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glaucoma (PEG).3 

Although the exact pathophysiological mechanism of 
PES is not fully understood, genetic (LOXL1 gene) and 
non-genetic factors (age, race, ultraviolet radiation, 
autoimmune diseases, viral infections, inflammation and 
oxidative stress) have been implicated.2,4-5 In a previous 
study, YKL-40, a pro-inflammatory protein that has been 
implicated in the pathogenesis of endothelial dysfunction 
and atherosclerosis, was found to be elevated in patients 
with PES.6 Another study found elevated levels of 

INTRODUCTION

Pseudoexfoliation syndrome (PES) is characterised by 
grey-white fibrillar deposits in the anterior segment, 
including the subconjunctival area, pupillary margin, ciliary 
epithelium, lens epithelium, lens capsule, iris pigment 
epithelium, trabecular meshwork, cornea, zonules.1 These 
deposits can also be found in other organs and structures in 
the body, such as the skin, heart, lungs, liver and kidneys.2 

Patients with PES may have an increase in intraocular 
pressure over time and may develop pseudoexfoliation 
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ABSTRACT
Purpose: The aims of this study were to analyze the level of systemic immune-inflammation index (SII) and other hematological 
parameters in patients with pseudo exfoliation syndrome (PES) and to determine the predictive capacity of SII in the diagnosis of PES.

Materials and Methods: A retrospective, cross-sectional comparative study. Thirty-two patients with PES undergone cataract surgery 
and 32 age- and sex-matched healthy controls were included. Complete blood count parameters of all participants were analyzed. 
Neutrophil-to-lymphocyte ratio (NLR) and SII levels were compared. Receiver operating characteristic (ROC) analysis was also 
performed to calculate the sensitivity and specificity, and the optimal cut-off values of SII and NLR.

Results: The mean age was 71.38 ± 6.64 years (54-80) in the patient group and 70.41 ± 7.11 (59-87) years in the control group. NLR 
(p = 0.043) and SII (p = 0.006) levels were significantly higher in the PES group. There was no difference in other hematological 
parameters between groups (p > 0.05). SII was slightly more predictive than NLR in the diagnosis of PES. While the optimal cut-off 
value of NLR was >2.12 with 59.6% sensitivity and 59.4% specificity (p=0.043), the optimal cut-off value of SII was >566 with 62.5% 
sensitivity and 59.4% specificity (p=0.019). 

Conclusions: In patients with PES, NLR and SII, known as markers of systemic inflammation, were significantly higher, but the 
predictive capacity of SII was found to be slightly better than NLR. As a cheap, easy and reliable test, SII can be used in the diagnosis 
and follow-up of PES. 

Keywords: Pseudoexfoliation syndrome, neutrophile-to- lymphocyte ratio, systemic inflammation, systemic immune-inflammation 
index, local inflammation
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C-reactive protein and tumour necrosis factor alpha in
patients with PES, and reported that this is an indicator of
inflammation and peripheral endothelial dysfunction and
may be a risk factor for the development of systemic and
ocular symptoms of PES.7

Haematological indices such as neutrophil/lymphocyte 
ratio (NLR), platelet/lymphocyte ratio (TLR), mean 
platelet volume, lymphocyte/monocyte ratio (LMR) and 
systemic immune-inflammation index (SII) are used 
in many disciplines such as cardiology, oncology and 
rheumatology to study the pathophysiology of disease, 
evaluate treatment efficacy and predict prognosis.8-10 In 
ophthalmology, NLR is used as an inflammatory marker to 
determine the presence and effect of systemic inflammation 
in many diseases such as glaucoma, age-related macular 
degeneration, central serous chorioretinopathy, retinal 
vascular diseases and uveitis.11-16 SII is a novel biomarker of 
systemic inflammation and has been widely used in recent 
years in the diagnosis, follow-up and prognosis of many 
diseases, ranging from gastroenterological diseases such 
as cancer, cardiovascular diseases, pancreatitis, hepatitis to 
ophthalmological diseases such as retinal artery occlusion, 
dry eye, diabetic macular oedema. 17-22 Endothelial 
dysfunction and subsequent disruption of the blood-retinal 
barrier may lead to elevated serum inflammatory markers in 
patients with PES. There is a very limited number of studies 
in the literature evaluating systemic immuno-inflammatory 
index levels and the development of pseudoexfoliation 
syndrome.

In our study, we aimed to evaluate systemic immune-
inflammation index levels in the presence of 
pseudoexfoliation syndrome and to analyse its relationship 
with the presence of PES and its predictive ability in the 
diagnosis of PES.

MATERIALS AND METHODS

Retrospectively, 32 patients with pseudoexfoliation and 
cataract who presented to our outpatient ophthalmology 
clinic between March 2020 and April 2022 and underwent 
cataract surgery, and 32 age- and sex-matched healthy 
controls who underwent only cataract surgery without 
pseudoexfoliation were included in the study. The study 
was conducted in accordance with the tenets of the 
Declaration of Helsinki with the approval of the Education 

and Planning Committee of Ankara Training and Research 
Hospital (Ankara, Turkey, ethics number: E-22-1117).

Patients with pseudoexfoliation material at the pupillary 
margin and anterior lens capsule, peripupillary iris 
translumination defect and cataract were included in 
the PES group.  The following criteria were used to 
exclude participants from the study: current pregnancy 
or breastfeeding status; any systemic disease, including 
diabetes mellitus; systemic inflammation findings, such 
as high fever, high white blood cell count, or infectious 
disease history within the last year; ocular surgery other 
than cataract surgery; and a history of ocular trauma. 
Furthermore, patients diagnosed with glaucoma or with 
a history of topical anti-glaucomatous drug use due to 
suspected glaucoma, patients with PES and intraocular 
pressure above 25 mmHg or normal intraocular pressure 
but glaucomatous optic nerve damage, and patients under 
18 years of age with topical or systemic steroid or anti-
inflammatory drug use in the last two months were excluded 
from the study.

Haematological analysis

Following a 12-hour overnight fast, blood samples were 
collected from the antecubital vein and transferred into 
tubes. White blood cell (WBC), lymphocyte (LYM), 
neutrophil (NEU), platelet (PLT), and monocyte (MONO) 
counts in the patient and control groups were obtained from 
complete blood count results determined with a Sysmex 
XN 3000 analyser (Kobe, Japan). LMR and NLR were 
calculated manually as the lymphocyte-monocyte ratio and 
neutrophil-lymphocyte ratio, respectively, while SII was 
calculated by the formula neutrophil x platelet/lymphocyte. 
PES patients and healthy controls were compared in terms 
of these haematological indices.

Statistical Analysis

Statistical analysis was performed using SPSS version 
25.0 (IBM SPSS Inc.). Normality was evaluated using the 
Kolmogorov-Smirnov test. T tests and Mann-Whitney U 
tests were used to evaluate statistical differences between 
the PES and control groups. The descriptive statistics are 
presented as follows: for the continuous variables, the 
median (minimum-maximum) or mean ± standard deviation; 
for the categorical variables, the frequency (percentage). 
Furthermore, the receiver operating characteristic (ROC) 
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curve was utilised to ascertain the sensitivity and specificity 
of SII and NLR in diagnosing PES, and to determine the 
optimal cut-off point value of these indices. The statistical 
significance level was set at P ≤ 0.05.

RESULTS

The study included 32 patients with PES who had undergone 
cataract surgery and 32 age- and sex-matched healthy 
controls. In the PES group, 19 patients were male (59%) 
and 13 were female (41%). In the control group, 16 males 
and 16 females were present. The mean age of the patients 
and the control group were 71.38 ± 6.64 years (range 54-
80) and 70.41 ± 7.11 years (range 59-87), respectively. 
There was no significant difference between the groups 
with regard to age and gender. However, the neutrophil-to-
lymphocyte ratio (NLR) (p=0.043) and systemic immune-
inflammation index (SII) (p=0.006) were significantly 

higher in the PES group. No significant difference was 
found in other haematological indices between the groups. 
Table 1 shows the demographic characteristics and 
haematological comparisons of patients and controls.

In the ROC curve analysis, the predictive values of 
NLR and SII in the diagnosis of PES were calculated 
according to the area under the curve (AUC). The AUC 
area was 0.647 for NLR and 0.67 for SII. SII was found 
to be a more effective predictor of systemic inflammation 
in patients with PES than NLR. In the diagnosis of PES, 
the optimal cut-off point of NLR was determined to be 
>2.12, exhibiting 59.6% sensitivity and 59.4% specificity 
(0.513 - 0.782, 95% confidence interval, p=0.043), while 
the optimal cut-off point of SII was determined to be >566 
with 62.5% sensitivity and 59.4% specificity (0.538-0.802, 
95% confidence interval, p=0.019). The results of the ROC 
analysis are presented in Table 2 and Figure 1.

Table 1. Demographic Characteristics and Haematological Comparisons of PES and Control Group
Parameters Group 1 (PES) Group 2 (Control)  P 

Age  71.38 ± 6.64 (54-80) 70.41 ± 7.11 (59-87) 0.575*
Gender(M/F) 19/13 16/16 0.451§

WBC 8.0 ± 2.12 (5.53-14.6) 7.5 ± 1.81 (2.99-10.14) 0.615**
PLT  261.41 ± 52.93 (160-399) 249.62 ± 72.85 (11.83-410.0) 0.634**
 NEU  5.03 ± 1.44 (3.11-9.44)  4.5 ± 1.25 (2.73-8.23) 0.133**
 LYM 2.16 ± 0.58 (1.16-3.6)  2.3 ± 0.65 (1.17-3.71) 0.345*
 Mono  0.64 ± 0.14 (0.39-0.98)  0.62 ± 0.16 (0.25-0.9) 0.569*
 LMR  3.47 ± 0.88 (1.49-4.88) 3.89 ± 1.19 (2.47-6.96) 0.386**
NLR  2.41 ± 0.66 (1.45-4.22) 2.04 ± 0.59 (1.09-3.26) 0.043**
 PLR  128.56 ± 39.72 (71.38-239.1) 114.33 ± 36.8 (4.55-197.73) 0.33**
SII  624.26 ± 189.25 (256.49-1046.27)  494.02 ± 173.34 (37.45-756.98) 0.006*
PES: Pseudoexfoliation syndrome, WBC=White blood counts, NEU= Neutrophil counts, LYM= Lymphocyte counts, 
MONO= Monocyte counts, PLT= Platelet counts, NLR= Neutrophil-to-lymphocyte ratio, LMR= lymphocyte -to- monocyte 
ratio, SII= Systemic immune-inflammation index, PLR= Platelet-to- lymphocyte ratio
* T- test was used to generate the P-value 
§ Pearson Chi-Square test was used to generate the P-value
**  Mann-Whitney U test was used to generate the P-value
P ≤ 0.05 was considered statistically significant.

Table 2. ROC Analysis Results Showing the Predictive Value of NLR and SII in the Diagnosis of PES
Parameters Area Under the Curve (%95 CI) Cut-Off P Sensitivity Specificity

NLR 0.647 (0.513 - 0.782) 2.126 0.043 0.594 0.594
SII 0.670 (0.538 - 0.802) 566.470 0.019 0.625 0.594
NLR= Neutrophil-to-lymphocyte ratio, SII= Systemic immune-inflammation index, PES: Pseudoexfoliation syndrome



19TJ-CEO 2025; 20: 16-21 Aydinoglu Candan et al.

DISCUSSION

Despite the identification of a genetic pathology associated 
with the LOXL1 gene in the pathophysiology of 
pseudoexfoliation syndrome, the precise mechanism remains 
to be fully elucidated. Additionally, reports have indicated 
the potential involvement of oxidative stress, inflammation, 
ischaemia and hypoxia in the pathophysiology of PES.23 
The present study found increased systemic inflammation 
to be associated with the presence of PES. Furthermore, 
the systemic immune-inflammation index was found to be 
more sensitive than the neutrophil-to-lymphocyte ratio in 
quantitative measurements.

Previous studies have reported the presence of inflammation 
and the development of endothelial damage in patients 
diagnosed with PES.6,7 In a further study, elevated levels of 
complement 3 (C3), kininogen-1 (KNG-1), antithrombin III 
and vitamin D binding protein (GC), alongside diminished 
levels of retinol binding protein 3 (RBP 3), glutathione 
peroxidase, calcineurin-1 and carboxypeptidase E, were 
identified in the aqueous humour of the eyes of patients 
with PES who had undergone cataract surgery.24 RBP3 
is a transport protein that is synthesised in the ciliary 
epithelium and secreted into the aqueous humour.25 In 
the context of autoimmune uveitis, a decline in RBP3 

concentration within the aqueous humour has been 
observed, with subsequent restoration to normal levels 
following treatment.26 The presence of decreased RBP3 
and increased C3 concentrations in the aqueous humour 
of eyes with PES may be indicative of an inflammatory 
process affecting the blood-aqueous barrier. A review of the 
literature reveals a number of studies that have investigated 
the relationship between PES and systemic inflammation. 
Furthermore, an increasing number of studies have 
analysed the relationship between increased NLR and 
the presence of PES. Kurtul et al. reported that neutrophil 
to lymphocyte ratio is a reliable biomarker of systemic 
inflammation in patients with PES and found that NLR ≥ 
1.72 predicted the diagnosis of PES with 77% sensitivity 
and 71% specificity.27 Gökçe et al. demonstrated that NLR 
could verify the diagnosis of PES and pseudoexfoliation 
glaucoma (PEG) by employing a higher cut-off value (2.68 
± 0.73 in the group with complications and 2.01 ± 0.81 
in the group without complications) than those utilised in 
Kurtul et al.’s study. Furthermore, they established that 
an NLR cut-off value of 2.33 could serve as a predictor 
of complications during cataract surgery in PES patients, 
exhibiting 87.5% sensitivity and 78.1% specificity.28 In 
a further study, RDW (red cell distribution width) levels 

Figure 1.  Systemic immune inflammation index (SII) and neutrophil/lymphocyte 
ratio (NLR) ROC curve graph to diagnose PES

PES: Pseudoexfoliation syndrome
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were found to be significantly higher in patients with PES 
and PEG compared to the control group. It was emphasised 
that RDW is a reliable marker for predicting PES patients 
and for predicting progression to PEG.29 In the present 
study, NLR demonstrated 59.6% sensitivity and 59.4% 
specificity in predicting the diagnosis of PES. The optimal 
cut-off point value was determined to be >2.12, a finding 
that correlates with the results reported by Gökçe et al.

SII has been identified as a novel marker of inflammation 
and is increasingly utilised in the diagnosis and prognosis 
prediction of diseases, especially in the fields of oncology 
and immunology.30-31 In the field of ophthalmology, it has 
been documented that SII can be utilised as a alternative 
to NLR in the monitoring of systemic inflammation, 
exhibiting a higher predictive value than NLR in various 
contexts. These include the prediction of cystoid macular 
oedema following cataract surgery, the prediction of the 
development of macular oedema in diabetic patients, and 
the detection of disease severity in uveitis patients.22,32,33 To 
the best of our knowledge, only one study has examined 
the relationship between SII and PES, and this study was 
conducted recently.34 The results of this study indicate that 
SII and NLR levels were elevated in patients with PES 
and PEG compared to the control group. Furthermore, SII 
was identified as a valuable supplementary parameter in 
conjunction with NLR for the diagnosis of PES. However, 
NLR emerged as a more substantial predictor of PEG 
risk. In the present study, SII was found to demonstrate a 
comparatively superior capacity to NLR in the identification 
of PES patients (AUC: 0.647 in NLR; 0.67 in SII). The 
results of the current study demonstrated that NLR exhibited 
59.6% sensitivity and 59.4% specificity in the diagnosis of 
PES, while SII demonstrated 62.5% sensitivity and 59.4% 
specificity. In the study conducted by Dikmen et al., the 
optimal cut-off point values for diagnosing PES were 
determined to be greater than 449.4 for SII and greater than 
1.78 for NLR. In contrast to the findings of this study, our 
study identified higher cut-off point values for SII, greater 
than 566, and for NLR, greater than 2.12, for the diagnosis 
of PES. These values are higher than those reported in the 
study by Dikmen et al. The present study demonstrated 
that, in contrast to the findings of Dikmen et al. (cut-off 
point >1.78), higher NLR cut-off point values (cut-off point 
>2.12) were consistent with the studies referenced in the 
literature. The only study reporting the cut-off point value 
of SII for the diagnosis of PES is Dikmen’s study, in which 
the cut-off point value was found to be lower than in this 

study (>449.4 versus >566 in this study). One study in 
the literature reported that there was a positive correlation 
between age and NLR values and that NLR increased 
with increasing age.35 In our study, the mean age of our 
patients (71.38 ± 6.64 years) was higher than in the study 
by Dikmen et al (68.12 ± 7.4 years), which may explain the 
high cut-off value in our study.

The present study is subject to several limitations. Firstly, 
it is a retrospective case series, and secondly, the number 
of cases is relatively limited. Furthermore, the predictive 
value of SII and NLR in predicting the diagnosis of PES was 
analysed, but not their predictive capacity in the risk of PEG.

In conclusion, the present study found that SII and NLR 
levels were elevated in patients with PES compared to 
the control group, thus indicating the role of systemic 
inflammation in the pathophysiology of PES. The results 
of the present study demonstrate that, since SII is relatively 
more sensitive than NLR in the diagnosis of PES, it can be 
used alone or as an auxiliary parameter to NLR as a cost-
effective and reliable marker of inflammation in patients with 
PES. Further prospective, randomised controlled trials with 
a larger number of patients may provide stronger evidence 
for the success of the systemic immune inflammation index 
in predicting the diagnosis and prognosis of PES and the risk 
of PEG development, and may provide the most accurate 
cut-off point value of SII.

REFERENCES
1. Schlotzer-Schrehardt UM, Koca MR, Naumann GO, et al. 

Pseudoexfoliation syndrome. Ocular manifestation of a 
systemic disorder? Arch Ophthalmol. 1992;110:1752–1756.

2. Scharfenberg E, Schlötzer-Schrehardt U. PEX syndrome: 
clinical diagnosis and systemic manifestations. Ophthalmologe 
2012; 109: 952–961.

3. Gürlü P,Alimgil M. Psödoeksfoliasyon sendromlu olgularda 
glokom gelişme riski. Türk Oftalmoloji Dergisi. 2004; 34(5): 
371 - 375.

4. Yaz Y, Yıldırım N, Yaz YA et al. Psödoeksfoliasyon 
Sendromu ve Psödoeksfoliasyon Glokomu Bulunan Bir Türk 
Popülasyonunda LOXL1’in Üç Tek Nükleotid Polimorfizmi. 
Turk J Ophthalmol. 2018 Oct;48(5):215-220. doi:10.4274/
tjo.83797.

5. Telek HH. Yavruoğlu MA. Özdemir Y. Serumda 
Matriks Metalloproteinaz Doku İnhibitörleri-1, Matriks 
Metalloproteinaz-9, Bağ Dokusu Büyüme Faktörü ve 
Vasküler Endotelyal Büyüme Faktörü Düzeylerinin 
Psödoeksfolyasyon Sendromlu Hastalarda Araştırılması. MN 
Oftalmoloji 2017;24(1):25-29

6. Turkyılmaz K, Öner V, Kırbas A, et al. Serum YKL-40 



21TJ-CEO 2025; 20: 16-21 Aydinoglu Candan et al.

levels as a novel marker of inflammation and endothelial 
dysfunction in patients with pseudoexfoliation syndrome. 
Eye (Lond) 2013; 27(7): 854–859.

7. Sorkhabi R, Ghorbanihaghjo A, Ahoor M,et al. High-
sensitivity C-reactive protein and tumor necrosis factor alpha 
in pseudoexfoliation syndrome. Oman Med J 2013; 28(1): 
16–19.

8. Liu J, Zhang S, Mi R, et al. Prognostic significance of the 
neutrophil-to-lymphocyte ratio in peripheral T-cell lymphoma: 
a meta-analysis. Cancer Cell Int. 2021 Dec 19;21:688.

9. Mirna M, Schmutzler L, Topf A, et al. Neutrophil-to-
lymphocyte ratio and monocyte-to-lymphocyte ratio predict 
length of hospital stay in myocarditis. Sci Rep. 2021 Sep 
13;11:18101.

10. Gasparyan AY, Ayvazyan L, Mukanova U, et al. The 
Platelet-to-Lymphocyte Ratio as an Inflammatory Marker in 
Rheumatic Diseases. Ann Lab Med. 2019 Jul;39:345-357.

11. Ozgonul C, Sertoglu E, Ayyildiz O, et al. Novel biomarkers 
for patients with idiopathic acute anterior uveitis: neutrophil 
to lymphocyte ratio and platelet to lymphocyte ratio. Int J 
Ophthalmol. 2017;10:262–266.

12. Gunes A, Yigit M, Tok L, Tok O. Neutrophil to lymphocyte 
ratio in patients with nonarteritic anterior ischemic optic 
neuropathy. Korean J Ophthalmol. 2017;31:159–164.

13. Ilhan N, Daglioglu MC, Ilhan O, et al. Assessment of 
neutrophil/lymphocyte ratio in patients with age-related 
macular degeneration. Ocul Immunol Inflamm. 2015;23:287–
290.

14. Chittawar S, Dutta D, Qureshi Z, et al. Neutrophil lymphocyte 
ratio is a novel reliable predictor of nephropathy, retinopathy, 
and coronary artery disease in Indians with type-2 diabetes. 
Indian J Endocrinol Metab. 2017;21:864–870.

15. Erol MK, Balkarli A, Yucel O, A et al. Neutrophil/
lymphocyte ratio and mean platelet volume in central serous 
chorioretinopathy. Ther Clin Risk Manag. 2017;13:945–950.

16. Atalay K, Kaldirim Erdogan H, Kirgiz A, Asik Nacaroglu 
S. Predictive role of neutrophil-to-lymphocyte ratio and 
platelet-to-lymphocyte ratio in normal-tension glaucoma. 
Med Hypotheses.2017;103:54-56

17. Chen JH, Zhai ET, Yuan YJ,et al. Systemic immune-
inflammation index for predicting prognosis of colorectal 
cancer. World J Gastroenterol. 2017 Sep 14;23:6261-6272.

18. Wu J, Yan L, Chai K. Systemic immune-inflammation index 
is associated with disease activity in patients with ankylosing 
spondylitis. J Clin Lab Anal. 2021;35:e23964.

19. Liu X, Guan G, Cui X, et al. Systemic Immune-Inflammation 
Index (SII) Can Be an Early Indicator for Predicting the 
Severity of Acute Pancreatitis: A Retrospective Study. Int J 
Gen Med. 2021 Dec 8;14:9483-9489.

20. Elbeyli A, Kurtul BE, Ozcan DO, et al. Assessment of Red 
Cell Distribution Width, Platelet/lymphocyte Ratio, Systemic 
Immune-inflammation Index, and Neutrophil/lymphocyte 
Ratio Values in Patients with Central Retinal Artery Occlusion. 
Ocul Immunol Inflamm. 2022 Oct-Nov;30:1940-1944.

21. Ozarslan Ozcan D, Kurtul BE, Ozcan SC, Elbeyli A. 
Increased Systemic Immune-Inflammation Index Levels in 
Patients with Dry Eye Disease. Ocul Immunol Inflamm. 2022 
Apr 3;30(3):588-592. 

22. Elbeyli A, Kurtul BE, Ozcan SC, Ozarslan Ozcan D. The 
diagnostic value of systemic immune-inflammation index in 
diabetic macular oedema. Clin Exp Optom. 2022;105:831-
835.

23. Yildirim Z, Yildirim F, Uçgun NI, Sepici-Dinçel A. The role 
of the cytokines in the pathogenesis of pseudoexfoliation 
syndrome. Int J Ophthalmol. 2013;6:50-3.

24. Botling Taube A, Konzer A, Alm A, Bergquist J. Proteomic 
analysis of the aqueous humour in eyes with pseudoexfoliation 
syndrome. Br J Ophthalmol. 2019 Aug;103:1190-1194.

25. Salvador-Silva M, Ghosh S, Bertazolli-Filho R, et al. Retinoid 
processing proteins in the ocular ciliary epithelium. Mol Vis. 
2005;18;11:356-65.

26. Descamps FJ, Kangave D, Cauwe B, et al. Interphotoreceptor 
retinoid-binding protein as biomarker in systemic 
autoimmunity with eye inflictions. J Cell Mol Med. 
2008;12:2449-56.

27. Kurtul BE, Ozer PA, Kabatas EU. Elevated neutrophil-to-
lymphocyte ratio in pseudoexfoliation syndrome. Eye (Lond). 
2016 Aug;30:1045-8. 

28. Gökce SE, Başkan C. Neutrophil lymphocyte ratio as a 
predictor of perioperative complications in patients with PEX 
Syndrome during cataract surgery. Int Ophthalmol. 2022 
Apr;42:1311-1316. 

29. Bashir J, Beg DT, Beigh AA, Wani EA. Red cell distribution 
width levels in patients with pseudoexfoliation syndrome 
and pseudoexfoliation glaucoma. Indian J Ophthalmol. 
2022;70:2902-2905.

30. Tian BW, Yang YF, Yang CC, et al. Systemic immune-
inflammation index predicts prognosis of cancer 
immunotherapy: systemic review and meta-analysis. 
Immunotherapy. 2022;14:1481-1496.

31. Wu J, Yan L, Chai K. Systemic immune-inflammation index 
is associated with disease activity in patients with ankylosing 
spondylitis. J Clin Lab Anal. 2021;35:e23964.

32. Elbeyli A, Kurtul BE. Systemic immune-inflammation index, 
neutrophil-to-lymphocyte ratio, and platelet-to-lymphocyte 
ratio levels are associated with keratoconus. Indian J 
Ophthalmol. 2021,7;69:1725-1729. 

33. Kurtul BE, Cakmak AI, Elbeyli A, et al. Evaluation of 
systemic immune-inflammation index level as a novel 
marker for severity of noninfectious uveitis. Int Ophthalmol. 
2021,41;11:3615-3622. 

34. Tukenmez Dikmen N, Un Y. Systemic immuno-inflammatory 
index in patients with pseudoexfoliation syndrome and 
pseudoexfoliative glaucoma. Ther Adv Ophthalmol. 2023 
15;15:25158414231197072.

35. Li J, Chen Q, Luo X, et al. Neutrophil-to-Lymphocyte Ratio 
Positively Correlates to Age in Healthy Population. J Clin 
Lab Anal. 2015;29:437-43.


	Button 1056: 
	Button 1057: 
	Button 1059: 
	Button 1060: 
	Button 1061: 


