Received :10.12.2020
Received in revised form :11.01.2021
Accepted :10.02.2021

Available online :03.05.2021

Keywords:

Breast Cancer
Systemic immune-inflammation index
Prognostic factor

Corresponding Author:

Murat Can Mollaoglu

E-mail; drmem_ 12@hotmail.com
http://dx.doi.org/10.29228/jamp.48293

Int J Acad Med Pharm,
2021;3(2); 102-105

@ROIE

NC

JAMP

Comparison of the Systemic Immune Inflammation Index

with Prognostic Factors in Patients Operated for Breast

Cancer

Murat Can Mollaoglu' Kursat Karadayi’

! Department of Surgical Oncology, Sivas Numune Hospital, Sivas, Turkey

2 Department of Surgical Oncology, Sivas Cumhuriyet University School of Medicine, Sivas, Turkey

ORCID; 0000-0002-7623-081X, 0000-0002-1459-8432

Abstract: The aim of this study is to investigate the utility of the pre-operative systemic immune inflammation
index (SII) as an independent prognostic factor in patients operated on for breast cancer. The clinical, pathological
and laboratory data of 112 patients who were operated for breast cancer in Sivas Cumhuriyet University Surgical
Oncology Department between January 1, 2014 and January 1, 2020 were retrospectively analyzed. Preoperative
systemic immune-inflammation index (SII) was calculated. The SII cut-off value was set at 600. The SII value was
compared with ca 15-3, histological grade, TNM classification, and tumor size which is an independent prognostic
factor for breast cancer. All patients were women. The average age of the patients was calculated as 58.5 years.
There was a significant relationship between SII and Ca 15.3, histological grade, tumor size, and anatomical stage
obtained by TNM classification. The increase in the systemic immune-inflammation index (SII) as other prognostic
values increase in our study suggests that this value can be used as an independent prognostic factor. We think that
SII can be used as a prognostic factor in the clinic because it does not take much time to calculate it, it is easily
accessible and its cost is low.

INTRODUCTION

Breast cancer is the second most common cause of mortality and morbidity in women worldwide.
It is also one of the most common cancers in women worldwide'. Although the incidence of breast
cancer in the world is increasing, the number of people who have been treated and survivor for breast
cancer is increasing gradually®. Breast cancer treatment varies according to the stage and pathological
diagnosis of the tumor. While the treatment option may be surgery, radiotherapy, chemotherapy,
endocrine treatment or their combination may also be the treatment option®. At the same time, clinical
results of breast cancer patients are unsatisfactory due to the ineffectiveness of prognostic factors.
Therefore, it is necessary to define new and effective prognostic factors in order to regulate breast
cancer treatment and to increase survival.

Some prognostic factors such as lymph node invasion, menopause, age, pathological stage,
histological type, molecular subtype, and tumor size affect the course of breast cancer®. Determining
the number of peripheral blood cells can help us gain insight into the inflammation of tumor cells. In
this way, it can make it easier for us to organize the treatment of the disease. Many recent studies have
shown that parameters such as neutrophil (N), white blood cell (W), lymphocyte (L), monocyte (M),
platelet count (P), C reactive protein (CRP), neutrophil lymphocyte ratio (NLR) in systemic circulation
and systemic inflammatory response index (SIRI) are high inflammatory biomarkers and these can be
considered as prognostic factors for malignant tumors>®. A new prognostic factor has been identified
for patients with cancer called the systemic immune-inflammation index (SII). SII is associated with N,
L and P numbers and calculated as SII = NxP/L. It has been shown that SII is associated with the
survival and clinical outcomes of cancer patients® '°.

Various tumor markers such as Ca 15-3 are used for breast cancer'' 3. Although Ca 15-3 increases
mostly in metastatic breast cancers, it can be detected in high concentrations in various subtypes of
breast cancer. Ca 15-3 may also be elevated in gastric cancer, ovarian cancer lung cancer, pancreatic
cancer'*!7. Although it is known that Cal5-3 has little role in early breast cancer diagnosis, it has been

shown that it can be used as a prognostic factor'®2,
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The histology of breast carcinoma is evaluated by the scoring
system modified by Elston and Ellis, which Bloom made in 1950 and

was used by Bloom and Richardson in 1957%¢%

. In this scoring
system, the grade of tumor cells are scored between 1-3 according to
the nuclear properties, mitosis numbers and ratio of tubule structures.
Grade 1-well differentiated

differentiated (6-7 points), grade 3-poorly differentiated (8-9 points).

(3-5 points), grade 2-moderately

This scoring reflects the potential malignancy grade of the tumor
cells®®. The relationship of many factors with this histological grade
system, which is accepted as a prognostic factor, has been
investigated®.

TNM staging system was developed for breast cancer by Pierre
Dennoix in France in the 1940s and 1950s>’. The TNM staging we
currently use is the algorithm contained in the book American Joint
Committee on Cancer (AJCC), which published its first edition in
1977°%31,

The anatomical stage of breast cancer is evaluated between 0 and
4 according to the size of the tumor (T), the number of lymph nodes
involved (N), and distant metastasis (M)*2.

In this study, it was investigated whether it is possible to use SII as
an independent prognostic factor in the clinic by comparing SII values
with ca 15-3, tumor size, histological grade and anatomical stage,
which are considered prognostic factors.

MATERIALS and METHODS

Ethical approval

Since the article we wrote was not prepared by taking biological
samples (blood, urine, serum, etc.) from humans, not based on the
study of biological samples previously taken, did not evaluate personal
information and their relationship with diseases and was not a study in
which experimental procedures (drugs, etc.) were applied to humans,
ethics committee approval was not required.

Patients and study design

The clinical, pathological and laboratory data of 112 patients who
were operated for breast cancer between January 1, 2014 and January
1, 2020 were retrospectively analyzed. Laboratory values (neutrophil,
lymphocyte, platelet, cal5-3 values) of the patients 3 days before
surgery were used. Clinico-pathological data were retrieved from their
retrospectively  recorded files. Calculated by the formula
SII = P (10°L)x N(10°L) /L(10%L). Clinico-pathological data
includes gender, age, tumor size, histopathological tumor grade
(modified scart-bloom richardson), anatomical stage.

Statistical analysis

The normality ranking of the data used in the study was achieved
by the Shapiro-Wilk test. It was observed that the order of normality
was not provided. Mann Whitney U test was used in paired
comparisons, and Kruskal Wallis H test was used in multiple
comparisons. Chi Square was used for comparison of categorical data.
Analysis results were interpreted at a 95% confidence level.

RESULTS

112 patients were studied. All of the patients were women, their
average age was 58.5. It was observed that 45 patients underwent
Breast-Conserving Surgery (BCS), and 67 patients underwent
Modified Radical Mastectomy (MRM). When the histopathological of
the tumors were examined, it was found that 11 invasive malignant

epithelial tumors, 2 invasive lobular carcinomas, 2 invasive
papillary carcinomas, 3 invasive medullary carcinomas, 2 mixed
invasive carcinomas, 1 stony ring cell carcinoma, 4 ductal carcinoma
insitu, 87 unspecified invasive ductal carcinomas.

When tumor size was compared with SII, it was seen that as the
tumor size increased, SII increased significantly. While the median
value of tumor size was found to be 13 in patients with SII less than
600, it was found that the median value of tumor size was 50 in

patients with SII greater than 600 (Table 1).

Table 1. Relationship between SII and tumor size (mm) SII: Systemic
immun-inflamation index IQR: Inter Quantile Range SII cut-off value = 600

Size (mm)
SII %25 %75 Median IQR P
<600 10,00 22,00 13,00 12 <0,001
>600 27,00 88,00 50,00 59

It was observed that as Ca 15-3 increased, SII also increased
significantly. While the median value of ca 15-3 was found to be
15.34 in patients with SII less than 600, it was found that the median
value of ca 15-3 was 76.5 in patients with SII greater than 600 (Table
2).

Table 2. Relationship between SII and ca 15-3 (U/ml) SII: Systemic
immun-inflamation index IQR: Inter Quantile Range SII cut-off value = 600

Ca 15-3 (U/ml)
SII %25 %75 Median IQR P
<600 11,28 23,00 15,34 1172 <001
>600 23,30 113,00 76,50 89.7

It is observed that as the histological grade of the tumor increases,
SII also increases significantly. While the number of patients with SII
less than 600 in grade 1 was 23, the number of patients with SII
greater than 600 in grade 1 was 2, the number of patients with SII less
than 600 in grade 2 was 6, the number of patients with SII greater than
600 in grade 2 was 44, and the number of patients with SII less than
600 in grade 3 was 0 while the number of patients with SII greater
than 600 in grade 3 was found to be 37 (Table 3).

Table 3. Relationship between SII and histological grade SII: Systemic
immun-inflamation index BR: Bloom Richardson SII cut-off value = 600

SII Total
<600 >600 P
Gra- 1,00 Count 23 2 25 <0,001
de.BR —
% within 92,0 8,0% 100,0
Grade.BR % %
2,00 Count 6 44 50
% within 12,0 88,0 100,0
Grade.BR % % %
3,00 Count 0 37 37
% within 0,0% 100,0 100,0
Grade.BR % %
Total Count 29 83 112
% within 25,9 74,1 100,0
Grade.BR % % %

It is seen that as the tumor stage increases, SII also increases
significantly. While in patients with SII values less than 600; 3, 11, 13,
1, 0, 0, 1 patients were detected in stages 0, 1, 2a, 2b, 3a, 3c, 4,
respectively, in patients with SII greater than 600; 0, 1, 32, 19, 17, 14,
0 patients were detected in stages 0, 1, 2a, 2b, 3a, 3c, 4 were
identified, respectively (table 4).
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Table 4. Relationship between SII and grade determined by anatomical
stage SII: Systemic immun-inflamation index SII cut-off value = 600

N Total
<600 >600 P
Stage 0 Count 3 0 3 <0,001
% within evere 100,0  0,0% 100,0
% %
1 Count 11 1 12
% within evere 91,7 8,3% 100,0
% %
2a Count 13 32 45
% within evere 28,9 71,1 100,0
% % %
2b  Count 1 19 20
% within evere 5,0% 95,0 100,0
% %
3a Count 0 17 17
% within evere 0,0% 100,0 100,0
% %
3c Count 0 14 14
% within evere 0,0% 100,0 100,0
% %
4 Count 1 0 1
% within evere 100,0 0,0% 100,0
% %
Total Count 29 83 112
% within evere 25,9 74,1 100,0
% % %
DISCUSSION

Recently, many studies have been conducted on systemic
inflammatory response and prognostic factors in cancer patients.
These studies have shown that systemic inflammatory response can
predict tumor behavior and patient survival, and thus can be used as an
independent prognostic factor'®**%. SII is a new systemic immune
inflammation index. SII represents the inflammatory and immune
status of the patient. It has been proven that SII can be used as a
preoperative biomarker in various tumors'® -,

SII is calculated using the formula neutrophil count x platelet
count / lymphocyte count. Since the SII index is calculated by the
numbers of neutrophil platalet lymphocytes, the change of these cells
directly affects the SII index. Neutrophils can increase tumor activity
by secreting various inflammatory mediators such as vascular
endothelial growth factor, interleukin (IL) -6, IL-10, and IL-22%.
Platelets can protect cancer cells from being broken down by natural
killer cells*®. Lymphocytes can affect the growth of the tumor with the
cytokines they secrete, and it does this by inhibiting the proliferation
and migration of cancer cells*’. On the other hand, lymphocytes play a
role in cancer immune surveillance and thus prevent the progression of
cancer®’. Therefore, cancer patients with low lymphocyte count give
inadequate response to immunological reactions*'.

The relationship of SII with various types of cancer has been
investigated. Hu et et al. showed that SII is a prognostic factor related
to local recurrence in patients with hepatocellular cancer®. Whang et
al. showed that the SII value in patients with gastric cancer is related
to local lymph node metastasis, distant metastasis, age, and tumor
invasion'®. Similar results were found with gastric and hepatocellular
cancers in studies conducted to evaluate the relationship between lung

cancer and SII°¢

. The results of a large-scale study on breast cancer
involving 2642 patients in 2020 showed that SII is an independent
prognostic factor for breast cancer®. In the study conducted by Li et
al. with 161 breast cancer patients, it was shown that SII elevation in

luminal breast cancer increased resistance to endocrine treatment, and

TNM staging and SII were shown to be independent prognostic factors
in breast cancer®. The results of the study conducted by Jiang et al.
showed that SII is a poor prognostic factor for nasopharangial cancer
patients®. The results of our study show that SII can be used an
independent prognostic factor for clinical evaluation of breast cancer
and other cancers.

In this study, SII was compared with ca 15-3, histological grade,
tumor size and anatomic stage which is considered as a prognostic
factor for breast cancer. SII was found to be correlated with prognostic
factors. It was also observed that high SII was associated with high
malignancy, metastatic lymph node, high stage, high histological
grade, high cal5-3, high tumor size.

There are some restrictions for this study. The first is that it has
been applied in a small number of patients in a small center. The
second is that it was made in one center. It would be more useful to

compare the results of different centers with more patients.

Conclusion

As a result, we think that SII, like other prognostic factors, can be
used as an independent prognostic factor for breast cancer. We think
that multicenter studies with larger numbers of patients may be useful
to evaluate the prognostic relationship between breast cancer and SII.

Conflict of interest
The authors declare that they have no conflict of interest.

Acknowledgements
None.

REFERENCES

1. Siegel RL, Miller KD, Jemal A. Cancer statistics. CA: A Cancer Journal
for Clinicians. 2019;69:7-34.

2. Igbal J, Amir E, Rochon PA, Giannakeas V, Sun P, Narod SA.
Association of the timing of pregnancy with survival in women with
breast cancer. JAMA Oncology. 2017;3:659-665.

3. Gradishar WJ, Anderson BO, Balassanian R, et al. Breast cancer, version
4.2017, NCCN clinical practice guidelines in oncology. Journal of the
National Comprehensive Cancer Network. 2018;16:310-320.

4. Medeiros B, Allan AL. Molecular mechanisms of breast cancer metasta-
sis to the lung: clinical and experimental perspectives. International
Journal of Molecular Sciences. 2019;20:2272.

5. Chen L, Hao Y, Cong X, et al. Peripheral blood
platelet-to-lymphocyte ratio (PLR) for predicting the survival of patients
with gastric cancer treated with SOX or XELOX regimen neoadjuvant
chemotherapy. Technology in
2019;18:1533033819829485.

6.  Elyasinia F, Keramati MR, Ahmadi F, et al. Neutrophil-lymphocyte ratio
in different stages of breast cancer. A cta Medica Iranica. 2017:228-232.

7. Li S, Xu H, Wang W, et al. The systemic inflammation response index
predicts survival and recurrence in patients with resectable pancreatic

venous

Cancer Research & Treatment.

ductal adenocarcinoma. Cancer Management and  Research.
2019;11:3327.
8 Ma Jvy, Hu G, Liu Q. Prognostic significance of the

lymphocyte-to-monocyte ratio in bladder cancer undergoing radical
cystectomy: a meta-analysis of 5638 individuals. Disease Markers.
2019;2019.

9.  Chen J-H, Zhai E-T, Yuan Y-J, et al. Systemic immune-inflammation
index for predicting prognosis of colorectal cancer. World Journal of
Gastroenterology. 2017;23:6261.

10. Wang K, Diao F, Ye Z, et al. Prognostic value of systemic
immunel Jinflammation index in patients with gastric cancer. Cancer
Communications. 2017;36:1-7.

11. Duffy M. Biochemical markers in breast cancer: which ones are clinically

useful? Clinical Biochemistry. 2001;34:347-352.

104



12.

13.

14.

15.

16.

17.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Duffy MJ. Predictive markers in breast and other cancers: a review.
Clinical Chemistry. 2005;51:494-503.

Sturgeon CM, Dufty MJ, Stenman U-H, et al. National Academy of
Clinical Biochemistry laboratory medicine practice guidelines for use of
tumor markers in testicular, prostate, colorectal, breast, and ovarian
cancers: Oxford University Press; 2008.

Bon GG, von Mensdorff-Pouilly S, Kenemans P, et al. Clinical and
technical evaluation of ACS™ BR serum assay of MUC1 gene-derived
glycoprotein in breast cancer, and comparison with CA 15-3 assays.
Clinical Chemistry. 1997;43:585-593.

Hayes DF, Zurawski Jr VR, Kufe DW. Comparison of circulating
CA15-3 and carcinoembryonic antigen levels in patients with breast
cancer. Journal of Clinical Oncology. 1986;4:1542-1550.

Stieber P, Molina R, Chan DW, et al. Clinical evaluation of the Elecsys
CA 15-3 test
2003;49:15-24.
Stieber P, Molina R, Chan DW, et al. Evaluation of the analytical and
clinical performance of the Elecsys® CA 15-3 immunoassay. Clinical
Chemistry. 2001;47:2162-2164.

Canizares F, Sola J, Perez M, et al. Preoperative values of CA 15-3 and
CEA as prognostic factors in breast cancer: a multivariate analysis.
Tumor Biology. 2001;22:273.

Duffy MJ, Duggan C, Keane R, et al. High preoperative CA 15-3
concentrations  predict in node-negative
node-positive breast cancer: study of 600 patients with histologically
confirmed breast cancer. Clinical Chemistry. 2004;50:559-563.

Ebeling F, Stieber P, Untch M, et al. Serum CEA and CA 15-3 as
prognostic factors in primary breast cancer. British Journal of Cancer.
2002;86:1217-1222.

Gion M, Boracchi P, Dittadi R, et al. Prognostic role of serum CA15. 3 in
362 node-negative breast cancers. An old player for a new game.
European Journal of Cancer. 2002;38:1181-1188.

Kumpulainen EJ, Keskikuru RJ, Johansson RT. Serum tumor marker CA
15.3 and stage are the two most powerful predictors of survival in

in breast cancer patients. Clinical Laboratory.

adverse outcome and

primary breast cancer. Breast Cancer Research and Treatment.
2002;76:95-102.

Molina R, Auge JM, Farrus B, et al. Prospective evaluation of
carcinoembryonic antigen (CEA) and carbohydrate antigen 15.3 (CA
15.3) in patients with primary locoregional breast cancer. Clinical
Chemistry. 2010;56:1148-1157.

Molina R, Jo J, Filella X, et al. c-erbB-2 oncoprotein, CEA, and CA 15.3
in patients with breast cancer: prognostic value. Breast Cancer Research
and Treatment. 1998;51:109-119.

Shering SG, Sherry F, McDermott EW, O'Higgins NJ, Duffy MIJ.
Preoperative CA 15013 concentrations predict outcome of patients with
breast carcinoma. Cancer: Interdisciplinary Intemational Journal of the
American Cancer Society. 1998;83:2521-2527.

Bloom H. Prognosis in carcinoma of the breast. British Journal of Cancer.
1950;4:259.

Giiveloglu E. Meme, over ve tuba karsinomlarinda BRCA1 ve BRCA2
protein ekspresyonlarinin prognostik onemi: immiinohistokimyasal ve
kinikopatolojik ¢alisma (Uzmanlik Tezi). 4dana: Cukurova Universitesi
Tip Fakiiltesi. 2006.

Meyer JS, Alvarez C, Milikowski C, et al. Breast carcinoma malignancy
grading by Bloom—Richardson system vs proliferation index:
reproducibility of grade and advantages of proliferation index. Modern
Pathology. 2005;18:1067-1078.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Daglar G, Yiiksek YN, Gozalan AU, Tiitiinctii T, Giingér Y, Kama NA.
The prognostic value of histological grade in the outcome of patients with
invasive breast cancer. Turkish Journal of Medical Sciences. 2010;40:7-
15.

Amin MB, Greene FL, Edge SB, et al. The eighth edition AJCC cancer
staging manual: continuing to build a bridge from a population(Ibased to
a more “personalized” approach to cancer staging. CA: A Cancer Journal
for Clinicians. 2017;67:93-99.

Plichta JK, Campbell BM, Mittendorf EA, Hwang ES. Anatomy and
breast cancer staging: is it still relevant? Surgical Oncology Clinics.
2018;27:51-67.

Kalli S, Semine A, Cohen S, Naber SP, Makim SS, Bahl M. American
joint committee on cancer’s staging system for breast cancer: what the
radiologist needs to know. Radiographics. 2018;38:1921-1933.

Aziz MH, Sideras K, Aziz NA, et al. The systemic-immune-inflammation
index independently predicts survival and recurrence in resectable
pancreatic cancer and its prognostic value depends on bilirubin levels: a
retrospective multicenter cohort study. A nnals of Surgery. 2019;270:139-
146.

Fankhauser CD, Sander S, Roth L, et al. Systemic inflammatory markers
have independent prognostic value in patients with metastatic testicular
germ cell tumours undergoing first-line chemotherapy. British Journal of
Cancer. 2018;118:825-830.

Hu B, Yang X-R, Xu Y, et al. Systemic immune-inflammation index
predicts prognosis of patients after curative resection for hepatocellular
carcinoma. Clinical Cancer Research. 2014;20:6212-6222.

Gao Y, Zhang H, Li Y, Wang D, Ma Y, Chen Q. Preoperative increased
systemic immune-inflammation index predicts poor prognosis in patients
with operable non-small cell lung cancer. Clinica Chimica Acta.
2018;484:272-277.

Tan KW, Chong SZ, Wong FH, et al. Neutrophils contribute to inflam-
matory lymphangiogenesis by increasing VEGF-A bioavailability and
secreting VEGF-D. Blood, The Journal of the American Society of
Hematology. 2013;122:3666-3677.

Nieswandt B, Hafner M, Echtenacher B, Ménnel DN. Lysis of tumor cells
by natural killer cells in mice is impeded by platelets. Cancer Research.
1999;59:1295-1300.

Ferrone C, Dranoff G. Dual roles for immunity in gastrointestinal
cancers. Journal of Clinical Oncology. 2010;28:4045.

Dunn GP, Old LJ, Schreiber RD. The immunobiology of cancer
immunosurveillance and immunoediting. Immunity. 2004;21:137-148.
Chen L, Zhang F, Sheng X-g, Zhang S-q. Decreased pretreatment
lymphocyte/monocyte ratio is associated with poor prognosis in stage Ibl
—Ila cervical cancer patients who undergo radical surgery. OncoTargets
and Therapy. 2015;8:1355.

Zhang Y, Sun Y, Zhang Q. Prognostic value of the systemic immune-
inflammation index in patients with breast cancer: a meta-analysis.
Cancer Cell International. 2020;20:1-12.

Li Q-x, Shi D-j, Zhang L-x, et al. Association of body mass and systemic
immune-inflammation indices with endocrine therapy resistance in
luminal breast cancers. Journal of International Medical Research.
2019;47:1936-1947.

105



