweedie’s trim-and-fill method was
used to calculate an adjusted effect size for HRs [28]. P
values < 0.05 were considered statistically significant. We
carried out statistical analyses by using Review Manager
(RevMan, version 5.3) and Comprehensive Meta-Analysis
software (CMA, version 3.3).

We drafted this manuscript following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (Supplementary Table 1).

Results
Literature search and study selection

The search for articles retrieved 138 records from databases
and 6 through manual search. After duplicate removal,
139 records underwent evaluation for study selection. The
screening of the title and abstract of the records led to
exclude 118 of these: (a) 11 not meeting the topic of this
review; (b) 32 not being original research articles; c) 35
not regarding a clinical setting; (d) 1 not including NSCLC
patients; (e) 11 not studying circulating MDSCs; (f) 28 not
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138 records identified
through database
searching

6 records identified

through other sources

]

139 records after

duplicates removed

118 records excluded
for

- not meeting the
topic (11)

- no original research
(32)

- no clinical setting

139 records screened l_’ 35)

- notincluding NSCLC
patients (1)

- no circulating MDSCs
(11)

- no prognostic
evaluation (28)

7 full-text articles
excluded, with
reasons

21 full-text articles

assessed for eligibility

14 studies included in
qualitative synthesis

14 studies included in
quantitative synthesis
(meta-analysis)

Fig.1 PRISMA flow diagram. The diagram shows the selection of
retrieved papers, by using the eligibility criteria. NSCLC non-small
cell lung cancer, MDSC myeloid-derived suppressor cells

performing prognostic evaluation. Then, we examined the
full text of the remaining 21 articles for eligibility. Among
these articles, we further excluded 7 of them because met the
above-described exclusion criteria. We obtained 14 eligible
articles for qualitative and quantitative analysis [29—42]. The
selection PRISMA diagram is depicted in Fig. 1.
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Study characteristics

The selected 14 studies included 905 NSCLC patients. Nine
studies were performed in Western countries and 5 in East-
ern countries. The majority of the studies (n=9) included
both non-squamous and squamous NSCLC histology, mainly
in the advanced stages (III-IV). Three studies evaluated
patients undergoing immunotherapy, and 6 included those
experiencing a cytotoxic treatment. The median age ranges
between 46 and 70 years. Two studies evaluated circulating
MDSCs as a total entity, 2 detected only PMN-MDSCs, 6
only M-MDSCs, 4 detected both subtypes but distinguish-
ing them. The majority of the eligible studies (n=38) used
the median to define the cutoff value. The cutoff values
ranged between 1 and 20%, in one study the cutoff value was
expressed as number of cells per microliter, and 3 articles
did not report the cutoff value.

Two studies analyzed only PFS, 1 only RFS, 4 only
OS; a half of the study explored both PFS and OS. Table 1
encloses the detailed study characteristics.

A meta-analysis of these studies was performed to achieve
pooled HRs for OS and PFS/RFS. Six articles reported HRs
and relative 95% Cls. We applied to the remaining 8 studies
the previously described methodology for extracting HRs
and 95% CIs from Kaplan—Meier.

Survival analyses

Ten studies including 679 NSCLC patients were analyzed
for PFS/RFS. Of these, 1 evaluated total-MDSCs, 5 PMN-
MDSCs, and 7 M-MDSCs. The pooled HR for PFS/RFS
highlighted that low circulating MDSC levels favor a bet-
ter survival free of progression/recurrence (HR =1.84;
95% CI=1.28-2.65). However, in the subgroup analy-
sis according to MDSC subtypes, the statistical signifi-
cance was achieved for M-MDSCs only (HR=2.67; 95%
CI=2.04-3.50). The pooled HR for PFS/RFS was calculated
through the random effect model, because of significant het-
erogeneity with the fixed effect model (p <0.00001) (Fig. 2).

Eleven studies including 722 NSCLC patients were ana-
lyzed for OS. Of these, 2 evaluated total-MDSCs, 5 PMN-
MDSCs, and 7 M-MDSCs. Similarly to PFS/RFS, the pooled
HR for OS shows a better outcome for the patients with low
circulating MDSC levels (HR=1.78; 95% CI=1.29-2.46).
Also in this case, the subgroup analysis according to
MDSC subtypes achieved a statistical significance only for
M-MDSCs (HR=2.10; 95% CI=1.61-2.75). The pooled
HR for OS was calculated through the random effect model,
because of significant heterogeneity with the fixed effect
model (p <0.00001) (Fig. 3).
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Study or Subgroup  log[HR] SE Weight

IV, Random, 95% CI

Hazard ratio
IV, Random, 95% CI

Hazard ratio

1.1.1 Total-MDSCs

Li 2019 0.300105 0.429232 7.4%
Subtotal (95% CI) 7.4%
Heterogeneity: Not applicable

Test for overall effect: Z=0.70 (P = 0.48)

1.1.2 PMN-MDSCs

Passaro 2020 -0.083382 0.027756 12.0%
Barrera 2018 0.067659 0.175143 10.9%
Vetsika 2014 0.113329 0.314682 9.0%
Koh 2020 0.858662 0.312662 9.0%
Yamauchi 2018 1.004302 0.978921 2.8%
Subtotal (95% CI) 43.7%

Heterogeneity: Tau? = 0.07; Chi2 = 11.22, df = 4 (P = 0.02); I = 64%

Test for overall effect: Z=1.03 (P = 0.30)

1.1.3 M-MDSCs

Yamauchi 2018 0.34359 0.99283 2.7%
Koh 2020 0.641854 0.301988 9.2%
Vetsika 2014 0.850151 0.288443 9.4%
Feng 2018 0.916291 0.350085 8.5%
Bronte 2022 0.920283 0.459991 7.0%
Huang 2013 1.360977 0.253823 9.9%
Feng 2012 2.119863 1.093095 2.3%
Subtotal (95% ClI) 48.9%

Heterogeneity: Tau? = 0.00; Chi2 =5.26, df =6 (P = 0.51); I?= 0%

Test for overall effect: Z=7.17 (P < 0.00001)

Total (95% CI) 100.0%

Heterogeneity: Tau? = 0.29; Chi? = 73.88, df = 12 (P < 0.00001); I> = 84%

Test for overall effect: Z = 3.26 (P = 0.001)

Test for subgroup differences: Chi? = 15.18, df = 2 (P = 0.0005), I> = 86.8%

Fig.2 Meta-analysis results for progression-free/relapse-free survival
are reported as forest plot, including logarithm of hazard ratio, stand-
ard error, weight, hazard ratio with relative 95% confidence intervals
for each study. Weight and hazard ratio with relative 95% confi-
dence intervals are reported for pooled analyses (subtotals and total).

Publication bias

The funnel plot highlights publication bias for the stud-
ies included in both the PFS/RFS and OS analyses (Fig. 4
and Fig. 5). This observation is confirmed through the
Egger’s tests (p =0.00081 for PFS/RFS; p=0.00002 for
0OS). To solve this problem we applied the trim-and-fill
method, which showed a pooled adjusted HR=1.51 (95%
CI=1.11-2.08) for PFS/RFS and 1.67 (95% CI=1.23-2.26)
for OS. These adjusted pooled HRs confirmed the statisti-
cally significant association between MDSCs low levels and
better prognosis.
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<
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001 01 10 100
Favours [High] Favours [Low]

MDSCs myeloid-derived suppressive cells, PMN polymorphonuclear,
M monocytic, log[HR] logarithm of hazard ratio, SE standard error,
1V instrumental variables, CI confidence intervals, df degrees of free-
dom, P p-value, I2 heterogeneity statistic 12, Z z-test

Discussion

Our systematic review allowed selecting 14 studies (905
NSCLC patients) for meta-analysis. Unlike a previous meta-
analysis about the prognostic role of circulating MDSCs
including all solid tumors [16], this study includes more
updated studies evaluating the same topic, but specifically
in NSCLC patients. The meta-analysis resulted in better
survival outcomes in patients with low circulating MDSCs
levels, and accordingly, high values can predict a worse
prognosis both in terms of PFS/RFS and OS.

The subgroups analysis according to MDSC subtypes
(total-, PMN-, and M-MDSCs) highlighted that only
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Study or Subgroup log[HR] SE

Weight 1V, Random, 95% CI

Hazard ratio
IV, Random, 95% CI

Hazard ratio

1.2.1 Total-MDSCs

Li 2019 -0.094311 0.637166 4.3%
Hansen 2015 0.900161 0.435554 6.5%
Subtotal (95% CI) 10.7%

Heterogeneity: Tau? = 0.20; Chi? = 1.66, df = 1 (P = 0.20); I = 40%

Test for overall effect: Z=1.05 (P = 0.29)

1.2.2 PMN-MDSCs

Passaro 2020 -0.094311 0.039325 11.9%
Vetsika 2014 0.067659 0.332283 8.0%
de Goeje 2015 0.285179 0.272516 9.0%
Barrera 2018 0.65752 0.290958 8.7%
Koh 2020 0.978326 0.409719 6.8%
Subtotal (95% CI) 44.4%

Heterogeneity: Tau? = 0.14; Chi? = 15.01, df =4 (P = 0.005); 12 = 73%

Test for overall effect: Z=1.45 (P = 0.15)

1.2.3 M-MDSCs

Zahran 2021 0.494696 0.35443 7.7%
de Goeje 2015 0.587787 0.209952 10.0%
Vetsika 2014 0.850151 0.323091 8.2%
Koh 2020 0.896088 0.428692 6.6%
Bronte 2022 0.985817 0.484581 5.8%
Feng 2018 1.332366 0.58634 4.7%
Riemann 2019 1.793425 1.06276 2.0%
Subtotal (95% ClI) 44.9%

Heterogeneity: Tau? = 0.00; Chi2 = 3.51,df =6 (P = 0.74); = 0%

Test for overall effect: Z = 5.45 (P < 0.00001)

Total (95% ClI) 100.0%

Heterogeneity: Tau? = 0.22; Chi? = 5§5.22, df = 13 (P < 0.00001); I> = 76%

Test for overall effect: Z = 3.53 (P = 0.0004)

Test for subgroup differences: Chi? = 3.21, df =2 (P =0.20), 12=37.7%

Fig.3 Meta-analysis results for overall survival are reported as for-
est plot, including logarithm of hazard ratio, standard error, weight,
hazard ratio with relative 95% confidence intervals for each study.
Weight and hazard ratio with relative 95% confidence intervals are
reported for pooled analyses (subtotals and total). MDSCs myeloid-

M-MDSCs achieve statistically significant prognostic
effects. The evidence of this difference between PMN- and
M-MDSC:s leads to seek the reason. So, an insight in the
mechanisms of immunosuppression by MDSCs should be
taken into account. MDSCs widely suppress the immune
system through various ways: (a) T cell function inhibition
through the depletion of amino acids essential for T-cell
proliferation; (b) direct inhibition of T cell viability and
migration through PD-1/PD-L1 signaling pathway; (c) T
cell apoptosis through the production of nitric oxide (NO)
and reactive oxygen species (ROS); (d) CD4+T cell trans-
formation into regulatory T cells (Tregs) through TGF-f; (e)
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macrophage repolarization toward M2 phenotype; (f) natural
killer (NK) cell alteration through direct cell-cell contact
with IFN-y reduction [43-46]. However, different levels
of T-cell suppression by these two subsets of MDSCs are
known: PMN-MDSCs induce antigen-specific T-cell toler-
ance through high levels of ROS and low levels of NO [47,
48]. Conversely, M-MDSCs impair both antigen-specific
and neoantigen-specific T-cell responses through low ROS
levels and high NO levels, and this inhibition appears to
be continuous [49]. Given that just M-MDSCs can inter-
fere with neoantigen-specific immune activity, NSCLC can
be particularly affected by this interference [50, 51]. Aside
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Funnel Plot of Standard Error by Log hazard ratio
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Fig.4 Publication bias for progression-free/relapse-free survival analysis is represented by means of funnel plot, reporting in x-axis the loga-
rithm of hazard ratio and in the y-axis the standard error
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Fig.5 Publication bias for overall survival analysis is represented by means of funnel plot, reporting in x-axis the logarithm of hazard ratio and
in the y-axis the standard error

from these assumptions, studies specifically addressing this  the detection of immunotherapy resistance biomarkers and
question are needed. This address becomes relevant both for ~ for the definition of therapeutic strategies targeting MDSCs.

@ Springer



Clinical and Experimental Medicine

We are aware this meta-analysis holds some limitations.
(1) Various markers characterized MDSC subtypes across
the analyzed studies. So, we trusted on the MDSC classifi-
cation established by the authors for each study. The design
for future studies on MDSCs should refer to previously
published recommendations [4]. However, HLA-DR and
CD14 are the most common markers used for this charac-
terization as Table 1 highlights. (2) HRs and relative 95%
ClIs were calculated from Kaplan—Meier survival curves for
more than a half of included studies, because the authors
did not report these measures in the paper. This matter sug-
gests that future studies on the prognostic evaluation of
MDSCs should always report HRs and 95% Cls to be taken
into account for publication. (3) In this meta-analysis we
obtained heterogeneity, which can be a consequence of study
design and different populations. We sought to minimize
this problem applying the random effect model. (4) Publi-
cation bias emerged through qualitative analysis of funnel
plots and quantitative results of Egger’s test. We solved this
matter with trim-and-fill method, but likely pooled adjusted
survival measures did not change. (5) We excluded the
studies on intratumoral MDSCs focusing on MDSCs from
peripheral blood. This choice is based on the assumption
that MDSCs are produced in the bone marrow, first migrate
to the peripheral blood, and then reach tumor microenvi-
ronment. This selection guaranteed not to confuse different
approaches, but MDSCs from the tumor microenvironment
can also influence the prognosis. Future studies should eval-
uate concurrently intratumoral and circulating MDSCs and
possibly compare their prognostic effects.

Conclusions

The results of this meta-analysis suggest that NSCLC
patients with high levels of circulating M-MDSCs undergo
a higher risk of recurrence/progression and death than
those with low levels. PMN-MDSCs did not achieve the
same prognostic effects. These results should be taken into
account for the development of new treatment strategies
in NSCLC patients, so that M-MDSCs could become the
real target. From the limitations of this meta-analysis we
can learn that for future studies we have to consider recom-
mendations for the choice of MDSC markers, HRs and 95%
ClIs should always be reported in the paper, and MDSCs in
tumor tissue should be studied concurrently with circulat-
ing MDSCs.
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