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ABSTRACT  

Background Systemic inflammation is associated with cataractogenesis in diabetes remains controversial. 

Recently, Neutrophil –to-Lymphocyte Ratio (NLR) is used as a reliable biomarker for inflammation in various 

diseases. However, the NLR also act as risk factor in the pathogenesis of diabetic senile cataract is still 

unknown.  

Objectives The objective of the current study is to investigate NLR and other hematological parameter levels 

and to find out any association with diabetic senile cataract compared to normal healthy individuals without 

cataract. 

Subjects and methods This case-control study consists of 100 type 2 DM patient with senile cataract (cases) 

and 100 normal healthy individuals without cataract (control) in the age group from 40 to 75 years of both 

genders. Complete blood count indices were estimated by autoanalyzer and NLR was calculated by dividing the 

neutrophil count by lymphocyte count. 

Results The present study shows significantly increased NLR and Absolute Neutrophil Count (ANC) levels and 

decreased level of Absolute Lymphocyte Count (ALC) in diabetic senile cataracts when compared to normal 

healthy individuals without cataract. A significant positive correlation of HbA1c with NLR and ANC were 

observed. Multiple linear regression analysis showed significantly positive influence of NLR with respect to 

HbA1c. 

Conclusion NLR levels are increased in diabetic senile cataracts which indicate that systemic inflammation 

also plays an important role in the early development of cataract formation and act as risk factor of diabetic 

senile cataract.  
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Introduction  
 

Cataract is a major cause of visual impairment and could be considered as an earliest 

complication of diabetes mellitus. Cataractogenesis is much faster and earlier in diabetic patients 

than non-diabetics. [1–4]. The systemic inflammation may play a role in the pathogenesis of age-

related cataract. [5]. Literatures have reported an increase in the inflammatory markers levels 

such as C-reactive protein (CRP), interleukin (IL)-1, IL-6 and tumor necrosis factor (TNF)-alpha  

in diabetes mellitus patients. [3,4] 

Recently, Neutrophil-to-lymphocyte ratio (NLR) has emerged as a new inflammatory biomarkers 

of T2DM. [6–8] This index is a rapid, easy and cost-effective method which is a calculated index 

derived from a routine complete blood count test in clinical practice.[9] 

The NLR was yet to study in the pathogenesis of diabetes induced senile cataract. The present 

study was designed to evaluate NLR and other hematological parameters in Type 2 diabetes with 

senile cataract patients and compared to normal healthy individuals without cataract.  

 

Materials and methods 

 

This case-control study population consisted of 100 Type 2 DM patients with senile cataract 

(Group I) as cases and 100 age and gender matched normal healthy individuals without cataract  

 (Group II) as controls. The study was conducted between March 2017 to April 2018 in the 

Department of Biochemistry in collaboration with Department of Ophthalmology in a tertiary 

care hospital. The study protocol was approved by the Institutional Human Ethics Committee. 

Informed consent form was obtained from all participants. The cataract was confirmed by using 

slit-lamp examination and purely nuclear type of cataract was included according to lens 

opacities classification system III by ophthalmologist.  

Inclusion criteria Type 2 Diabetes mellitus patients having more than 5 years of duration who 

are under treatment of oral hypoglycemic drugs with senile cataract and the healthy controls 

without cataracts were recruited from the hospital who came for health check-up having without 

any eye disease, and the exclusion criteria were the same as for the cataract group were included 

in this study.  

Exclusion criteria Subjects who had history of cardiovascular disease, renal dysfunction, hepatic 

disease, traumatic or toxic cataract, and other systemic diseases were excluded from the study. 

Sample collection and processing  

5 ml of venous fasting blood sample was drawn from the patient and collected in EDTA and 

sodium fluoride-Potassium oxalate anticoagulant vacutainers. Estimation of plasma glucose done 

by hexokinase method using Beckman Coulter Olympus AU400 auto-analyzer. Whole blood was 

used for the estimation of glycated hemoglobin (HbA1c) by HPCL method using Biorad D10 

HbA1c analyser and the complete blood count such as Hb (hemoglobin), RBC count , Total 

WBC count,  PCV (packed cell volume), MCV (Mean red cell corpuscular volume), MCHC 

(Mean corpuscular hemoglobin concentration)of patients were measured using a Horiba-Pentra 

DF Nexus automated hematology analyzer. NLR was calculated as ratio between the absolute 

neutrophil counts (ANC) by absolute lymphocyte counts (ALC). 

Data Analysis The present study results were expressed as mean ± standard deviation (SD) for 

normal distribution and abnormal distribution were expressed as Median and interquartile ranges. 

Data was analysed using JASP 8.4. The Shapiro-Wilk test was used to check the normal 

distribution for the variables and the statistical significant differences between groups were 
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analysed using the Student’s t-test and the Mann-Whitney U-test.  Spearman’s correlation 

coefficient (rho) was used to assess the association between the variables. Multiple regression 

analysis was performed to assess independent relationship between glycemic status and 

inflammation. A p value of ≤ 0.05 was considered as statistically significant. 

 

Results  

  

Table1 shows glycemic status between diabetic senile cataracts and Normal healthy individuals 

without cataract. There was no significant difference was observed in age group between group I 

(59 ± 08) and group II (60 ± 08), p=0.625. Mean fasting plasma glucose and HbA1c levels were 

significantly elevated in group I [132(99,190), 7.8(6.4, 10.2)], p<.001 when compared to group II 

[90 ± 15, 5.5 ± 0.5] 

 

In type 2 diabetes with senile cataract patients, mean NLR [2.09(1.72,3.23), p=0.019], and ANC 

[4.83(4.04,5.89),  p< .001] levels were significantly increased whereas mean Hb [(10.26 ± 1.78),  

p<.001], RBC[(4.08 ± 0.55) p<.001], MCHC[(30.65)p<.001], MCV[(87(82,90) p< .001], 

Hematocrit [(30.77 ± 5.35)p< .001]and ALC[(2.24 ± 0.92)p< .001] levels were significantly 

decreased when compared to Normal healthy individuals without cataract.  However, there were 

no significant differences observed for Total WBC count, Platelet, MCH, and PCV between two 

groups as shown in table 2. 

 

Spearman’s correlation analysis showed a significant negative correlation of HbA1C with 

Hb (r=-0.144), RBC(r=-0.329), MCHC(r=-0.367), MCV (r=-0.288), Hematocrit(r=-0.144), 

ALC(r=-0.236) and positive correlation of HbA1C with NLR(r=0.329), PLR(r=0.209), 

ANC(r=0.172). In addition, there was a significant positive correlation of FBS with 

NLR(r=0.274), ANC(r=0.162), and negative correlation of FBS with RBC(r=-0.296), MCHC(r=-

0.242), ALC(r=-0.165) respectively as shown in table 3 and 4. Table 5 represent the results of 

Multiple linear regression analysis which showed significantly positive influence of NLR 

(p=0.016) and total WBC count (p=0.039) with respect to HbA1c. 

 

Table 1: Glycemic status of group I and group II 

* p<0.05 significant 

 

 

 

Parameters 

Group I - 

Type 2 DM patients 

with cataract                

(n=100) 

Group II- 

Normal healthy 

individuals without 

cataract  

 (n=100) 

p Value 

Mean (Min, Max) Mean ± SD 

Fasting plasma 

glucose (mg/dL) 
132(99,190) 90 ± 15 <.001* 

HbA1c (%) 7.8(6.4,10.2) 5.5 ± 0.5 <.001* 
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Table 2: Comparison of Hematology indices between Group I and Group II 

 

Parameters 

Group I - 

Type 2 DM patients 

with cataract                

(n=100) 

Group II - 

Normal healthy 

individuals without 

cataract  

(n=100) 

p Value 

Hb (g/dl) 10.26 ± 1.78 11.09 ± 1.67 <.001* 

RBC count (million/cumm) 4.08 ± 0.55 4.65 ± 0.53 <.001* 

Total WBC count (10
9
/L) 8.20(7,9.9) 8.12 ± 1.73 0.177 

Platelet (10
9
/L) 275.10 ± 76.20 280(235.5,319.8) 0.740 

MCH(pg) 27.55(27.23,28.77) 27.68 ± 2.85 0.243 

MCHC(%) 30.65(30.52,31) 31.65(32.29,34) < .001* 

MCV(fl/cell) 87(82,90) 90(85,93) < .001* 

Hematocrit(%) 30.77 ± 5.35 33.26 ± 5.01 < .001* 

PCV(%) 36.28 ± 4.97 36.27 ± 5.06 0.991 

ANC (10
9
/L) 4.83(4.04,5.89) 4.37(3.44,5.2) < .001* 

ALC (10
9
/L ) 2.24 ± 0.92 2.88 ± 0.85 < .001* 

NLR 2.09(1.72,3.23) 1.5(1.23,1.9) 0.019* 

* p<0.05 significant 

 

Table 3: Association of Hematology indices and NLR with HbA1c 

 

Parameter HbA1C 

(rho Value) 

p Value 

Hb -0.144 0.04* 

RBC -0.329 <0.001* 

MCHC -0.367 <0.001* 

MCV -0.288 <0.001* 

Hematocrit -0.144 0.04* 

ANL 0.172 0.02* 

ALC -0.236 <0.001* 

NLR 0.329 <0.001* 

                           * p<0.05 significant 
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Table 4: Association of Hematology indices and NLR with fasting plasma glucose 

 

Parameter FBS 

(rho  Value) 

p Value 

RBC count 
 

-0.296 

 

<0.001* 

MCHC -0.242 <0.001* 

ALC -0.165 0.019* 

NLR 0.274 <0.001* 

ANC 0.162 0.022* 

ANL 0.172 0.02* 

ALC -0.236 <0.001* 

NLR 0.329 <0.001* 

                            * p<0.05 significant,  

 

Table 5: Multiple linear regression analysis for Normal healthy individuals without 

cataract and diabetic senile cataract patients (Dependent variable: HbA1c) 

 

 

Model 

Coefficients 

t p Value 
Unstandardized 

coefficients 

Β 

Standard 

error 

Standardized 

coefficients 

β 

NLR 0.063 0.026 0.170 2.438 0.016* 

Total WBC count 0.173 0.083 0.145 2.080 0.039* 

* P≤0.05 significant,  

 

Discussions  

  

Cataract is the leading cause of visual impairment in diabetes mellitus patients.[10] Inflammation 

is closely associated with insulin-resistance, because excess fat tissue producing pro-

inflammatory adipokines results in low-grade chronic inflammation, impairing tissue response to 

insulin and leads to type 2 diabetes mellitus (T2DM).[11,12] 

 

Although several inflammatory markers are available, NLR has been recently used as simple, 

inexpensive and novel inflammatory biomarker in chronic diseases, as well as prognostic 

predictors in cancer and cardiovascular disease.[13–17] 
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NLR is associated with diabetes and its complications.[18–22] The NLR level was 

significantly elevated in type 2 DM with cataract subjects when compared to normal healthy 

individuals without cataracts. Few studies have reported that NLR level was significantly 

elevated in type 2 DM patients with retinopathy compared to diabetes without retinopathy and 

healthy control subjects. [23–25] Another study have also shown that NLR was significantly 

higher in type 2 diabetic patients with nephropathy than those of diabetic patients without any 

microvascular complications and healthy control subjects.[22,26]  NLR was increased in patients 

with diabetes and linked to poor glycemic control, insulin resistance and cardiovascular 

events.[7,23,24,27–29]  

 

In our study, there was significantly positive correlation of HbA1C with NLR and in 

addition, multiple linear regression analysis showed that a significantly positive influence of NLR 

with respect to HbA1c in diabetes patients with cataract which indicates that NLR was an 

independent risk factor for diabetes induced cataract. Our results were consistent with the results 

studies done by Sefil et al., which showed that NLR was positively correlated with HbA1c levels 

in diabetes patient.[7] Although no literatures are available with reference to NLR levels in 

cataract subjects, our findings were supported with these reports. 

 

In this present study, the Absolute neutrophil count (ANC) was significantly higher in 

diabetes with cataract patients than those of Normal healthy individuals without cataract which 

indicate that systemic inflammation is associated with cataractogenesis and neutrophil-mediated 

inflammation may play a significant role in the pathogenesis of diabetes induced cataract. Our 

results were in accordance with the study done by Woo et al, which revealed that elevated 

neutrophil count is associated with the severity of diabetic retinopathy.[33]  

 

Waggiallah H et al, reported that significantly decrease in hemoglobin, RBCs, MCHC and MCH 

level in diabetes compared with controls.[27] Irace et  al, showed mean hemoglobin, hematocrit 

and whole blood viscosity were significantly decreased in diabetic retinopathy compared with 

subjects without micro vascular complication, retinopathy.[28] 

 

Similar results were observed in our study that, in diabetic cataract patients, mean hemoglobin, 

RBCs, MCHC, Hematocrit and MCV were significantly lower than in normal healthy individuals 

without cataract. This indicates that type 2 diabetes with cataract patients were more prone for 

anemia.  

In the present study, absolute lymphocyte count was significantly decreased in diabetes with 

cataract patients compared to normal healthy individuals without cataract. Our results were in 

accordance with Okorie hope et al., which showed that Lymphocyte count was significantly 

reduced in gestational diabetic women when compared to controls. [29] The decrease in 

lymphocyte count might be due to glucose toxicity which affects the proliferation of the T and B 

lymphocyte cells.[34]. 

 

Conclusion 

 

The current study indicates that hyperglycemia causes increased NLR level, a biomarker of 

systemic inflammation which also act as risk factor, play a significant role in the pathogenesis of 

diabetic senile cataracts. 
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