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Abstract
Purpose  Neutrophil-to-lymphocyte ratio (NLR) was widely studied as a prognostic marker in various medical and surgical 
specialties, but its significance in diabetic kidney disease is not yet established.
Methods  The subjects comprised 199 men aged 73 ± 11 (mean ± standard deviation) years and 187 women aged 77 ± 10 years 
from a rural hospital. We examined the relationship between NLR calculated by analyzing differential leukocyte count in 
complete blood picture and renal function evaluated by estimated glomerular filtration rate (eGFR) using the Modification 
of Diet in Renal Disease Study Group equation and urinary albumin excretion (UAE).
Results  NLR was negatively related to eGFR and positively related to UAE. Multiple linear regression analysis using 
eGFR and UAE as an objective variables, adjusted for confounding factors as explanatory variables showed that NLR 
(β = − 0.101, p = 0.009) as well as age, body mass index, serum uric acid, and presence of uric acid lowing medication were 
significantly and independently associated with eGFR, and NLR (β = 0.113, p = 0.031) as well as prevalence of cardiovas-
cular disease, systolic blood pressure, presence of antihypertensive medication, presence of antilipidemic medication, and 
eGFR were significantly and independently associated with UAE. The multivariate-adjusted odds ratios (95% confidence 
interval) of NLR for stage 3a (eGFR < 60 mL/min/1.73 m2), stage 3b (eGFR < 45 mL/min/1.73 m2), and microalbuminuria 
(UAE ≥ 30 mg/g Cr) were 1.90 (1.02–3.56) and 2.99 (1.28–6.98), and 1.77 (1.04–3.01), respectively. Next, to examine the 
consistency of the observed association between NLR and eGFR, we performed subgroup analyses. There was a significant 
interaction (p = 0.006) only between the two groups regarding antihypertensive medication (absence: β = − 0.272, p < 0.001 
and presence: β = − 0.029, p = 0.564).
Conclusions  Our data suggested that NLR might be important as a potential factor for evaluating patients with a higher 
degree of albuminuria among diabetic outpatients.
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Introduction

Diabetic kidney disease (DKD) is a microvascular complica-
tion of diabetes and the leading cause of end-stage renal dis-
ease (ESRD) [1] and mortality [2] among diabetic patients. 
DKD is clinically manifested as increased urinary albumin 

excretion (UAE) starting from microalbuminuria to macroal-
buminuria and eventually ESRD [3]. Approximately 30% of 
diabetic patients showed microalbuminuria after 15 years 
of disease onset and less than half develop real nephropathy 
[3]. Several factors are involved in the pathophysiology of 
DKD, including hyperglycemia, which is very important, 
male gender, obesity, chronic inflammation, insulin resist-
ance, hypertension, dyslipidemia, and polymorphisms and 
some genetic loci in specific genes. Management of its modi-
fiable risk factors might help in reducing its incidence in the 
nearby future.

Recently, new pathways involved in the development and 
progression of DKD have been elucidated; many studies 
have demonstrated the critical role of inflammation in the 

 *	 Ryuichi Kawamoto 
	 rykawamo@m.ehime‑u.ac.jp

1	 Department of Community Medicine, Ehime University 
Graduate School of Medicine, Toon‑city 791‑0295, Japan

2	 Department of Internal Medicine, Seiyo Municipal 
Nomura Hospital, 9‑53 Nomura, Nomura‑cho, Seiyo‑city, 
Ehime 797‑1212, Japan

http://orcid.org/0000-0003-4674-0787
http://crossmark.crossref.org/dialog/?doi=10.1007/s11255-018-02065-2&domain=pdf


484	 International Urology and Nephrology (2019) 51:483–490

1 3

pathogenesis of DKD [4, 5]. Total white blood cell (TWBC) 
count is a crude and surrogate indicator of inflammation 
which can be easily measured in laboratory and is a cost-
effective test. The neutrophil–lymphocyte ratio (NLR) in 
TWBC is studied in many cardiac and non-cardiac diseases 
as an inflammatory marker and is used to predict the progno-
sis of diseases such as cardiovascular disease (CVD) [6–12]. 
NLR rather than other white cell parameters was found to be 
a useful inflammatory marker to predict adverse outcomes in 
medical and surgical conditions. NLR has recently emerged 
from among inflammatory parameters as a potential indica-
tor of vascular complications and poorer outcome in patients 
with diabetes [13]. Nevertheless, the value of NLR as a con-
venient factor in predicting DKD has not been elucidated, 
and its significance in nephrology is not yet established.

Thus, the aim of this study was to evaluate the relation-
ship between NLR, potential risk factors such as hyper-
tension, hyperglycemia, and lipids, and renal function by 
examining cross-sectional data from community-dwelling 
diabetic patients.

Subjects and methods

Subjects

Subjects for this investigation were continuously recruited 
from diabetic outpatients that visited the medical department 
of Seiyo Municipal Nomura Hospital from April to June 
2017. For all these individuals, patients with an estimated 
glomerular filtration ratio (eGFR) of < 30 mL/min/1.73 m2 
and an UAE of ≥ 300 mg/g creatinine (Cr) were excluded. 
Patients who had: acute coronary artery disease; myocardial 
infarction, heart failure; active infection; severe tissue dam-
age; acute massive hemorrhage; acute poisoning; cancer; 
and blood diseases that affect neutrophil and lymphocyte 
(e.g., myeloproliferative disease and leukemia) were also 
excluded. Patients on medication that may affect neutro-
phil and lymphocyte were excluded as well. All procedures 
were approved by the Ethics Committee of Seiyo Munici-
pal Nomura Hospital, and written informed consent was 
obtained from each subject.

Evaluation of confounding factors

Information on medical history, present conditions, smok-
ing status, alcohol consumption, and medications [e.g., anti-
hypertensives, antidyslipidemics, antidiabetics, and serum 
uric acid (SUA) lowering medications] were obtained by 
interview using a structured questionnaire. Body mass index 
(BMI) was calculated by dividing weight (in kilograms) by 
the square of the height (in meters). We measured systolic 
blood pressure (SBP) and diastolic blood pressure (DBP) in 

the right upper arm of patients while in a sedentary position 
using an automatic oscillometric blood pressure recorder. 
Smoking status was defined as the number of cigarette 
packs per day multiplied by the number of years smoked 
(pack-year), and the participants were classified into never 
smokers, past smokers, light smokers (< 20 pack-year) and 
heavy smokers (≥ 20 pack-year). Daily alcohol consumption 
was measured using the Japanese liquor unit in which a unit 
corresponds to 22.9 g of ethanol, and the participants were 
classified into never drinkers, occasional drinkers (< 1 unit/
day), daily light drinkers (< 2 units/day), and daily heavy 
drinkers (≥ 2 units/day). Fasting total cholesterol (T-C), 
high-density lipoprotein cholesterol (HDL-C), hemoglobin 
A1c (HbA1c), Cr (enzymatic method), SUA, WBC count, 
and UAE were measured. Non-HDL cholesterol (non-HDL-
C) was calculated by subtracting HDL-C from TC. NLR, 
a novel potential indicator of inflammation, was the ratio 
of neutrophil to lymphocyte. eGFR was calculated using 
CKD-EPI equations modified by a Japanese coefficient 
(eGFRCKDEPI): Male, Cr ≤ 0.9 mg/dL, 141 × (Cr/0.9)−0.411 
× 0.993age × 0.813; Cr > 0.9 mg/dL, 141 × (Cr/0.9)−1.209 × 0.
993age × 0.813; Female, Cr ≤ 0.7 mg/dL, 144 × (Cr/0.7)−0.329 
× 0.993age × 0.813; Cr > 0.7 mg/dL, 144 × (Cr/0.7)−1.209 × 0.9
93age × 0.813 [14]. Microalbuminuria is defined as of urinary 
albumin excretion (UAE) of 30–300 mg/g Cr. Moreover, past 
ischemic stroke and ischemic heart disease were defined as 
CVD.

Statistical analysis

All values are expressed as the mean ± standard deviation 
(SD), unless otherwise specified, and in the cases of parame-
ters with non-normal distribution (such as HbA1c, NLR, and 
UAE), the data are shown as median (interquartile range) 
values. In all the analyses, parameters with non-normal 
distributions were used after log-transformation. Statistical 
analysis was performed using IBM SPSS Statistics version 
21 (Statistical Package for Social Science Japan, Inc., Tokyo, 
Japan). Differences in means and prevalence among the 
groups were analyzed by Student’s t test for continuous data 
and χ2 test for categorical data, respectively. Pearson’s cor-
relations were calculated in order to characterize the associa-
tions between various characteristics and eGFR and UAE. 
Stepwise logistic regression analysis was used to evaluate 
the contribution of each confounding factor to eGFR and 
UAE. Subjects were divided into groups based on stage of 
chronic kidney disease (stages 2, eGFR ≥ 60; stage 3a, 59.9 
to 45.0; stage 3b, 44.9 to 30 mL/min/1.73 m2) and microal-
buminuria (UAE, 30–300 mg/g Cr), and logistic regression 
analyses were used to test significant determinants of CKD 
and microalbuminuria serving as the dichotomous outcome 
variable. To examine the consistency of the observed asso-
ciation between NLR and eGFR, we performed subgroup 
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analyses by gender, age (< 75 and ≥ 75 years), antihyper-
tensive medication (absence and presence), SUA (first–sec-
ond tertiles < 5.8 mg/dL and third tertile, ≥ 5.9 mg/dL), 
and microalbuminuria (absence and presence). Interaction 
between NLR and the subgroups was analyzed by a general 
linear model. A value of p < 0.05 was considered significant.

Results

Characteristics of subjects categorized according 
to eGFR

Distribution of NLR in the healthy volunteer and diabetic 
outpatients is shown in Fig. 1. The neutrophil–lymphocyte 
ratio (NLR) was significantly increased in subjects com-
pared with in health volunteers (p < 0.001). Characteristics 
of subjects categorized by eGFR are illustrated in Table 1. 
The subjects comprised 199 men aged 73 ± 11 years and 
187 women aged 77 ± 10 years from a rural hospital. Age, 
presence of CVD, presence of antihypertensive medication, 
SUA, presence of SUA lowing medication and NLR were 
higher in correlation with decreased eGFR, but DBP, HDL-
C, HbA1c, and eGFR were lower. There was no inter-group 
difference regarding gender, BMI, smoking status, drink-
ing status, SBP, non-HDL-C, presence of antilipidemic and 
antidiabetic medication and UAE.

Relationship between various confounding factors 
including NLR and eGFR

As shown Fig. 2, a negative correlation was found between 
NLR and eGFR. Table 2 shows the simple relationship 

between various confounding factors and eGFR. Pearson’s 
correlation coefficient showed that NLR as well as gender, 
age, smoking status, drinking status, prevalence of CVD, 
DBP, presence of antihypertensive medication, HDL-C, 
HbA1c, presence of antidiabetic medication, SUA, pres-
ence of SUA lowing medication and UAE was significantly 
correlated with eGFR. Multiple linear regression analysis 
using eGFR as an objective variable, adjusted for confound-
ing factors as explanatory variables showed that NLR as well 
as age, BMI, SUA, and presence of SUA lowing medication 
were significantly and independently associated with eGFR.

Relationship between various confounding factors 
including NLR and UAE

As shown Fig. 3, a positive correlation was found between 
NLR and UAE. Table  3 shows the simple relationship 
between various confounding factors and UAE. Pearson’s 
correlation coefficient showed that NLR as well as age, prev-
alence of CVD, SBP, presence of antihypertensive medica-
tion, and eGFR was significantly correlated with UAE. Mul-
tiple linear regression analysis using UAE as an objective 
variable, adjusted for confounding factors as explanatory 
variables showed that NLR as well as prevalence of CVD, 
SBP, presence of antihypertensive medication, and presence 
of antilipidemic medication were significantly and indepen-
dently associated with UAE.

Prevalence and ORs of NLR for CKD stage 3 
and microalbuminuria

The multivariate-adjusted odds ratios (ORs) (95% con-
fidence interval) of NLR for stage 3a (eGFR < 60  mL/
min/1.73  m2), stage 3b (eGFR < 45  mL/min/1.73  m2), 
and microalbuminuria (UAE ≥ 30  mg/g  Cr) were 1.90 
(1.02–3.56) and 2.99 (1.28–6.98), and 1.77 (1.04–3.01), 
respectively (Table 4).

Relationship between NLR and eGFR within selected 
subgroups

To examine the consistency of the observed association 
between NLR and eGFR, we performed subgroup analy-
ses by gender (men and women), age (< 75 and ≥ 75 years), 
antihypertensive medication (absent and present), and SUA 
(first–second tertiles < 5.8 mg/dL and third tertile, ≥ 5.9 mg/
dL), and microalbuminuria (absence and presence). NLR 
was also a significant and independent determinant for eGFR 
in men, age < 75 years, absence of antihypertensive medica-
tion and SUA < 5.8 mg/dL, absence of microalbuminuria. 
There was a significant interaction only between the two 
groups regarding antihypertensive medication (Table 5).

Fig. 1   Distribution of NLR in the healthy volunteer and diabetic out-
patients. The neutrophil–lymphocyte ratio (NLR) was significantly 
increased in diabetic outpatients compared with in health volunteers 
(p < 0.001). Data for NLR was skewed and presented as median 
(interquartile range) values and were log-transformed for analysis
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Discussion

In this cross-sectional, hospital-based study of 386 dia-
betic outpatients, we set out to determine renal function, 
as assessed by eGFR and UAE, and examine potential con-
founding factors. The key finding of this study was that 
NLR levels were found to be significantly associated with 
decreased eGFR and increased UAE, independently of con-
founding factors, among patients who were diagnosed with 
early-stage DKD. As NLR values are readily available in 
routine blood count analysis, NLR may be used as a cost-
effective predictor of inflammation. To our knowledge, few 
studies have suggested that NLR might be important as a 
potential factor for early DKD.

The NLR has been reported as a novel marker because 
the NLR is very stable compared with the absolute counts 
(e.g., total leukocyte, neutrophil, lymphocyte, monocyte, and 

platelet counts) that could be changed by various physical, 
physiological, and pathological factors [15]. Several pre-
vious studies have reported possible associations between 
NLR and the development and acceleration of some diabetic 
complications. In a 3-year follow-up study of 338 diabetic 
patients, NLR predicted the worsening of the renal function 
[15]. In 80 patients newly diagnosed patients with type 2 
diabetes, NLR was significantly and independently associ-
ated with 24-h UAE and also correlated as an indicator of 
ESRD [16]. In a cross-sectional study involving 200 diabetic 
patients, NLR with epicardial adipose tissue and platelet-
to-lymphocyte ratio (PLR) were found to be independently 
associated with increased albuminuria [17]. Among 253 
patients with type 2 diabetes, 115 of whom have early-stage 
diabetic nephropathy, NLR (β = 2.088, p = 0·004) levels was 
significantly and independently associated with diabetic 
nephropathy [18]. Moreover, a study in Egyptian patients 

Table 1   Characteristics of 
subjects categorized by eGFR

Data presented are mean ± standard deviation. Data for hemoglobin A1c, NLR, and UAE were skewed and 
presented as median (interquartile range) values and were log-transformed for analysis
HDL high-density lipoprotein, NLR neutrophil-to-lymphocyte ratio, UAE urinary albumin excretion, eGFR 
estimated glomerular filtration rate
*P value: ANOVA for continuous variables or the χ2 test for categorical variables. The numbers in bold 
indicate significance
a Smoking status was defined as the number of cigarette packs per day multiplied by the number of years 
smoked (pack-year), and the participants were classified into never smokers, past smokers, light smokers 
(< 20 pack-year) and heavy smokers (≥ 20 pack-year)
b Drinking status was measured using a Japanese liquor unit where 1 unit corresponds to 22.9 g of ethanol 
(never-drinker, light-drinker (< 1 unit/day), moderate-drinker (< 2 unit/day)/heavy-drinker (≥ 2 unit/day))

Characteristics
N = 386

eGFR (mL/min/1.73 m2)

≥ 60
N = 265

60–45
N = 77

45–30
N = 44

P value

Age (years) 72 ± 11 81 ± 7 81 ± 9 < 0.001
Gender (men, %) 47.2 51.9 50.0 0.743
Body mass index (kg/m2) 24.1 ± 3.7 25.0 ± 3.5 24.9 ± 4.0 0.101
Smoking statusa (%) 61.5/27.5/3.0/7.9 74.0/24.7/1.3/0 63.6/29.5/4.5/2.3 0.107
Drinking statusb (%) 65.7/6.8/18.9/8.7 77.9/2.6/15.6/3.9 63.6/2.3/27.3/6.8 0.225
Cardiovascular disease (%) 27.9 42.9 40.9 0.021
Systolic blood pressure (mmHg) 143 ± 20 145 ± 20 136 ± 18 0.066
Diastolic blood pressure (mmHg) 73 ± 12 72 ± 12 67 ± 12 0.003
Antihypertensive medication (%) 62.6 87.0 72.7 < 0.001
HDL cholesterol (mg/dL) 60 ± 16 56 ± 17 53 ± 14 0.006
Non-LDL cholesterol (mg/dL) 133 ± 34 137 ± 36 123 ± 29 0.105
Antilipidemic medication (%) 31.7 29.9 31.8 0.952
Hemoglobin A1c (%) 6.7 (6.2–7.3) 6.7 (6.2–7.3) 6.3 (5.9–7.0) 0.029
Antidiabetic medication (%) 84.2 80.5 77.3 0.461
Serum uric acid (mg/dL) 5.0 ± 1.1 5.7 ± 1.2 6.3 ± 1.6 < 0.001
Uric acid lowering medication 

(no = 0, yes = 1)
3.0 10.4 13.6 0.003

NLR 1.81 (1.42–2.63) 1.99 (1.42–2.75) 2.21 (1.80–3.01) 0.010
UAE (mg/g creatinine) 12.4 (6.8–27.8) 18.8 (7.7–41.9) 18.0 (10.1–45.2) 0.130
eGFR 71.8 ± 7.5 52.8 ± 4.3 37.7 ± 4.7 < 0.001
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has shown that NLR were significantly higher in diabetic 
patients with retinopathy (p < 0.001), neuropathy (p = 0.025), 
and nephropathy defined as UAE of 30–300 mg/g or overt 
nephropathy with values ≥ 300 mg/g (p < 0.001) than those 
of diabetic patients without any microvascular complications 
and healthy controls [19]. Recently published study in Turk-
ish diabetic patients has also shown that NLR significantly 
increased in parallel to albuminuria levels [20]. Also in our 
study, NLR was significantly increased in diabetic patients 
compared with healthy volunteers, and increased in parallel 
to eGFR levels and albuminuria among diabetic patients.

The mechanisms that lead to increased NLR in individu-
als with early stage DKD remains to be clarified. Multi-
ple studies demonstrate the important role of inflammatory 
molecules (e.g., adipokines, Toll-like receptors, chemokines, 
adhesion molecules and pro-inflammatory cytokines), 
endothelial dysfunction, and imbalanced coagulation in 
development of diabetes and its complications [21–23]. A 
stage of pathological events, with glomerular damage as an 
early sign, and which induce microalbuminuria, proteinuria, 
followed by progressive renal damage, inflammation, fibro-
sis, and finally loss of functional nephrons, is known to play 
an important role in the development and progression of 

Fig. 2   Relationship between neutrophil-to-lymphocyte ratio and esti-
mated glomerular filtration rate (eGFR). Neutrophil-to-lymphocyte 
ratio was skewed and log-transformed for analysis. A negative cor-
relation was found between NLR and eGFR

Table 2   Relationships between 
various confounding factors and 
eGFR

r, Pearson’s correlation coefficient. β, standard coefficient. R2, multiple coefficient of determination. Data 
for hemoglobin A1c, NLR, and UAE were skewed and log-transformed for analysis
a Adjusted for all confounding factors in Table  1 by multiple linear regression analysis (model 1: forced 
entry method; model 2: stepwise method). The numbers in bold indicate significance

Characteristics
N = 386

eGFR

Simple correlation Multiple correlationa

Model 1 Model 2

r (p value) β (p value) β (p value)

Gender (men = 0, women = 1) − 0.113 (0.026) − 0.063 (0.222) − 0.107 (0.004)
Age − 0.582 (< 0.001) − 0.526 (< 0.001) − 0.557 (< 0.001)
Body mass index − 0.022 (0.667) − 0.084 (0.037) − 0.089 (0.017)
Smoking status 0.194 (< 0.001) 0.054 (0.233) –
Drinking status 0.106 (0.037) 0.015 (0.751) –
Cardiovascular disease (N = 0, yes = 1) − 0.209 (< 0.001) 0.011 (0.777) –
Systolic blood pressure − 0.012 (0.807) 0.024 (0.578) –
Diastolic blood pressure 0.229 (< 0.001) 0.048 (0.271) –
Antihypertensive medication (N = 0, yes = 1) − 0.166 (0.001) − 0.016 (0.692) –
HDL cholesterol 0.155 (0.002) 0.043 (0.297) –
Non-HDL cholesterol 0.037 (0.464) 0.011 (0.790) –
Antilipidemic medication (no = 0, yes = 1) − 0.038 (0.461) − 0.013 (0.746) –
Hemoglobin A1c 0.181 (< 0.001) 0.054 (0.189) –
Antidiabetic medication (no = 0, yes = 1) 0.112 (0.027) − 0.029 (0.476) –
Serum uric acid − 0.347 (< 0.001) − 0.360 (< 0.001) − 0.374 (< 0.001)
Uric acid lowering medication (no = 0, yes = 1) − 0.200 (< 0.001) − 0.128 (0.001) − 0.134 (< 0.001)
NLR − 0.154 (0.002) − 0.101 (0.009) − 0.113 (0.002)
UAE − 0.135 (0.008) − 0.026 (0.503) –
R2 – 0.523 (< 0.001) 0.412 (< 0.001)
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DKD [23]. Especially, inflammation plays an essential role 
in the progression of DKD. Thus, WBC counts and its frac-
tion, which has been recognized to be a novel inflammatory 
biomarker for systemic inflammation, correlated strongly 
with DKD. In addition, a lot of studies demonstrates that 
NLR has been found to have a positive relation with meta-
bolic syndrome [24], the prognosis of diseases such as acute 
severity of coronary atherosclerosis [25, 26], stroke [27], and 
pancreatic cancer [28] in which inflammation is significantly 
involved in onset.

Some limitations of this study must be considered. 
First, the cross-sectional study design is limited in its abil-
ity to eliminate causal relationships between confounding 
factors and eGFR. Second, estimating GFR using the CKD 
equation tends to be less accurate in subjects with normal 
renal function and CKD when inulin clearance is used, but 
is more accurate than serum creatinine or eGFR when the 
Modification of Diet in Renal Disease (MDRD) formula 
[14] is used. Third, confounding factors and eGFR are 
based on a single assessment of blood, which may intro-
duce a misclassification bias. Fourth, we could not elimi-
nate the possible effects of underlying diseases and medi-
cations for hypertension, diabetes, and dyslipidemia on 

Fig. 3   Relationship between neutrophil-to-lymphocyte ratio (NLR) 
and urinary albumin excretion (UAE). NLR and UAE was skewed 
and log-transformed for analysis. A positive correlation was found 
between NLR and UAE

Table 3   Relationships between 
various confounding factors and 
UAE

r Pearson’s correlation coefficient, β standard coefficient, R2 multiple coefficient of determination. Data for 
hemoglobin A1c, NLR, and UAE were skewed and log-transformed for analysis
a Adjusted for all confounding factors by multiple linear regression analysis (model 1: forced entry method; 
model 2: stepwise method). The numbers in bold indicate significance

Characteristics
N = 386

UAE

Simple correlation Multiple correlation a

Model 1 Model 2

r (p value) β (p value) β (p value)

Gender (men = 0, women = 1) 0.090 (0.078) 0.106 (0.123) –
Age 0.191 (< 0.001) 0.040 (0.576) 0.120 (0.048)
Body mass index 0.009 (0.858) − 0.003 (0.961) –
Smoking status − 0.088 (0.086) − 0.040 (0.504) –
Drinking status − 0.034 (0.505) − 0.018 (0.767) –
Cardiovascular disease (N = 0, yes = 1) 0.147 (0.004) 0.107 (0.048) –
Systolic blood pressure 0.229 (< 0.001) 0.196 (0.001) 0.198 (< 0.001)
Diastolic blood pressure 0.025 (0.625) 0.019 (0.746) –
Antihypertensive medication (N = 0, yes = 1) 0.212 (< 0.001) 0.149 (0.005) 0.142 (0.005)
HDL cholesterol − 0.028 (0.584) 0.009 (0.868) –
Non-HDL cholesterol 0.006 (0.911) − 0.018 (0.749) –
Antilipidemic medication (no = 0, yes = 1) − 0.046 (0.365) − 0.106 (0.044) –
Hemoglobin A1c 0.080 (0.116) 0.102 (0.065) –
Antidiabetic medication (no = 0, yes = 1) − 0.034 (0.502) − 0.019 (0.728) –
Serum uric acid − 0.015 (0.764) 0.015 (0.799) –
Uric acid lowering medication (no = 0, yes = 1) 0.004 (0.943) 0.006 (0.913) –
eGFR − 0.135 (0.008) − 0.047 (0.503) –
NLR 0.108 (0.034) 0.113 (0.031) 0.112 (0.025)
R2 – 0.145 (< 0.001) 0.110 (< 0.001)
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NLR because our subjects were not underfed renal biopsy. 
However, renal diseases other than DKD and diseases that 
may affect neutrophil and lymphocyte were excluded as 
much as possible. Therefore, the demographics and refer-
ral source may limit generalizability.

In conclusion, this study suggested that NLR was sig-
nificantly and independently associated with decreased 
eGFR and increased UAE among diabetic outpatients. 
The underlying mechanism behind this relationship is 
unknown, and these factors seem to be independent of 
confounding factors, such as age, gender, drinking status, 
hypertension, lipids, HbA1c, and SUA. Further investiga-
tion of the longitudinal data obtained from our study will 
provide more definitive answers to this issue.
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