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Background: Surgery and anesthesia-induced immunosuppression may play a critical role in
tumor progression and metastasis. Myeloid-derived suppressor cells (MDSCs) are highly immu-
nosuppressive myeloid cells, closely linked with tumor staging, clinical therapeutic efficacy and
prognosis. This study aims to investigate the effect of anesthetic technique and surgery on the
expression of MDSCs and prognosis in women who received breast cancer surgery.

Methods: From March 2016 to January 2017, a total of 80 patients with breast cancer were
prospectively enrolled and randomized into two anesthetic groups: sevoflurane-based anes-
thetic group (SEV; n=38) and propofol-based total intravenous anesthetic group (TIVA;
n=42). The expression of MDSCs and prognosis between different anesthetic techniques
and stresses of surgical methods were compared. The primary endpoint is the postoperative
expression of MDSCs and prognosis between SEV and TIVA groups. The secondary end-
point is the VAS scores at 24 hr post-operation between SEV and TIVA groups.

Results: There was no significant difference in postoperative expression of MDSCs (P=0.202)
and prognosis (P=0.138) between SEV and TIVA groups. Compared to breast-conserving
surgery (BCS), patients who underwent breast mastectomy had significantly fewer MDSCs
(P=0.040) and lower VAS score at 24 hr post-operation (P=0.044), while no significant
difference in prognosis was found (P=0.953). When MDSCs were classified as subtypes of
granulocytic/polymorphonuclear (PMN)-MDSCs and monocytic (Mo)-MDSCs, it showed
higher ratio of Mo-MDSCs (P=0.018) or lower ratio of (PMN)-MDSCs (P=0.022) correlates
to later tumor stage.

Conclusion: Sevoflurane and propofol-based anesthesia do not show significant difference
in MDSCs expression and prognosis after breast cancer surgery. Compared to BCS, although
mastectomy with high extent of surgical stress exhibits lower levels of MDSCs, there is no
significant difference in prognosis. The ratio of MDSCs subtype correlates to tumor stage.
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Introduction

Each year over 1.5 million women are diagnosed with breast cancer globally. Breast
cancer is the first leading cause of cancer-related deaths among women.'* In China,
it was estimated that 278,800 new cases in 2013 and the mortality rate of 69.5%.>*
Surgery and anesthesia-induced immunosuppression may play a critical role in
tumor progression and metastasis.’ 6 Myeloid-derived suppressor cells (MDSCs)
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are critical in immunosuppression for tumor immune
escape, elevation of which represents late tumor staging,
aggravated progression and poor prognosis.” > Nowadays,
general anesthesia contains two main classes of drugs: the
most widely used volatile inhalation and the alternative
propofol. Although many basic science studies suggest the
potential benefits of propofol over volatile agents on cell-
mediated immunity,’ there is still debate on if propofol
was superior to sevoflurane during anesthesia for breast
cancer surgery in a clinical environment.'®'" Hitherto, few
previous literature focused on the influence of anesthetic
techniques on MDSC:s clinically. In this study, we compare
the effect of anesthetic technique and surgery on the
expression of MDSCs in women received breast cancer
surgery. The primary endpoint is the postoperative expres-
sion of MDSCs and prognosis between sevoflurane-based
anesthetic (SEV) and total intravenous anesthetic (TIVA)
groups. The secondary endpoint is the VAS scores at 24 hr
post-operation between SEV and TIVA groups.

Methods
Study population

Adult female patients scheduled to receive breast cancer
resection were recruited between January 2016 and
January 2017 at National Cancer Center/National Clinical
Research Center for Cancer/Cancer Hospital, Chinese
Academy of Medical
Medical College. Patients were randomly assigned to two

Sciences and Peking Union
general anesthetic groups using a sealed envelope techni-
que: SEV group (sevoflurane anesthesia and remifentanil;
n=38) and TIVA group (total intravenous anesthesia with
propofol and remifentanil; n=42). Written informed con-
sent was obtained from each patient, and the protocol was
approved by the ethical committee/institutional review
board of National Cancer Center (NCC EC/IRB) (approval
number: NCC2013YZ-06). This study was conducted in
accordance with the Declaration of Helsinki.

Female patients between 18 and 70 years of age were
eligible for the study if they had histologically confirmed
with  the
Anesthesiologists (ASA) grades I-III. Including sentinel

breast cancer American  Society  of
lymph node biopsy or axillary lymph node dissection,
mastectomy and breast-conserving surgery (BCS) were
performed by the same group of surgeons. Female patients
with a previous history of surgery, radiotherapy, or che-
motherapy; recent infection or on immunosuppressive

drugs; liver/kidney dysfunction; or body mass index <19

or >31 kg per square meter (kg/m®) were excluded from
the study. Contraindication history for drug use in other
medical research in the past month was another factor for
exclusion. Appearance of malignant events during the
operation, such as intraoperative blood loss of >300 mL
and cardiac arrest, or withdrawal from the study, were the
reasons for termination from the trial. Classification of
malignant tumors staging (TNM 8th) was performed for
the patient using National Comprehensive Cancer Network
(NCCN) guideline (2018, Version 4.0).'?

Anesthetic procedure

Before endotracheal intubation, all patients were induced
intravenously with 1-2 mg per kilogram (mg/kg) of pro-
pofol (AstraZeneca, Italy), 2-3 pg per kilogram (ug/kg) of
fentanyl (Renfu, China), and 0.6 mg/kg of rocuronium
(Organon, Holland). After insertion of a laryngeal mark
airway, the patients were mechanically ventilated to main-
tain the end-tidal carbon dioxide concentration at 35-45
mmHg with a fresh gas flow of 2 L/min oxygen.
Anesthesia was maintained in sevoflurane (SEV) or pro-
pofol (TIVA). For the SEV group, anesthesia was main-
(1.5-2%) and
(0.15 mg/kg). For the TIVA group, anesthesia was main-

tained with sevoflurane rocuronium
tained with continuous infusion of propofol (3—6 mg/kg/
hr), rocuronium (0.15 mg/kg) and remifentanil (0.1-0.2
pg/kg/min) until the end of surgery. To ensure similar
anesthetic depth during surgery, bispectral index (BIS)
value was maintained between 40 and 60 for both groups.
The dose of sevoflurane and propofol were adjusted
according to monitoring parameters such as noninvasive
blood pressure, heart rate, electrocardiography, pulse oxi-
metry and BIS. Intraoperative fentanyl (1 pg/kg) was
added as required. At the end of surgery, NSAIDs of
50 mg flurbiprofen axeil were used in all patients.
Postoperative analgesia contained flurbiprofen axeil
(50 mg) for all patients and fentanyl (1 pg/kg) if necessary
in post-anesthesia care unit and ward. Patient-controlled
analgesia was not used for promoting early ambulation

after surgery.

Flow cytometry analyses of MDSC

The samples were obtained before induction of anesthe-
sia and 24 hrs after the surgery. Blood cell samples
centrifuged from peripheral blood were stored at —80°C
and then thawed at 39°C in water bath for analysis.
Peripheral blood mononuclear cells were suspended at
a concentration of 1x10” mL in PBS buffer (NaCl 137
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mmol/L, KCI 2.7 mmol/L, Na,HPO, 4.3 mmol/L, KH,
PO4 1.4 mmol/L, pH 7.4). Cells were incubated with
fluorescently labeled antibodies at 4°C. The antibodies
included CD14 (eBioscience), human leukocyte antigen-
D related (HLA-DR) PERCP-Cy5.5-A (eBioscience),
CD33PE-A (eBioscience), and CDI11b fluorescein iso-
thiocyanate (FITC-A) (eBioscience). Cells were washed
with PBS, fixed with 1% formalin, and stored at 4°C
until analysis. All analyses were performed using a BD
LSR II flow cytometry (BD Biosciences, San Jose,
CA, USA).

Follow-up

Adverse reactions and analgesia effect were assessed at 2
and 24 hrs post operation. VAS was used to evaluate
analgesic effect. VAS was self-report measure and con-
sisted of a 10 cm line scale (0 signified no pain; 1-3 — mild
pain; 46 — moderate pain; 7-9 — severe pain; 10 — worst
pain the patient had ever experienced).

Overall survival (OS) time of patients was measured
from the date of surgery to the date of last follow-up or
death. Whether and when a patient had died was obtained
from inpatient and outpatient records, patients’ families, or
local Public Security Census Register Office through fol-
low-up telephone calls. The last date of follow-up was
June 1, 2018 and no patients were lost to follow-up.
Patients alive on the last follow-up date were considered
censored.

Statistical analysis plan

The primary endpoint was defined a priori as the change in
preoperative versus postoperative MDSC. The sample size
was calculated based on the preliminary study, we
assumed that TIVA group would increase their preopera-
tive MDSC by 200% and that SEV group would demon-
strate an attenuated response of 100%, which would
nonetheless represent a remarkable numerical change
between the groups. Statistical result showed 37 patients
should be recruited to each group with a Type I error of
0.05 and a power of 80%. Student #-test or Mann—Whitney
rank test was used based on whether the data follow the
normal distribution. Categorized variables were analyzed
by Chi-square or Fisher exact test. Kaplan-Meier survival
was plotted and log-rank tests were used to assess
P-values. All statistical analyses were performed using
SPSS 25.0 for mac (SPSS, Inc., Chicago, IL, USA).
Differences with P-values <0.05 were considered to be
statistically significant.

Results

Patient characteristics

A total of 92 patients were eligible for the study. Twelve
patients were excluded for following reasons: three cases
of contraindicated to NSAIDs, three cases of surgery can-
cellation, five cases of surgical type change, one case of
patient’s withdrawal. Therefore, remnant 80 patients were
included in the final analysis (Figure 1), 15 cases for
mastectomy and 23 for BCS in the SEV group, 16 cases
for mastectomy and 26 for BCS in the TIVA group. Patient
characteristics, including age, height, weight, ASA sta-
ging, duration of anesthesia, tumor size, carcinoma cell
embolus, nerve invasion, estrogen receptor, progesterone
receptor, surgical approach, pathology grade as well as
TNM staging, showed no significant difference between
the SEV group and TIVA group (P>0.05; Table 1).

Comparison of perioperative factors in

different anesthetic groups

For serological level of MDSCs, analgesia medication,
VAS score and adverse reaction, there was no difference
for the two anesthetic groups (P>0.05, Table 2, Figure 2).

Comparison of perioperative factors in

different surgical methods

Surgical methods were divided into mastectomy group and
BCS group in our study. Our result showed patients who
underwent breast mastectomy had significantly fewer
MDSCs (P=0.040, Figure 3) and lower VAS score at 24
hr post-operation (P=0.044). For anesthetic method and
perioperative analgesia medication, there was no differ-
ence in the two groups of surgical methods (Table 3).

Serological MDSCs and tumor stage

There was no significant difference in the correlation of
MDSCs and tumor stage (P=0.605). By different expressions
of CD14, MDSC:s are classified as two main subtypes, mono-
cytic (Mo)-MDSCs (CD11b+CD33+HLA-DR-CD14+) and
granulocytic/polymorphonuclear (PMN)-MDSCs (CD11b
+CD33+HLA-DR—-CD14-). Our study showed higher ratio
of Mo-MDSCs (P=0.018) or lower ratio of (PMN)-MDSCs
(P=0.022) in MDSCs correlates to later tumor stage
(Figure 4).

Survival statistic of the patients
The follow-up time ranged from 6 to 28 months. By the
last date of follow-up, recurrence and metastasis occurred
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92 patients assessed for eligibility

Excluded (n=6)
Contraindicated to NSAIDs (n=3)
Surgery cancellation (n=3)

Randomized (n=86)

~

Allocated to SEV group (n=42)
Excluded due to surgical
type change (n=3)
Patient’s withdrawal (n=1)
Mastectomy (n=15)
BCS (n=23)

|

Lost to follow-up (n=0)

|

Analyzed (n=38)

Figure | CONSORT flow diagram.

N\

Allocated to TIVA group (n=44)

Excluded due to surgical
type change (n=2)

Mastectomy (n=16)

BCS (n=26)

|

Lost to follow-up (n=0)

|

Analyzed (n=42)

Abbreviations: BCS, breast-conserving surgery; SEV, sevoflurane-based anesthetic; TIVA, total intravenous anesthetic.

in 5 (6.3%) patients, including 4 cases for SEV group and
1 case for TIVA group. SEV group has 2 cases of death but
TIVA group has none. For all 80 cases analyzed by
Kaplan-Meier analysis, the 1- and 2-year disease-free sur-
vival (DFS) rate is 95.0% and 93.8%. The 1- and 2-year
OS rate is 100% and 96.2%. The 1-year DFS rate of SEV
and TIVA patients were 92.1% and 97.6%, and the 2-year
DFS rate of SEV and TIVA patients were 89.5% and
97.6% (P=0.138, Figure 5). The 1-year OS rate of SEV
and TIVA patients were 100.0%, respectively, and the
2-year OS rate of SEV and TIVA patients were 92.8%
and 100%, respectively (P=0.182, Figure 5). No difference
of DFS (P=0.953) and OS (P=0.281) was found in the two
surgical methods groups.

Discussion

Immunity plays a critical role in promoting cancer metastasis.
MDSCs, produced in the bone marrow from hematopoietic
stem cells, are a class of immune suppressor cells inhibiting
immune responses by T cells and natural killer cells."*"
MDSCs are generally defined as being positive for CD33/
CDl11b, but express low levels of HLA-DR in humans. They
account for <1% of circulating tumor cells in normal indivi-
duals. Elevated MDSCs are proven to be associated with the
tumor patient’s immunosuppression, late stage, poor prognosis
and resistance to therapy.”>'® In our study, there was no
significant difference in the correlation of tumor stage and

MDSCs (P=0.605). By different expressions of CDI14,
MDSC:s are classified as two main subtypes, Monocytic (Mo)-
MDSCs (CD11b+CD33+HLA-DR-CD14+) and granulocy-
tic/polymorphonuclear (PMN)-MDSCs  (CD11b+CD33
+HLA-DR—CDI14-).”° The two subtypes inhibit immune
responses via different mechanisms,'® Mo-MDSCs are related
to more severe disease, more severe stage and metastases,
while (PMN)-MDSCs correlate with poor OS in breast
cancer.” Our result is similar to the conclusion of previous
literature, higher ratio of Mo-MDSCs or lower ratio of (PMN)-
MDSCs correlates to later tumor stage (Figure 4). In Verma
et al.’s study, Women with locally advanced breast cancers
have abnormal blood regulatory cell levels (Tregs and
MDSCs) and cytokine (Thl, Th2, Thl7).
Neoadjuvant chemotherapy followed by surgery failed to abol-

profiles

ish the abnormal Treg and Th profiles. There was a significant
correlation between the circulatory levels of Tregs and the
pathological response of the breast cancers to neoadjuvant
chemotherapy.*”

There have long been some debates on effects of immu-
nity and tumor progression for volatile anesthesia and intra-
venous anesthesia (TIVA). Many studies confirmed that
volatile anesthesia suppresses cell-mediated immunity and
promotes angiogenesis and cancer cell proliferation,
whereas propofol, the most commonly used agent for
TIVA, does not suppress cell-mediated immunity’~%>!
and has better prognosis.”*> While the other works showed
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Table 1 Comparison of clinical characteristics of the SEV and TIVA groups
SEV (%) TIVA (%) X2 P-value

No. of patients 38 42 — —
Age (year) 51.0 (43.5-62.0) 49.0 (42.3-53.3) — 0.196*
Height (cm) 161.0 (160.0-165.0) 163.0 (160.0-165.3) — 0.115%
Weight (kg) 58.0 (52.8-60.5) 58.0 (56.8-59.3) — 0.507*
ASA 1.973 0.373f

| 20 (52.6) 28 (66.7)

1l 14 (36.8) 12 (28.6)

1 4 (10.5) 2 (4.8)
Duration of anesthesia (mins) 80.0 (55.0-120.0) 70.0 (60.0-100.0) — 0.768*
Tumor size (cm) 2.0 (1.5-2.6) 2.0 (1.2-3.1) — 0.836*
Carcinoma cell embolus (+) 10 (26.3) 14 (33.3) 0.468 0.494F
Nerve invasion (+) 4 (10.5) 6 (14.3) 0.029 0.8661
ER (+) 31(81.6) 28(66.7) 2292 0.130"
PR (+) 30 (78.9) 27 (64.3) 2.094 0.148t
HER-2 expression 8 (21.1) 9 (21.4) 0.002 0.9671
Surgical approach 0.551 0.908%

BCS 15 (39.5) 16 (38.1)

Mastectomy 23 (60.5) 26 (61.9)
Perioperative bleeding (mL) 100 (57.5-200) 100 (67.5-150) — 0.316*
Time of surgery (mins) 80 (55-120) 70 (60-100) — 0.768*
Pathology grade 2.866 0.413F

0 0(0) I (24)

| 3(7.9) 5(11.9)

1l 20 (52.6) 25 (59.5)

I 15 (39.5) Il (26.2)
TNM staging 3.093 0.378"

Tis 1 (2.6) 2 (4.8)

Stage | 12 (31.6) 14 (33.3)

Stage Il 19 (50.0) 14 (33.3)

Stage Il 6 (15.8) 12 (28.6)
Adjuvant therapy

Chemotherapy 31 (81.6) 32 (76.2) 0.346 0.556"

Hormonal therapy 31 (81.6) 28 (66.7) 2292 0.1301

Targeted therapy 8 (21.2) 9 (21.4) 0.002 0.967%

Radiotherapy 15 (39.5) 20 (47.6) 0.538 0.463"

Notes: All data are presented as No. (%) or median (25-75% interquartile range). *Mann—Whitney test. TChi-square (X?) test. TNM staging was defined by NCCN guideline

Version 1.0 (2018).

Abbreviations: ASA, American Society of Anesthesiologists; SEV, sevoflurane-based anesthetic; TIVA, total intravenous anesthetic; NCCN, National Comprehensive
Cancer Network; BCS, breast-conserving surgery; ER, estrogen receptor; PR, progesterone-receptor HER-2: human epidermal growth factor receptor 2.

no significant differences between these two techniques in
immunity, tumor progression and prognosis.'®'"** In our
study, it revealed propofol- and sevoflurane-based anesthe-
sia during breast cancer surgery did not affect postoperative
MDSCs (P=0.202, Figure 2) and prognosis (P=0.138 for
DFS, P=0.182 for OS, Figure 5-6).

Surgery-induced stress responses play an important
role in stimulating MDSCs growth and attenuating cell-
mediated immunity by metabolic and neuroendocrine
interruptions.>®** As various surgical extents induce

different stress responses,”* surgical methods are divided
to mastectomy group and BCS group in our study. We
hypothesized that breast mastectomy with high extent of
surgical stress might exhibit higher levels of MDSCs. Of
note, similar to previous literature result,* our result
showed patients who underwent breast mastectomy had
significantly fewer MDSCs (P=0.040). Opioids and pain
have well been confirmed to be associated with immune
depression and tumor progression,”>*® both maybe the
cause for our result. The factor of opioids was excluded

Cancer Management and Research 2019:11
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Table 2 Analgesia and adverse reactions and in the SEV and TIVA groups
SEV (n=38) TIVA (n=42) X2 P-value
Intraoperative opioid
Remifentanil 0 (0) 60 (100) 120.000 0.000"
Fentanyl 42 (70.0) 42 (70.0)
Postoperative analgesia 6 (10.0) 4 (6.7) 0.436 0.509"
Fentanyl
Flurbiprofen axetil (50 mg)
Flurbiprofen axetil (100 mg) 14 (23.4) Il (18.4) 0.455 0.500"
Postoperative VAS
VAS for 2 hrs 2(1-2) 2 (1-2) — 0.393*
VAS for 24 hrs 2 (1-3) 2 (2-3.5) — 0.194*
Adverse reactions
Sedation 2(53) 3(7.1) 0.000 1.000*
Nausea and vomiting 3(7.9) 1 (2.4) 0.380 0.538*
Dysphoria | (2.6) 0 (0) 0.003 0.960*

Notes: All data are presented as No. (%) or median (25-75% interquartile range). *Mann-Whitney test. TChi-square (X?) test.

Abbreviations: SEV, sevoflurane-based anesthetic; TIVAtotal intravenous anesthetic.

8.000

6.000

4.000

2.000

Postoperative MDSCs in PBMC (%)

.000

P=0.202

1

SEV

TIVA

Anesthetic groups

Figure 2 Expression of postoperative circulating myeloid-derivedsuppressor cells (MDSCs) in the two anesthetic groups (P=0.202).

Abbreviations: SEV, sevoflurane-based anesthetic; TIVA, total intravenous anesthetic.

because of the same dosage of perioperative opioids were
applied in the two surgical method group. For the factor of
pain, previous literatures demonstrated greater the pain
cause fewer the MDSC levels.>* In our study, the patients
receiving breast mastectomy had less VAS value than the
alternative group at 24 hr post-operation (P=0.044).
Compared to BCS, eradication of the remaining nerves in
mastectomy maybe the reason for lower VAS score and
lower MDSCs elevation. Although postoperative MDSCs
are different between the two surgical groups, no prognos-
tic difference was found for different surgical methods.
This is in accordance to our clinic principle of treatment,

namely, patients receiving mastectomy or radiotherapy
assisted BCS have the same prognosis.

There are certain limitations in our study. Firstly, fenta-
nyl’s immune influence and propofol’s induction interfer-
ence in inhalation group all make it difficult to differentiate
the properties of sevoflurane and propofol on immune
response, respectively. Of note, the aim of our study is to
provide clinical reference in certain anesthetic technique
than
Furthermore, as analgesia affects immunity and sevoflurane

comparison rather single drug comparison.

itself has analgesic effect, it is difficult to precisely achieve
and control the same analgesic effect for the two anesthetic
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Figure 3 Representative dot plots of the population of MDSCs for different surgical methods. (A) Preoperative MDSCs of mastectomy. (B) Postoperative MDSCs of

mastectomy. (C) Preoperative MDSCs of BCS. (D) Postoperative MDSCs of BCS.

Abbreviations: BCS, breast-conserving surgery; MDSCs, myeloid-derived suppressor cells.

groups. Lastly, long-term survival follow-up and multi-
centered studies need to be performed.

Our present study has some limitations. Firstly, the
most important part of this study is whether the difference
between sevoflurane and propofol-based anesthetic techni-
que is associated with breast cancer recurrence. Despite
the short follow-up period, the relapse rate of the TIVA
group appears to be lower than that of the SEVO group.
However, the follow-up period is 628 months, which
seems somewhat insufficient to evaluate the effects of
the anesthesia method on the recurrence and prognosis of
breast cancer in patients undergoing a breast surgery. We
are still constantly following the patient’s conditions.
When the follow-up period is longer enough, we will
provide updated and more accurate reports in a timely
manner. Secondly, we only observed and analyzed the
ratio of MDSCs in the SEVO group and the TIVA group,
and found the proportion of MDSCs was related to the

advanced tumor stage. With respect to cell-mediated
immunity affected by anesthetic technique, changes in
NK, T cell subsets, and immunosuppressive cytokines
need to be assessed in addition to MDSCs. We understand
that our results would be more convincing if the changes
in NK, T cell subsets, and immunosuppressive cytokines
were also discussed. However, in the present study, we
mainly focused on the effects of anesthetic technique and
surgery on MDSCs and prognosis in women underwent
breast cancer surgery, and we think that should be enough
draw a conclusion to some degree. We would love to add
the analyzation of changes in NK, T cell subsets, and
immunosuppressive cytokines in our following follow-up
and the future studies.

In conclusion, the ratio of either MDSCs subtype,
(PMN)-MDSCs and monocytic (Mo)-MDSCs, correlates
to tumor stage. Although many previous works have
suggested the potential benefits of propofol over volatile
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Table 3 Comparison of perioperative factors in different surgical methods
Mastectomy BCS X2 P-value
No. of patients 49 31 — —
Anesthetic method 0.016 0.899"
SEV 23 (46.9) 15 (48.4)
TIVA 26 (53.1) 16 (51.6)
Intraoperation opioids
Remifentanil 26 (53.1) 16 (51.6) 0.016 0.8991
Fentanyl 36 (73.5) 24 (77.4) 0.158 0.6917
Postoperative analgesia
Fentanyl 2 (4.1) 4 (12.9) 1.048 0.3061
Flurbiprofen axetil (50mg) 49 (100) 31 (100) — —
Flurbiprofen axetil (100mg) 7 (14.3) 8 (25.8) 1.654 0.198"
Serological indices
Preoperative MDSCs (%) 1.02 (0.67-2.17) 1.25 (1.02-2.03) — 0.230*
PMN-MDSCs 0.74 (—0.37-1.04) 0.75 (0.57-1.20) 0.390
Mo-MDSCs 0.44 (0.19-1.18) 0.53 (0.34-0.96) 0.544
Postoperative MDSC (%) 1.67 (1.15-3.92) 2.93 (1.65-5.00) — 0.040*
PMN-MDSCs 1.04 (0.68-1.61) 1.18 (0.81-1.90) 0.356
Mo-MDSCs 0.88 (0.41-1.98) 1.41 (0.64-3.06) 0.351
Postoperative VAS
VAS for 2 hrs 2.0 (1.0-2.0) 1.0 (0.0-2.0) — 0.108*
VAS for 24 hrs 1.0 (1.0-2.0) 2.0 (1.0-3.0) — 0.044%*

Notes: All data are presented as No. (%) or median (25-75% interquartile range), n=120. *Mann—Whitney test. {Chi-square (X?) test.

Abbreviations: BCS, breast-conserving surgery; SEV, sevoflurane-based anesthetic; TIVA, total intravenous anesthetic; Mo-MDSCs, monocytic myeloid-derived suppressor
cells; PMN-MDSCs, polymorphonuclear myeloid-derived suppressor cells.
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Figure 4 (A) Representative histogram of flow cytometry analysis of Mo-MDSCs and PMN-MDSCs. (B) The frequency of Mo-MDSCs (P=0.018) and (C) PMN-MDSCs in
MDSCs (P=0.022).

Abbreviations: MDSCs, myeloid-derived suppressor cells; Mo-MDSCs, monocytic myeloid-derived suppressor cells; PMN-MDSCs, polymorphonuclear myeloid-derived
suppressor cells.
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A Disease-free survival by Kaplan-Meier (P=0.138, log-rank test) B Disease-free survival by Kaplan-Meier (P=0.953, log-rank test)
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Figure 5 DFS by Kaplan—Meier analysis. (A) DFS in two anesthesia groups (P=0.138, log-rank test). (B) DFS in two surgical method groups (P=0.953, log-rank test).
Abbreviations: DFS, disease-free survival; SEV, sevoflurane-based anesthetic; TIVA, total intravenous anesthetic; BCS, breast-conserving surgery.

A Overall survival by Kaplan-Meier (P=0.182, log-rank test) B Overall survival by Kaplan-Meier (P=0.281, log-rank test)
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Figure 6 Overall survival (OS) by Kaplan—Meier analysis. (A) OS in two anesthesia groups (P=0.182, log-rank test). (B) OS in two surgical method groups (P=0.281, log-rank test).
Abbreviations: SEV, sevoflurane-based anesthetic; TIVA, total intravenous anesthetic; BCS, breast-conserving surgery.
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