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The role of new inflammatory markers, Systemic Immune Inflammation Index (SII) and Systemic Inflammatory Response Index (SIRI) in bariatric surgery 




ABSTRACT

Background and Objectives. Obesity became an important health problem in last years.It’s relation with many inflammatory markers and indexes were studied.We aimed to analyse the role of Systemic Immune Inflammation Index (SII) and Systemic Inflammatory Response Index (SIRI) in bariatric surgery 
Materials and Methods. Single-center observational, cross-sectional, and retrospective study was 

carried out. Data about  demographics, comorbidities, 

excess weight loss (EWL), as well as BMI, laboratory results, and inflammatory markers including 

platelet (MPV x Platelet Count/1000) (PCT), platelet lymphocyte ratio (PLR), neutrophil 

lymphocyte ratio (NLR), monocyte lymphocyte ratio (MLR)  were recorded  preoperatively and 

postoperatively at 1st, 6th, 12th and 24th months. The SII and SIRI values also calculated 

preoperatively and at 1st, 6th, 12th and 24th months after surgery.

Results. A total of 149  patients operated by a single surgeon were studied. The mean age of the  

patients was 36.77±11.39 (18-66). When you compare the preoperative and postoperative values 

of SII and SIRI  all values were   decreased after bariatric surgery.

Conclusions. Inflamatory indexes SII and SIRI are decreasing after bariatric surgery.They are not 

clearly related  with EWL.

Keywords: Sleeve gastrectomy, Systemic Immune Inflammation Index (SII) and Systemic 

Inflammatory Response Index (SIRI)




Introduction
	
Obesity is a health issue increasing in incidence and became the fifth leading cause of mortality 

worldwide.  It can effects multiple organ systems, including the cardiovascular, endocrine, 

respiratory, digestive, musculoskeletal, neurological and reproductive systems, also increases the 

cancer and metabolic syndrome risk (1).

There is a low-grade chronic inflammation and elevated systemic inflammatory markers in obesity 

(2,3).  Platelets, neutrophils, and lymphocytes play important roles in the immune response to 

chronic inflammation and obesity.The  adipose tissue in obese patients secretes many 

inflammatory markers  including  TNF-α and IL-6. There is also reduction in anti‐inflammatory 

mediators such as adiponectin causing   proinflammatory state that exacerbates insulin resistance, 

endothelial dysfunction, and atherogenesis  . Low-grade chronic inflammation and  activation of 

the immune system cause obesity-related conditions. Weight loss can reduce inflammation.  New 

inflammatory biomarkers with high levels, the systemic immune-inflammation index (SII) and the 

systemic inflammation response index (SIRI), have been found that may related with obesity 

prognosis.  SII is calculated as platelet count × neutrophil count / lymphocyte count, and the  SIRI 

is calculated as neutrophil count × monocyte count / lymphocyte count. These markers can  easily 

be figured out from routine blood tests. Postoperative  levels after bariatric surgery are  related 

with insufficient weight loss (IWL), suggesting that persistent inflammation may play a role in 

failed surgical outcomes.


In this study, we aimed to determine the relation of inflammatory markers mainly the  Systemic 

Immune-inflammation Index (SII) and Systemic Inflammation Response Index (SIRI) with obesity 

surgery. Also to evaluate the (SII) and  (SIRI) levels   after bariatric surgery  to assess its 

association with insufficient weight loss.











Method

This single-center observational, cross-sectional, and retrospective study was carried out with the 

approval of the hospital ethics committee (No: 2020.41.172). Data of 149 patients    who underwent 

sleeve gastrectomy by a single surgeon in the General Surgery Clinic of Health Sciences 

University Fatih Sultan Mehmet Training and Research Hospital in between January 2010 and 

March 2021 were obtained from the hospital database. Patient demographics, comorbidities, 

excess weight loss (EWL), as well as BMI, laboratory results, and inflammatory markers including 

platelet (MPV x Platelet Count/1000) (PCT), platelet lymphocyte ratio (PLR), neutrophil 

lymphocyte ratio (NLR), monocyte lymphocyte ratio (MLR)  were recorded  preoperatively and 

postoperatively at 1st, 6th, 12th and 24th months. 

All patients had  preoperative evaluation by an endocrinologists, nutritionists, psychologists, 

psychiatrists and general surgeon. Written informed consent was obtained from all participants 

before surgery.

The operated patients had BMI  40 or BMI of 35-39.9 with comorbidities. Systemic immune 

inflammation index (SII) was calculated using the formula platelet count x neutrophil 

count/lymphocyte count and Systemic Inflammatory Response Index (SIRI) was calculated using 

the formula neutrophil count x monocyte count/lymphocyte count. Patients who were needed 

postoperative intensive care unit or developed complications were excluded.




Statistical analysis

For statistical analysis, SPSS Statistics 22 (IBM Corp., Armonk, NY) software was used. The 

normal distribution of parameters was tested using the Kolmogorov-Smirnov and Shapiro-Wilks 

tests. In addition to descriptive statistics (mean, standard deviation, frequency), Pearson correlation 

analysis was used to analyze the relationships between the parameters. Significance was set at 

p<0.05. 


Results

A total of 149 obese patients operated by a single surgeon were studied. The mean age of the 

patients was 36.77±11.39 (18-66). In this study, 133 (89.3%) patients were female and 16 (10.7%) 

were male. The mean BMI was 46.1±4.7 kg/m2. The median ASA score was 3. Diabetes mellitus 

was present in 28.2%, hypertension in 11.4%, and hypothyroidism in 10.7% of the patients. 

Polycystic ovary syndrome (PCOS) has been detected in 9% of female patient   Table 1.

When you compare the preoperative and postoperative values of SII and SIRI  all values were 

decreased after bariatric surgery. Laboratory results before the operation and on postoperative 1st, 

6th, 12th, and 24th months are seen in Table 2.

There was no statistically significant correlation  between EWL and  platelet, PCT, NLR, PLR, 

MLR, SII, and SIRI levels at postoperative 1st, 6th, 12th months  and between EWL level and  

platelet, PCT, NLR, PLR, MLR, MLR, and SII levels at 24th months (p>0.05) (Table 3). However, 

a significant negative, weak (23.8%) correlation was found between EWL and SIRI at 

postoperatively at 24th months (p=0.006) (Figure 1.2). 

According to the gender differences, no statistically significant correlation was found between 

EWL and  platelet, PCT, NLR, PLR, MLR, SII, and SIRI in the preoperative period or the 

postoperative 1st, 6th, 12th, and 24th months in male patients (p>0.05) (Table 4).There is  no 

significant correlation was found between EWL and platelet, PCT, NLR, PLR, MLR, SII, and SIRI 

preoperatively and postoperatively in female patients at1st, 12th , 24th months  (p>0.05), (Table 4).


Discussion
Many  studies clearly  showed  the relation in   between obesity and chronic inflammation. Adipose 

tissue is not only a site for energy storage but also  produces   pro-inflammatory chemical agents   

such as  TNF- α  and interleukin 6   (4) . Interleukin 6 stimulates the liver to synthesize and secrete 

C-reactive protein. Adipocytes expand and fat accumulates, the infiltration of immune cells, 

especially macrophages, further exacerbates local and systemic inflammation (5). On the other 

hand,  effects of adipokines and pro-inflammatory cytokines released by macrophages may impair 

insulin signaling pathways, causing  the onset of obesity and its complications, with  a vicious 

cycle (6). Obesity leads to  some changes in immune cells , stimulating their activity, increasing 

immune cell infiltration in organs.As a result, it increases  systemic inflammation, the risk of 

autoimmune diseases, clinical infections, and cancer.Some   changes can occur in complete blood 

count components, including neutrophils, lymphocytes, monocytes, and platelets, after  systemic 

inflammation, injury, and stress (7).

It has been reported that indices such as neutrophil-to-lymphocyte ratio (NLR), platelet-to-

lymphocyte ratio (PLR), systemic immune-inflammation index (SII), systemic inflammation 

response index (SIRI), and  calculated using various ratios of these elements, are important 

predictors of  outcomes in the inflammatory status. Iwanaga TC  studied NLR,PLR,CRP values 

before and after bariatric surgery (8). There was a significant decrease  in all parameters  measured, 

except for PLR, which showed an increased  values. The difference in BMI and weight before and 

after surgery did not show a significant correlation with  NLR. However, there was a significant 

correlation between PLR and differences in BMI and absolute weight between pre- and 

postoperative periods . Kashihara et al.  studied the relationship between NLR and excess weight 

loss in patients who underwent Sleeve gastrectom . It was concluded that   low NLR values  during 

the preoperative period are related to greater weight loss in the postoperative period (9). In an 

another study  results of 182 patients were analyzed.There was  a negative correlation between 

NLR and %EWL, and no correlation between PLR and %EWL or BMI after bariatric surgery 

(10).In our study, when we compare the preoperative and postoperative values at at 24th months , 

platelet, NLR and PLR values were  all decreased.There was no correlation in between 

platelet,NLR and PLR  values and EWLat 1st, 6th, 12th, and 24th months after surgery. Allthough it 

was not one of the primary goals  of this study,there was no clear relation in between EWL and 

inflammatory markers and indexes according to gender.


The Systemic Immune-Inflammation Index (SII), was first investigated by Hu et al. in 2014  and 

is a  marker index that useful in assessment of the systemic immune-inflammatory response in the 

human body (11,12). Some studies have suggested that SII serves as a marker of chronic 

inflammation (13). Chen et al. studied 1383 patients with colon tumors. SII was found to be useful 

in predicting survival outcome in patients operated for colorectal tumors and in identifying high-

risk patients within the same TNM stage (14).Toprak H showed  that  a statistically significant 

decrease in WBC, NEU, NLR, and SII values in obese patients  who underwent metabolic and 

bariatric surgery (15).In our study, we found that mean values of SII  were decreased after sleeve 

gastrectomy.We could not find any study that  investigating the relationship in between weight 

loss and SII values in patients who underwent bariatric surgery in   literature. In our study, we did 

not find any significant correlation between postoperative weight loss or EWL and SII values.


The Systemic Inflammatory Response Index (SIRI), a novel inflammatory marker produced by 

neutrophil, monocyte, and lymphocytes . In a retrospective study conducted by Qi Q et al. with 

177 patients with pancreatic cancer, SIRI was described as a noninvasive, easily accessible, cost-

effective method to predict the survival of patients with advanced pancreatic cancer after 

chemotherapy treatment (16) . In another retrospective study conducted by Geng et al. on patients 

with esophageal squamous cell carcinoma, SIRI was found to be an independent prognostic index 

after radical surgical resection of these patients. They also reported that SIRI can help clinicians 

screen high-risk patients and formulate individualized treatment plans (17) . Merida MAA  studied 

the association of  Systemic Inflammatory Response Index  and  insufficient weight loss after 

bariatric surgery (18).According to study, There was a significant association between SIRI levels 

and the degree of obesity.The  patients with insufficient weight loss (IWL) after bariatric surgery 

had  higher postoperative SIRI levels .When compared ro preoperative values all SIRI levels  after 

surgery were decreased in our study.Meanwhile, A significant negative, weak (23.8%) correlation 

was found between EWL and SIRI only at the postoperative 24 months (p=0.006). 

Conclusion

In conclusion, bariatric surgery is related with decrease in all inflammatory markers and 

inflammatory indexes (SII and SIRI).There was no  clear relationship  in between EWL and 

inflammatory markers and indexes.

Limitations: The limitations of our study are its retrospective design and the small sample size of 

included patients.

 Ethics statement:Approval for the study was obtained from the hospital scientific committee, the Ministry of Health, and the local ethics committee (No: 2020.41.172).
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Figure 2: Correlation of EWL and SIRI at the postoperative 24th month 




Table 1: Comorbidities
	Comorbidity
	n
	%

	Hypothyroidism
	16
	10.7

	Diabetes Mellitus
	42
	28.2

	Hypertension
	17
	11.4

	COPD
	10
	6.7

	PCOS (n=133)
	12
	9.0

	Depression
	6
	4.0

	Pituitary Adenoma
	1
	0.7

	Rheumatologic Diseases
	1
	0.7


COPD: Chronic Obstructive Pulmonary Disease, PCOS: Polycystic Ovary Syndrome

Table 2. Evaluation of preoperative and postoperative laboratory parameters at 1st, 6th, 12th, and 24th months
	
	
	Minimum
	Maximum
	Mean ± SD

	EWL
	Preoperative
	35.11
	100
	55.90 ± 12.17

	
	PO 1st month
	7.8
	51.56
	26.40 ± 9.03

	
	PO 6.month
	12.36
	105
	66.95 ± 16.70

	
	PO 12th month
	21.69
	214.25
	84.59 ± 23.97

	
	PO 24.month
	2.58
	225
	81.13 ± 28.18

	Hgb
	Preoperative
	9.82
	18.2
	12.99 ± 1.43

	
	PO 1st month
	8.20
	17.4
	13.03 ± 1.44

	
	PO 6.month
	9.33
	17.1
	13.10 ± 1.27

	
	PO 12th month
	8.78
	17.1
	12.79 ± 1.50

	
	PO 24.month
	7.05
	16.9
	12.54 ± 1.68

	Platelet
	Preoperative
	194
	497
	312.07 ± 67.78

	
	PO 1st month
	143
	582
	280.62 ± 72.70

	
	PO 6.month
	105
	459
	276.87 ± 64.46

	
	PO 12th month
	103
	462
	270.58 ± 59.26

	
	PO 24.month
	175
	529
	274.29 ± 62.32

	PCT
	Preoperative
	0.14
	0.43
	0.26 ± 0.06

	
	PO 1st month
	0.13
	0.51
	0.26 ± 0.07

	
	PO 6.month
	0.10
	0.41
	0.25 ± 0.06

	
	PO 12th month
	0.10
	0.59
	0.24 ± 0.06

	
	PO 24.month
	0.12
	0.59
	0.25 ± 0.06

	NLR
	Preoperative
	0.88
	5.11
	2.04 ± 0.72

	
	PO 1st month
	0.53
	13.6
	1.85 ± 1.29

	
	PO 6.month
	0.42
	6.84
	1.87 ± 1.06

	
	PO 12th month
	0.06
	4.35
	1.70 ± 0.73

	
	PO 24.month
	0.56
	3.91
	1.73 ± 0.69

	PLR
	Preoperative
	54.67
	236.92
	119.17 ± 36.22

	
	PO 1st month
	36.75
	269.11
	119.36 ± 43.14

	
	PO 6.month
	41.75
	753.33
	121.18 ± 68.43

	
	PO 12th month
	52.55
	213.64
	112.89 ± 32.59

	
	PO 24.month
	50.73
	249.17
	119.55 ± 37.25

	MLR
	Preoperative
	0.05
	0.48
	0.20 ± 0.07

	
	PO 1st month
	0.06
	0.60
	0.22 ± 0.08

	
	PO 6.month
	0.02
	0.67
	0.19 ± 0.09

	
	PO 12th month
	0.07
	1.00
	0.18 ± 0.10

	
	PO 24.month
	0.08
	0.40
	0.18 ± 0.07

	SII
	Preoperative
	232.48
	1529.41
	637.17 ± 264.17

	
	PO 1st month
	101.1
	3100.8
	527.41 ± 362.23

	
	PO 6.month
	112.62
	2320.27
	520.73 ± 317.51

	
	PO 12th month
	18.36
	1294.25
	458.64 ± 216.91

	
	PO 24.month
	125.74
	1201.3
	476.30 ± 224.32

	SIRI
	Preoperative
	0.23
	3.04
	1.06 ± 0.51

	
	PO 1st month
	0.17
	8.16
	0.98 ± 0.83

	
	PO 6.month
	0.06
	3.50
	0.85 ± 0.58

	
	PO 12th month
	0.04
	3.26
	0.76 ± 0.51

	
	PO 24.month
	0.20
	3.58
	0.76 ± 0.48


EWL: Excess Weight Loss, PCT: Plateletcrit, NLR: neutrophil lymphocyte ratio, PLR: Platelet to lymphocyte ratio, PO: Postoperative, MLR: Monocyte to lymphocyte ratio SII: systemic inflammation index, SIRI: Systemic inflammatory response index 


Table 3: Correlations between EWL and preoperative and postoperative laboratory parameters at 1st, 6th, 12th, and 24th months in all patients
	
	
	
	
	EWL
	
	

	
	
	Preoperative
	1st month
	6th Month
	12th Month 
	24th Month 

	Platelet
	r
	-0.078
	-0.043
	-0.019
	-0.106
	0.076

	
	p
	0.346
	0.599
	0.823
	0.208
	0.382

	PCT
	r
	-0.142
	0.029
	0.081
	-0.099
	0.008

	
	p
	0.084
	0.725
	0.333
	0.241
	0.925

	NLR
	r
	0.158
	-0.054
	-0.003
	-0.081
	-0.141

	
	p
	0.055
	0.512
	0.972
	0.338
	0.103

	PLR
	r
	-0.038
	-0.022
	0.091
	-0.041
	0.068

	
	p
	0.642
	0.791
	0.275
	0.628
	0.432

	MLR
	r
	0.062
	-0.024
	-0.084
	-0.024
	-0.198

	
	p
	0.450
	0.768
	0.314
	0.778
	0.022

	SII
	r
	0.078
	-0.049
	0.004
	-0.117
	-0.067

	
	p
	0.344
	0.556
	0.960
	0.164
	0.441

	SIRI
	r
	0.159
	-0.051
	-0.140
	-0.102
	-0.238

	
	p
	0.052
	0.539
	0.092
	0.227
	0.006*


EWL: Excess Weight Loss, PCT: Plateletcrit, NLR: neutrophil lymphocyte ratio, PLR: Platelet to lymphocyte ratio, MLR: Monocyte to lymphocyte ratio, SII: systemic inflammation index, SIRI: Systemic inflammatory response index 
Pearson correlation test		*p<0.05
































image1.png
SIRI (24.2y)

4007
.
3004
.
2001 .
—
1,007 =
.
o0
T T T T T T
0 2500 5000 7500 10000 12500

EWL (24.2y)





