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ABSTRACT : 

Aim: This study aims to investigate Systemic Immune Inflammation 

Index (SII) as a predictor of Diabetic Retinopathy (DR) in type II 

Diabetic Mellitus in a tertiary care centre in South Indian population. 

 

Method: In this study, 104 patients with type 2 Diabetes Mellitus 

(DM) were included and  divided into three groups: without 

retinopathy (NDR), Non-Proliferative DR (NPDR), and Proliferative 

DR (PDR) based on their fundoscopic findings during their ophthalmic 

examination. After obtaining complete blood counts, SII , NLR, PLR 

& LMR were computed and compared.   

 

Result: In our study , SII (p value – 0.03) & PLR (p value – 0.04 ) were 

statistically significant in diabetic retinopathy group compared to NDR 

group. Among DR group, SII & PLR were more elevated in moderate 

NPDR group compared to severe NPDR and PDR. 

Conclusion: White cell inflammatory biomarkers such as SII  & PLR can 

serve as a simple, cost effective, reliable predictors of DR, but severity of 

DR cannot be determined based on their elevated values. 

Keywords: Diabetic Retinopathy, Inflammation, Systemic Immune 

Inflammation index, Neutrophil-Lymphocyte ratio, Platelet-

Lymphocyte ratio, Lymphocyte-Monocyte ratio. 
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INTRODUCTION: Diabetes mellitus (DM) is a global health problem, approximately there are  537 

million cases worldwide and is expected to reach 700 million by 2045. (1)(2) Type 2 DM is associated with 

chronic inflammatory changes and oxidative stress resulting in neurodegeneration and destruction of 

blood vessels, causing damage to multiple organs. Many studies have proposed that inflammatory 

pathways are the principal pathogenetic mechanism in the  course of diabetes mellitus under the stimulus 

of  various risk factors. (3) 

Diabetic retinopathy (DR) is an important microvascular complication of Diabetes Mellitus  and a major 

cause of visual impairment worldwide. The prevalence of Diabetic Retinopathy was recently estimated to 

be 34.6% globally. It is estimated that 27.0% of diabetic individuals have diabetic retinopathy, resulting 

in 0.4 million cases of blindness worldwide. (4)(5) The presence of DR can also serve as an indicator for 

other diabetic microvascular and macrovascular complications. Thus, early detection through DR screening 

and timely treatment can prevent visual impairment and blindness.  

Landmark clinical trials such as The DCCT Research Group, 1993, and UKPDS Group, 1998, have stated 

that hyperglycemia is the decisive risk factor for the development of DR. (6) The metabolic effects of 

hyperglycemia result in microvascular damage of the retina that lead to vascular leakage - Non- 

proliferative DR (NPDR) and ischemia-induced retinal neovascularization - Proliferative   DR (PDR). 

Vascular, immunological, and neurological pathways are some of the proposed mechanisms in the  

pathogenesis of DR.  However,  recent studies have identified chronic inflammation as an important  molecular 

mechanism in the development and progression of DR. Pathophysiology of DR include numerous 

cytokines, including interleukin-6, interleukin-1β, and tumor necrosis factor-α,  stimulate the onset of 

inflammation and lead to disease progression. Early Non-proliferative Diabetic Retinopathy (NPDR) is 

characterized by the presence of vascular abnormalities such as selective loss of pericytes, formation of 

acellular capillaries, basement membrane thickening, and increased vascular permeability. Retinal 

leukostasis is an early event that occur in retinal capillaries, it is associated with areas of vascular non-

perfusion and the development of diabetic retinopathy. In response to capillary non-perfusion, there is 

dilation of neighbouring capillaries. Due to ischemia, there is increased production of growth factors which 

lead to the growth of new blood vessels hence there is  development of Proliferative Diabetic Retinopathy 

(PDR), resulting in severe and irreversible visual loss. (7) 

White cell inflammatory biomarkers, such as Neutrophil-to-Lymphocyte Ratio (NLR), Platelet- to-

Lymphocyte Ratio (PLR), Lymphocyte-to-Monocyte Ratio (LMR), and Systemic Immune Inflammation 

index (SII) showed good predictive value for several inflammatory conditions.(8) 

The Systemic Immune Inflammation index (SII) is a prognostic score that depicts the systemic 

inflammation and is based on platelet, neutrophil, and lymphocyte counts. (9) 

Evidence regarding the significance of these inflammatory biomarkers in the prediction of DR is still 

uncertain. Hence the present study was undertaken to evaluate the role of SII as a potential predictor of DR. 

 

METHODOLOGY: 

          After obtaining IHEC approval, a retrospective study was conducted on 104, Type 2 DM patients 

admitted in Chettinad Hospital and Research Institute from January 2023 to January 2024. Data from the 

patients who met the inclusion & exclusion criteria were collected for the study. Type 2 DM patients of age 

range between 18 to 65 years were included in study while patients with systemic or ocular inflammatory 

conditions, cancer patients, previously diagnosed hematological conditions, systemic infections such as 

Pulmonary Tuberculosis, bronchiectasis, bronchiolitis, ocular infections, patients on antiplatelet drugs, 

steroid, immunosuppressants, anti-inflammatory drugs and patients who had recent surgery were excluded 

in this study. 

Type 2 DM patients were divided into three groups: without retinopathy (NDR), Non-Proliferative 

DR (NPDR), and Proliferative DR (PDR) based on their fundoscopic findings during their ophthalmic 

examination. Again the Non-Proliferative DR (NPDR) group was divided into mild NPDR, moderate 

NPDR and severe NPDR. Totally there were  21 patients with mild NPDR, 15 patients with moderate 
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NPDR, 10 patients with severe NPDR, 6 patients with PDR and 52 patients in NDR group as mentioned 

in Figure 1. 

 

Figure 1: Number of Type 2 DM patients in DR & NDR group. 

 

 
 

Data pertaining to gender, age, medical history, comorbid illness, regular medications and 

laboratory investigation were collected. Neutrophil-to-Lymphocyte Ratio (NLR), Platelet-to-Lymphocyte 

Ratio (PLR), Lymphocyte-to-Monocyte Ratio (LMR) and Systemic Immune Inflammation index (SII) was 

calculated from their complete blood count and compared. 

 

Systemic Immune Inflammation index (SII) is calculated as :  

 

                                                                 SII = P x N/L 

 

where P– Platelet count, N – Neutrophil count and  L– Lymphocyte count. (9)                                                        

All counts are determined from the same automated blood sample measurement and expressed as a value in 

cells/Litre. Data analysis was done using SPSS software and p-value <0.05 was considered statistically 

significant. 

 

 

RESULT: 

A total of 104 patients were included in the study and were divided into 2 groups -  52 patients with  

Diabetic Retinopathy and  52 patients  without Diabetic retinopathy.  

 

Table 1 :- Types of DR and socio-demographic characteristics 
 

 DR NDR p-value 

 NPDR PDR 

Mild NPDR Moderate Severe 

        SII = P x N / L 
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NPDR NPDR 

AGE 48.80 

±1.30 

55.06 

±6.43 

54.60 

±7.63 

47.33

±7.03 

50.90 

±9.95 

0.325 

SEX Males 10 8 7 3 24 0.842 

females 11 7 3 3 28 

 

 Baseline characteristics such as age and gender among the groups were recorded and mentioned in Table 

1.     

Table 2:- NLR, PLR, LMR and SII distribution in the study groups. 

 

 DR  

NDR 

p-value 

 NPDR PDR 

 Mild NPDR Moderate 

NPDR 

Severe 

NPDR 

NLR 2.81±1.50 4.09±3.09 2.49±1.16 2.32±0.75 2.38±1

.26 

0.74 

PLR 182.89±74.6

4 

184.60±10.1

2 

125.60±38.

38 

155.61±4

4.98 

129.70

±47.05 

0.04* 

LMR 4.07±1.97 3.54±2.72 4.67±2.75 3.49± 

0.61 

4.88±3

.01 

0.063 

SII 1002.8±638.

80 

1172.6±989.

10 

660.01±30

6.23 

715.17±3

35.81 

662.57

±367.8

1 

0.03* 

 

White cell indices like NLR, PLR, LMR & SII were calculated and compared among the study groups as 

depicted in Table 2. 

 

In our study, SII (p value – 0.03) & PLR (p value – 0.04 ) were statistically significant in diabetic 

retinopathy group compared to NDR group. Among DR group, SII & PLR were more elevated in moderate 

NPDR group compared to severe NPDR and PDR. 

 

DISCUSSION: 

Diabetic retinopathy (DR) is an important microvascular complication of Diabetes Mellitus  and a major 

cause of visual impairment worldwide. DR is listed as a priority eye disease in the 2030 IN SIGHT strategy 

(10) 

Rajiv Raman, MS et al. in his study has stated that at least 3 million people are at risk or already have 

vision loss due to Vision Threatening DR (VTDR) in India hence there is a urgent need to identify and 

treat Vision Threatening DR in India. (11) Vision loss due to late diagnosis of VTDR can lead to loss of 

productivity and increase in DALYs (Disability-adjusted life years) (12) Hence finding new biomarkers 

with potential predictive value may serve as a valuable tool in early identification of those at risk of 

developing sight-threatening complications. Nowadays there is more emphasis on the role of ocular and 

systemic inflammation in the pathogenesis of diabetic retinopathy which is confirmed by many previous 

articles. (13)(14)(15)  

Van Hecke MV et al. has stated in their study that both inflammatory and endothelial function markers 

were strongly associated with the presence of diabetic retinopathy. (16) Chronic hyperglycemia due to 
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impairment in glucose metabolism, leads to  pro-inflammatory changes in the retina, resulting in  

microvascular retinal damages, this involves multiple pathways such as  activation of aldose-reductase and 

polyol pathway, activation of the protein kinase C (PKC) pathway, accumulation of free radicals - reactive 

oxygen species (ROS), nitric oxide deficiency. (17)(18) 

In recent studies, White cell inflammatory biomarkers, such as Neutrophil-to-Lymphocyte ratio (NLR), 

Platelet-to-Lymphocyte (PLR), Lymphocyte-to-Monocyte ratio (LMR), and Systemic Immune 

Inflammation index (SII), have showed good predictive value for several inflammation associated disease 

conditions including cancer and cardiovascular disease. (19) Thus the predictive value of these indices for 

DR was assessed in our study. Hu et al. first proposed SII, which has shown a higher predictive value for 

prognosis in the cancer field than other inflammatory predictors, such as NLR and PLR (20)  

Yiqi Nie et al. have emphasized that SII levels are strongly related to diabetes.(21) Systemic Immune 

Inflammation Index (SII) is a new and reliable indicator which is calculated as  platelet count multiplied by 

the neutrophil count divided by the lymphocyte count.  (22)  Calculation of SII is simple & cost-effective  

as it can be easily obtained from complete blood count, which is the most commonly performed test in 

clinical practice.  

In our study, SII (p value – 0.03) was found to be statistically significant in diabetic retinopathy group 

compared to without DR group. These findings were consistent with the study conducted by Shuqi Wang 

et al. which stated that  SII level in the DR group were higher than those in the NDR group and  SII hold 

significant diagnostic value for identifying Diabetic Retinopathy in T2DM patients, Thus SII may serve as 

a valuable biological indicators of early DR screening. (23) 

However,  retrospective study done by Ana Maria Dascalu et al. on 129 T2DM patients, investigated  the 

predictive value of the NLR, PLR, LMR, and SII for diabetic retinopathy (DR) and its severity. They found 

that there was  no statistical difference between NDR and NPDR groups for any of the white cell 

inflammatory biomarkers.   Systemic white cell inflammatory biomarkers did not predict DR in their study 

group. (9) 

Several studies has shown higher values of NLR and PLR that were found to be predictive for diabetic 

microvascular and macrovascular complications. One such study by Zeng et al. has stated that in patients 

with DR, the median NLR, PLR, were significantly higher than in patients without DR (p = 0.012, p < 

0.001 respectively). In the post hoc analysis, there was no correlation between the severity of retinopathy 

and the increase in NLR or PLR.  Also PLR may be used as an independent risk factor for evaluating DR 

in type 2 diabetes mellitus patients. (24) In our study PLR (p value – 0.04 ) was statistically significant in 

diabetic retinopathy group compared to NDR group. But both NLR and LMR did not show any statistical 

significance as shown in table 2. 

 

Similar to some studies, our study also analysed the correlation between the severity of DR & higher 

values of white cell biomarkers and found that SII & PLR were more elevated in moderate NPDR group 

compared to severe NPDR and  PDR group. Cagri Ilhan et al. in his study has stated that the NLR of the 

PDR and severe NPDR groups was statistically significant &  greater than that of the control group 

(p=0.002 and p=0.048, respectively), but there was no statistically significant difference between the PDR 

and severe NPDR groups (p=0.083). PLR was also similar in all 3 groups (all p values >0.05). Hence 

concluded that NLR value of 2.11 or more predicted DR (PDR or severe NPDR) with a sensitivity of 76% 

and a specificity of 80%. (25). Another study by Juxiang Liu et al. in their metanalysis included a total of  

48 studies and concluded that  NLR has a positive association with DN and DR. NLR could be 

recommended as inexpensive diagnostic markers for DN and DR. (26)  

CONCLUSION: 

In our study, SII (p value – 0.03) & PLR (p value – 0.04 ) were statistically significant in diabetic 

retinopathy group compared to NDR group. Among DR group, SII & PLR were more elevated in moderate 

NPDR group compared to severe NPDR and PDR. Thus, White cell inflammatory biomarkers such as PLR 

and SII can serve as  simple, cost effective, reliable predictors of DR, but severity of DR cannot be 

https://pubmed.ncbi.nlm.nih.gov/?term=Wang%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ilhan%20C%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Liu%20J%5BAuthor%5D
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determined based on their elevated values. However, our study results are limited to a specific local 

population, with a relatively small sample size. Thus, further large, multicentric prospective studies are 

required to examine the precise connection between SII and other white cell inflammatory markers with 

that of Diabetic Retinopathy. 
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