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Abstract

Introduction: Cancer is the world’s second leading cause of death, where
48,998 new breast cancer cases were found everyyear in Indonesia. Surgery
procedure as primary treatment for breast cancer induced inflammation and
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combination compared to GA alone on IL-6 and PLR in breast cancer patients

undergoing breast removal surgery.

Method: This is an experimental study with pre-post test randomized control
group design. 48 breast cancer patients who underwent breast removal surgery
who meet the research criteria were included in this research. IL-6 and PLR were
taken from blood sample 24 hour before and after surgery.

Results: Postoperative IL-6 levels were higher in GA group (11,18 + 6,81)
compared with PECS block (10,43 = 9,40). Postoperative PLR levels were
higher in GA group (268,79 + 208,48) than PECS block (160,91 + 62,58). The
difference between IL-6 and PLR levels was found to be higher in GA group
(2,35+£3,54 and 54,13 £ 110,61).

Conclusion: IL-6 and PLR as inflammation biomarkers were found to be lower
in combination of PECS block II with GA than in GA alone.
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Introduction

Cancer is the world’s second leading cause of
death, where 48,998 new breast cancer cases
were found everyyear in Indonesia. Surgery
procedure as primary treatment for breast
cancer induced inflammation and
immunosuppression, releasing inflammatory
cytokines namely IL-6 and Platelet-To-
Lymphocyte Ratio (PLR) as proinflammatory
mediator (1-5). Pectoralis Nerve (PECS) II
combination with general anesthesia (GA) is a
common anesthetic technique in breast cancer
surgery. Research about PECS Block and GA
effect on proinflammatory biomarkers in early
breast cancer surgery is still limited (6-9). This
research aims to study the effects of the GA and
PECS II combination compared to GA alone on
IL-6 and PLR in breast cancer patients
undergoing breast removal surgery.

Materials & Methods

This is an experimental study with pre-post test
randomized control group design. 48 breast
cancer patients who underwent breast removal
surgery who meet the research criteria were
included in this research. IL-6 and PLR were
taken from blood sample 24 hour before and
after surgery.

This research is an experimental analytical
research with a pre-post test randomized control
approach. This research has received ethical
clearance from the Health Research Ethics
Commission of Dr. Kariadi Hospital, Semarang
with No. 1547/EC/KEPK-RSDK/2023.
Subjects in this study were all breast cancer
patients who underwent breast removal surgery
at our hospital in August — October 2023 which
meets the research criteria. Inclusion criteria
included age 18 to 59 years, patients with
physical status according to American Society
of Anesthesiologists classification: ASA 1
(patients healthy and normal, Body Mass Index
(BMI) <30, non-smoker, good exercise
tolerance) and ASA 2 (patients with mild
systemic disease, without functional limitations
and well-controlled disease) (10), Ca mammae
patients with stages I-II, patients who will
undergo surgery to remove breast cancer, are
able to communicate verbally, and agree to

participate in the research by signing a consent
form. Exclusion criteria in this study were
patients with allergies or contraindications to
the drugs in the study, patients with local
infections at the site of PECS Block II
administration, and patients with blood
coagulation disorders history. Using Federer’s
Formula, minimum sample size was 16 patients
per group.

The CONSORT diagram was shown in Figure
1. Patients were then randomized using close
envelope method, and were divided into two
major groups: the first group that only given
general anesthesia, and the second group which
received PECS II block and general anesthesia
for their surgery. PECS II block was done
before general anesthesia, using 30cc of 0,25%
isobaric bupivacaine, administered between
serratus anterior and pectoralis minor muscle
with ultrasound sonography (USG) guidance.
All patients were given midazolam 0,05
mg/kgBW for premedication. Induction was
done to all patients using propofol
(2mg/kgBW), rocuronium (0,6 mcg/kgBW) and
fentanyl (2mcg/kgBW) and all patients were
intubated. Intraoperative analgesia was given
using 1000 mg intravenous paracetamol and 30
mg intravenous ketorolac. Analgesia was also
given postoperatively by using ketorolac 30 mg
intravenous every 8 hours, fentanyl 1-2
mcg/kgBW/hour, and oral paracetamol 1000
mg.

Statistical Analysis was done on SPSS for
Windows  25th  version.  Shapiro-Wilk
Normality Test was run first to determine data
normality, with p value > 0,05 meaning a
normal data distibution. To measure the
pairwise difference in two groups, unpaired T-
Test (for data with normal distribution) and
Mann-Whitney Test (for data with not normal
distribution) were done. Pre-and Post Test IL-6
and PLR Levels were measured using Paired-T
Test and Wilcoxon Test, the former used in
normally distributed data. Spearman correlation
test was also done to measure the correlation
between IL-6 and PLR with surgery duration.
All of the five tests were considered significant
if p value < 0,05.
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Fig 1: CONSORT chart demonstrates the flow work of the current study

Results
Table 1 shows research subjects characteristics,

while Table 2 shows research subjects
characteristics in control and treatment group.

Table 1: Characteristics of Research Subjects

Variable Subject Groups p
Mean = SD Median (min — max) Control Treatment

Age (year) 48,63+ 11,15 47 (27-177) 4992+ 10,69 4733+11,68 0428

Weight (kg) 63,00 + 13,80 61,5 (40 - 98) 62,21 413,52 63,79+ 1431 0,695

Height (cm) 1,58 + 0,07 1,59 (1,44 — 1,70) 1,59 + 0,07 1,57 +0,08 0,250°

g{"g‘}g}%’la“ Index 55 35 4507 2548 (14,36 — 35,63) 2474£554 25901460 04338

(Sl‘iﬁfllt’ey) duration > 35 4 5518 107,74 (13,95 - 261,05)  85,85+59,02 118,91 £46,57 0,026+

Mean — Arterial o016, g 13 83,33 (70,33 — 106,33) 8533+1021 86,86+804 0,568

Pressure (mmHg)

Fentanyl 93,13 + 20,02 100 (50 — 150) 89,17+ 19,09 97,08+20,53 0,497}

consumption (mg)
Note: * Significant (p < 0,05); ¥ Independent T Test;  Mann Whitney Test
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Before breast removal surgery, the average IL-
6 level in control group was 8,83 £ 4,0; and in
treatment group it was 12,48 + 11,96. After
breast removal surgery, the average 1L-6 level
in control group was 11,18 + 6,81; and in
treatment group it was 10,43 £ 9,40. Average
difference in IL-6 levels before and after breast
removal surgery in control group was 2,35 +
3,54; and in treatment group it was -2,05 + 4,41.

The results of the pairwise difference test
between IL-6 pre and IL-6 post in the control
group and treatment group were significant
(p=0.003 and p=0.010). In the unpaired
difference test between the control group and
the treatment group it was found that IL-6 pre
and IL-6 post were not significant (p=0.606 and
p=0.386), while the difference in IL-6 was
significant (p<0.001).
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Table 2: Results for differences in IL-6 levels pre test, post test and difference
Groups

IL-6 Control (24) Treated (24) P

Pre test 8,83 + 4,00 12,48 + 11,96 0,606*
Post test 11,18 £6,81 10,43 + 9,40 0,386%

P 0,0031* 0,0107*

Difference 2,35+3,54 -2,05+4,41 <0,001%*

Description: * Significant (p <0,05); ¥ Independent t;  Mann Whitney; ¥ Wilcoxon; Y Paired t

Analysis of PLR Levels

Before breast removal surgery, the average PLR
level in control group was 0,60 = 0,24; and in
treatment group it was 0,57 = 0,26. After breast
removal surgery, the average PLR level in
control group was 0,64 + 0,28; and in treatment

group it was 0,50 = 0,20. Average difference in
PLR levels before and after breast removal
surgery in control group was 0,04 = 0,10; and in
treatment group it was -0,07 £ 0,19.

Table 3: Test results for differences in PLR pre test, post test and difference

Groups
PLR Control (24) Treated (24) P
Pre test 0,60 + 0,24 0,57+ 0,26 0,433
Post test 0,64 + 0,28 0,50 £ 0,20 0,0311*
D 0,1237 0,278
Difference 0,04 £ 0,10 20,07 £ 0,19 0,0375

Description: * Significant (p < 0,05); ¥ Mann Whitney; ¥ Wilcoxon; ¥ Paired t

From Spearman's correlation test result, the
relationship between surgical duration and

difference in PLR and IL-6 were not significant
(p value >0.05).

Table 4: Relationship between Surgical Duration and Difference in PLR and Difference in IL-6

Operation duration

Variable P "
PLR difference 0,447 -0,112
1L-6 difference 0,238 -0,174
Discussion cell lines, and IL-6 mRNA is detected in tumor

IL-6 is a biomarker of tissue damage and is a
pro-inflammatory cytokine that is increased in
breast cancer. Elevated IL-6 levels were
correlated with poor prognosis and metastasis.
This study showed that postoperative IL-6
levels were lower in the combination group of
general anesthesia and PECS block II. The
difference in IL-6 levels was found to be higher
in the combined anesthesia technique group.
These results are similar to Chen et al., study
where IL-6 levels were much lower in the
general anesthesia (GA) group combined with
continuous paravertebral block (CPVB) in
breast cancer surgery (10,11).

IL-6 plays an important role in tumor cell
expansion and differentiation. Previous studies
have shown that patients with advanced cancer
experience simultaneous immunostimulation
and immunosuppression. This causes an
increase in the concentration of various
cytokines including IL-6. Apart from that, IL-6
can also be produced by cancer tissue, cancer

cells so that local inflammation will occur
consistently in the tumor location environment.
IL-6-related cytokines play an important role in
the formation and maintenance of cancer
progenitor cells. This role contributes to the
tumor microenvironment which has the
potential to regulate stem cell properties and
cancer cell metastasis. Solid tumors such as
breast cancer cells have interactions with
mesenchymal stem cells, adipocytes, cancer-
associated fibroblasts, endothelium, and tumor
immunity. Elevated IL-6 levels are usually
accompanied by poor prognosis and lower
survival in breast cancer patients (12,13).

For local anesthesia techniques, several in vivo
and in vitro studies have shown that local
anesthesia has different effects on inflammatory
biomarkers depending on the dose and
leukocyte adhesion ability of the type of
anesthesia given. Other studies support this
theory by showing that various local anesthetic
agents are able to inhibit leukocyte movement
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and granulocyte phagocytosis which is
reversible (14,15).

Meanwhile, platelets are the main source of one
of the tumor development factors, namely
transforming growth factor beta-1 (TGFpB1),
which helps the invasion and growth of cancer
cells. Platelets can also keep cancer cells away
from the body's immune cytotoxicity so that
metastasis continues. Therefore, high platelet
counts may be associated with poor prognosis
of breast cancer patients. PLR, Elevated PLR
values with high platelet counts and/or low
lymphocyte counts, often lead to low antitumor
activity and poor prognosis. Previous research
also found that high PLR levels were
significantly associated with low Pathological
Complete Response (pCR) rates and poor
prognosis, including Overall Survival and
Disease Free Survival (15,16).

Anesthetia techniques (general and regional
anesthesia) and different duration of surgery
have different effects on the patient's PLR and
IL-6 levels. This impacts body's immune
response, where regional anesthesia is
associated with a reduction in the stress
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Fig 1: CONSORT chart demonstrates the flow work of the current study
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Table 4: Characteristics of Research Subjects
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Variable Subject Groups P
Mean £+ SD Median (min — max) Control Treatment

Age (year) 48,63+ 11,15 47 27-177) 49,92 + 10,69 47,33 +11,68 0,428%
Weight (kg) 63,00 = 13,80 61,5 (40 —98) 62,21 +£13,52 63,79 £ 14,31 0,695%
Height (cm) 1,58 £0,07 1,59 (1,44 - 1,70) 1,59 £ 0,07 1,57 £0,08 0,250%
Body Mass Index (kg/m?) 25,32 +5,07 25,48 (14,36 —35,63) 24,74 + 5,54 25,90 £4,60 0,4338%
Surgery duration (minute) 102,38 + 55,18 107,74 (13,95 -261,05) 85,85+ 59,02 118,91 + 46,57 0,026%*
Mean Arterial Pressure (mmHg) 86,10+ 9,13 83,33 (70,33 — 106,33) 85,33 £10,21 86,86 + 8,04 0,568%

Fentanyl consumption (mg) 93,13 +£20,02 100 (50 — 150) 89,17 £19,09 97,08 +£20,53 0,497¢

Note: * Significant (p < 0,05); $ Independent T Test;  Mann Whitney Test
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Table 5: Results for differences in IL-6 levels pre test, post test and difference

L6 Groups p
Control (24) Treated (24)

Pre test 8,83 + 4,00 12,48 + 11,96 0,606*

Post test 11,18 + 6,81 10,43 + 9,40 0,386%

P 0,003%* 0,0107*

Difference 2,35+3,54 -2,05+4,41 <0,001%*

Description : * Significant (p < 0,05); § Independent t; ¥ Mann Whitney; ¥ Wilcoxon; ¥ Paired t
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Table 6: Test results for differences in PLR pre test, post test and difference

Groups
PLR Control (24) Treated (24) P
Pre test 0,60 + 0,24 0,57+ 0,26 0,433%
Post test 0,64+ 0,28 0,50 + 0,20 0,031+*
D 0,1237 0,278
Difference 0,04+ 0,10 -0,07+ 0,19 0,037+

Description: * Significant (p < 0,05); ¥ Mann Whitney; © Wilcoxon; ¥ Paired t

(p value <-/-0)
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Table 4: Relationship between Surgical Duration and Difference in PLR and Difference in IL-6

Operation duration

Variable

r

PLR difference
IL-6 difference

0,447 -0,112
0,238 -0,174
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