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Assessment of Systemic Immune-Inflammation Index (SII) and Systemic Inflammatory Response Index (SIRI) in Patients Undergoing Bariatric Surgery


ABSTRACT

Background: Obesity became an important health problem in last years. It’s relation with many inflammatory markers and indexes were studied. 
Aim: The present study aimed to analyze 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 

body mass index (BMI) , laboratory results, and inflammatory markers including 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 on by a single surgeon were studied. The mean age of 

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

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

Conclusions: Inflammatory indexes, SII and SIRI were decreased after bariatric surgery. Although 

there was a weak  correlation between EWL and SIRI only at the postoperative 24 months,

there was no  clear relationship  in between EWL and SII/SIRI in all other time periods.


Keywords: Obesity,  Sleeve gastrectomy, Inflammatory marker, Systemic Immune 

Inflammation Index (SII) and Systemic Inflammatory Response Index (SIRI)





































Introduction
	
Obesity is a major global public health concern with a steadily increasing prevalence and is currently recognised as one of the leading causes of preventable morbidity and mortality worldwide. It has been identified as the fifth leading cause of death globally and is associated with substantial healthcare and socioeconomic burdens. Obesity exerts adverse effects on multiple organ systems, including the cardiovascular, endocrine, respiratory, gastrointestinal, musculoskeletal, neurological, and reproductive systems. Furthermore, it significantly increases the risk of metabolic syndrome, type 2 diabetes mellitus, cardiovascular disease, and several malignancies (1). Accumulating evidence suggests that obesity is characterised by a state of chronic low-grade systemic inflammation accompanied by elevated circulating inflammatory mediators (2,3). Immune cells, including neutrophils, lymphocytes, monocytes, and platelets, play crucial roles in the inflammatory and immunological processes associated with obesity. Adipose tissue, particularly visceral adipose tissue, functions as an active endocrine organ and secretes a variety of pro-inflammatory cytokines and adipokines, including tumour necrosis factor-alpha (TNF-α) and interleukin-6 (IL-6). Concurrently, levels of anti-inflammatory mediators such as adiponectin are reduced, thereby promoting a persistent pro-inflammatory state. This inflammatory milieu contributes to the development of insulin resistance, endothelial dysfunction, atherogenesis, and other obesity-related metabolic complications. Chronic inflammation has therefore been implicated as a central pathogenic mechanism underlying many obesity-associated disorders. Importantly, weight reduction has been shown to attenuate systemic inflammation and improve metabolic outcomes. In recent years, novel inflammatory biomarkers, including the systemic immune-inflammation index (SII) and the systemic inflammation response index (SIRI), have gained increasing attention as potential indicators of inflammatory burden and prognostic markers in obesity. The SII is calculated using the formula: platelet count × neutrophil count / lymphocyte count, whereas the SIRI is derived from neutrophil count × monocyte count / lymphocyte count. These indices can be readily obtained from routine complete blood count parameters, making them practical, cost-effective, and easily accessible tools in clinical practice. Recent studies have demonstrated that elevated postoperative SII and SIRI levels following bariatric surgery may be associated with insufficient weight loss and suboptimal metabolic outcomes, suggesting that persistent systemic inflammation could contribute to unsuccessful surgical results. Consequently, these inflammatory indices may have potential utility in predicting postoperative prognosis and monitoring treatment response in patients undergoing bariatric procedures. In the present study, we aimed to investigate the relationship between inflammatory markers, particularly SII and SIRI, and obesity surgery. Additionally, we sought to evaluate postoperative changes in SII and SIRI levels following bariatric surgery and to determine their association with insufficient weight loss outcomes.





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,  between January 2010 and 

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

excess weight loss (EWL), as well as body mass index (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 endocrinologist, nutritionist, psychologist, 

psychiatrist and general surgeon. 

The operated patients had a  BMI  40 or BMI of 35-39.9 with comorbidities.  SII was calculated 

using the formula platelet count x neutrophil count/lymphocyte count and 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 on  by a single surgeon were studied. The mean age of 

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 the 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, 

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

postoperatively at 24th months (p=0.006) (Figure 1.)

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, 12 th  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
Numerous studies have clearly demonstrated a strong association between obesity and chronic low-grade systemic inflammation. Adipose tissue is now recognised not merely as an inert site for energy storage, but as a metabolically active endocrine organ capable of secreting a wide range of pro-inflammatory mediators, including tumour necrosis factor-alpha (TNF-α) and interleukin-6 (IL-6) (4). Elevated IL-6 levels stimulate hepatic synthesis and secretion of C-reactive protein (CRP), which serves as a key biomarker of systemic inflammation.
As adipocytes enlarge and adipose tissue mass increases, enhanced infiltration of immune cells, particularly macrophages, occurs within adipose tissue. This process further amplifies both local and systemic inflammatory responses (5). Activated macrophages and dysfunctional adipocytes release increased amounts of adipokines, chemokines, and pro-inflammatory cytokines, thereby perpetuating a chronic inflammatory state. In addition, these inflammatory mediators adversely affect insulin signalling pathways, contributing to the development of insulin resistance and metabolic dysfunction. Consequently, obesity and inflammation interact through a self-perpetuating vicious cycle in which inflammatory processes exacerbate obesity-related metabolic complications, while obesity itself further intensifies systemic inflammation (6).
Obesity is also associated with significant alterations in both innate and adaptive immune responses. Increased adiposity promotes immune cell activation and infiltration into various organs and tissues, leading to sustained systemic inflammation and heightened susceptibility to autoimmune disorders, infections, and malignancies. Furthermore, systemic inflammatory responses, tissue injury, and physiological stress may induce measurable alterations in routine haematological parameters, including neutrophil, lymphocyte, monocyte, and platelet counts (7). These changes in peripheral blood cell components have led to increasing interest in inflammation-based haematological indices as potential biomarkers for assessing inflammatory burden and metabolic risk in obese individuals.
Although the exact mechanisms by which bariatric surgery decreases inflammatory conditions 

are mostly unknown,weight loss  has been shown as the most important mechanisms that explain 

the reduction in  levels of inflammatory markers including SII and SIRI. Bariatric surgery leads 

to important  changes in many immune cells. The number of CD4 + and CD8 + T cells 

decreases.

It has been reported that indices  NLR, PLR, SII,  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 

gastrectomy . 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 EWL at 1st, 6th, 

12th, and 24th months after surgery. Although 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.


SII  was first investigated by Hu et al. in 2014  and It is  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 the mean 

values of SII  were decreased after the sleeve gastrectomy.We could not find any study that  

investigates the relationship between weight loss and SII values in patients who underwent 

bariatric surgery in  the  literature. In our study, we did not find any significant correlation between 

postoperative weight loss or EWL and SII values.



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 to screen high-risk patients and formulate 

individualized treatment plans (17). Merida MAA  studied the association of  SIRI  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  after bariatric surgery had  higher postoperative SIRI levels .When compared to 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). We could not explain this result which may be a subject of another study. 


Our study has some limitations.The sample was collected from one hospital in a certain region, 
so the result of the study can not be generalized to the whole population, and further studies are 
encouraged involving other regions and hospitals.

Conclusion

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

inflammatory indexes (SII and SIRI). Although There was a weak  correlation  between EWL and 

SIRI only at the postoperative 24 months (p=0.006) There was no  clear relationship   between 

EWL and SII/SIRI in all other time periods.

Consent: Written informed consent was obtained from all participants before surgery.

 Ethics Approval: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 1: 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*






Table 4: Correlations between EWL and preoperative and postoperative laboratory parameters at 1st, 6th, 12th, and 24th months by gender

	
	Female Cases
	
	
	EWL
	
	
	Male Cases
	
	
	EWL
	
	

	
	
	Pre -op
	1st month
	6th Month
	12th Month 
	24th Month 
	
	Pre-op
	1st month
	6th Month
	12th Month 
	24th Month 

	Hemoglobin
	r
	-0.104
	0.113
	0.230
	0.041
	-0.040
	r
	-0.477
	0.316
	0.197
	-0.195
	0.134

	
	p
	0.234
	0.194
	0.009*
	0.651
	0.666
	p
	0.062
	0.234
	0.465
	0.469
	0.648

	Platelet
	r
	-0.073
	-0.055
	-0.053
	-0.088
	0.033
	r
	0.161
	0.059
	0.146
	-0.216
	0.326

	
	p
	0.405
	0.526
	0.554
	0.325
	0.717
	p
	0.552
	0.827
	0.591
	0.422
	0.255

	PCT
	r
	-0.139
	-0.012
	0.040
	-0.122
	-0.062
	r
	-0.046
	0.321
	0.322
	0.007
	0.383

	
	p
	0.110
	0.890
	0.651
	0.174
	0.504
	p
	0.865
	0.226
	0.224
	0.981
	0.176

	NLR
	r
	0.169
	-0.073
	0.008
	-0.080
	-0.067
	r
	0.061
	0.299
	-0.059
	-0.107
	-0.245

	
	p
	0.052
	0.402
	0.928
	0.373
	0.469
	p
	0.822
	0.260
	0.829
	0.694
	0.398

	PLR
	r
	-0.025
	-0.054
	0.074
	-0.041
	0.064
	r
	0.032
	0.335
	0.244
	-0.042
	0.033

	
	p
	0.778
	0.534
	0.402
	0.648
	0.485
	p
	0.906
	0.204
	0.362
	0.876
	0.912

	MLR
	r
	0.038
	-0.057
	-0.083
	0.054
	-0.062
	r
	0.008
	0.209
	-0.035
	-0.382
	-0.441

	
	p
	0.667
	0.512
	0.351
	0.551
	0.503
	p
	0.976
	0.437
	0.898
	0.144
	0.115

	SII
	r
	0.089
	-0.064
	0.001
	-0.117
	-0.030
	r
	0.113
	0.156
	-0.013
	-0.147
	-0.140

	
	p
	0.308
	0.466
	0.990
	0.191
	0.743
	p
	0.677
	0.563
	0.963
	0.588
	0.632

	SIRI
	r
	0.146
	-0.072
	-0.122
	-0.028
	-0.095
	r
	0.076
	0.186
	-0.201
	-0.327
	-0.435

	
	p
	0.093
	0.412
	0.168
	0.756
	0.304
	p
	0.781
	0.491
	0.456
	0.217
	0.120
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