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 Background: It has been reported that diabetic nephropathy and diabetic retinopathy are associated with each other through 
a shared pathophysiological mechanism. However, it is quite difficult to differentiate diabetic nephropathy from 
other glomerular diseases if diabetic retinopathy is absent in patients, and the only way to do this is to per-
form renal biopsies. The objective of this study was to test the hypothesis that diabetic nephropathy patients 
with and without diabetic retinopathy have different clinical and laboratory profiles.

 Material/Methods: Medical records of type 2 diabetes mellitus patients with confirmed diabetic nephropathy were reviewed and 
analyzed with appropriate statistical modalities. Presence of arteriolar sclerosis of the carotid artery, abdomi-
nal aorta, upper extremities, and first-order aortic branches was regarded as a peripheral vascular disease.

 Results: Out of 217 type 2 diabetes mellitus patients with confirmed diabetic nephropathy, retinopathy was present 
in 106 (48.8%), while 111 (51.2%) had no evidence of retinopathy. About 45% of patients had pure diabetic 
nephropathy without any diagnosis of non-diabetic renal diseases, of which membranous nephropathy was 
most common. Diabetic nephropathy patients with retinopathy and those without retinopathy differed in du-
ration of hypertension (p=0.041), serum creatinine (p=0.031), albumin (p=0.001), and erythrocyte sedimenta-
tion rate (p=0.001). Moreover, male preponderance (p<0.001), older age (p=0.033), and increased levels of al-
bumin (p=0.033) were significantly associated with pure diabetic nephropathy without retinopathy.

 Conclusions: Diabetic nephropathy patients with and without diabetic retinopathy have different clinical and laboratory 
profiles.

 MeSH Keywords: Blood Sedimentation • Creatinine • Diabetes Mellitus, Type 2 • Diabetic Nephropathies • Diabetic 
Retinopathy • Serum Albumin

 Abbreviations: STROBE – the reporting of observational studies in epidemiology; HbA1C – glycated hemoglobin; 
FPG – fasting plasma glucose; CRP – C-reactive protein; ESR – erythrocyte sedimentation rate; 
TG – triglycerides; HDL – high-density lipoproteins; LDL – low-density lipoprotein; WHO – World Health 
Organization; SD – standard deviations; DME – diabetic macular edema
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Background

Diabetes mellitus is a chronic hyperglycemic state character-
ized by defects in insulin secretion or/and insulin action [1]. 
The prevalence of diabetes has increased by about 10-fold dur-
ing the past 3 decades in PR China, which can be attributed to 
the rapid industrialization and urbanization, increased consump-
tion of high-calorie diet, sedentary lifestyle, and rapid growth 
of the older population [2]. China has the largest diabetic pop-
ulation in the world, and it is projected to quadruple in size [3]. 
It has been estimated that about 20–40% of Han Chinese pa-
tients with diabetes mellitus have diabetic nephropathy [4]. 
Diabetic nephropathy is characterized by persistent albumin-
uria, progressive decline of glomerular filtration rate, and ele-
vation of blood pressure, and is considered a leading cause of 
end-stage renal disease in PR China, which imposes a consid-
erable burden on the Chinese population and healthcare sys-
tem [5]. Several investigations have demonstrated the relation-
ship between diabetic retinopathy and diabetic nephropathy 
among patients with type 2 diabetes mellitus [6,7]. These find-
ings demonstrate the presence of diabetic retinopathy with di-
abetic nephropathy, but the association is sometimes inconsis-
tent, and diabetic retinopathy and diabetic nephropathy may 
appear as independent diseases in Han Chinese people [8,9].

Diabetic retinopathy may be helpful in distinguishing the type of 
kidney pathology in patients with type 2 diabetes mellitus and 
renal disease [10]. However, if retinopathy is absent in diabetic 
patients, it is quite difficult to differentiate diabetic nephropa-
thy from other glomerular diseases, and the only way to do this 
is to perform renal biopsies [7]. Therefore, it is imperative to dif-
ferentiate the clinical-laboratory characteristics of patients with 
diabetic nephropathy with and without diabetic retinopathy.

The objective of this analysis was to test the hypothesis that 
Chinese diabetic patients with confirmed diabetic nephropa-
thy with retinopathy and those without retinopathy have dif-
ferent clinical and laboratory profiles.

Material and Methods

Ethics approval

The study complied with the 2008 Declaration of Helsinki, the 
strengthening the reporting of observational studies in epidemi-
ology (STROBE) statement, and the law of PR China. The proto-
col (SU/CL/03/16, dated 24 January 2016) (was approved by the 
Committee of Ethics on Human Research of The First Hospital 
of Lanzhou University, China. Since this was an observational 
retrospective study, waiver of informed consent was granted. 
The identity of all patients was not disclosed throughout the 
study, and data were anonymized before randomization.

Inclusion criteria

The records of patients with type 2 diabetes mellitus in VIP 
Internal Medicine, the First Hospital of Lanzhou University, China 
from 1 February 2016 to 1 January 2019 and the reference hos-
pitals were evaluated. Patients with diabetic nephropathy con-
firmed by renal biopsy were considered for further analyses.

Exclusion criteria

Patients without complete details available in the hospital 
records were excluded from the final analysis. Patients who 
had negative results of renal biopsy for nephropathy were ex-
cluded from the study.

Data collection

All the demographic, clinical, and laboratory data of patients 
were recorded from the hospital electronic database by us-
ing structured data collection forms. The demographic data 
included age, sex, family history, social parameters, and dia-
betic complications (hypertension, diabetic vascular disease, 
peripheral neuropathy, and duration of diabetes). The clini-
cal and laboratory data included the diabetic care profile (gly-
cated hemoglobin (HbA1C), fasting plasma glucose (FPG), and 
24-h urinary protein excretion), hemo-analyses and chemis-
try (hemoglobin, C-reactive protein (CRP), albumin, creatinine, 
erythrocyte sedimentation rate (ESR)), lipid profile (total cho-
lesterol, triglycerides (TG), high-density lipoproteins (HDL), and 
low-density lipoprotein (LDL)).

The diagnosis and classification of type 2 diabetes mellitus in 
the present study were based on the World Health Organization 
(WHO) criteria (WHO report), which was used as standard-
ized criteria in the hospital. The classification and pathologi-
cal scoring of diabetic nephropathy were carried out accord-
ing to the criteria of Tervaert et al. [11]. Moreover, among the 
study population, diabetic retinopathy was classified according 
to the international clinical disease severity scale for diabetic 
retinopathy as no apparent retinopathy, non-proliferative dia-
betic retinopathy, and proliferative diabetic retinopathy [12]. 
The Toronto clinical scoring system (score >5) was used to as-
sess peripheral neuropathy [13]. The presence of arteriolar scle-
rosis of the carotid artery, abdominal aorta, upper extremities, 
and first-order aortic branches was regarded to as a peripheral 
vascular disease. Ultrasonography was used to detect the pres-
ence of thickening of walls of blood vessels or plaque. Physical 
activity was categorized using the 6-min walk test. Inability 
to walk or walking less than 100 m was considered as inac-
tive physical activity. Ability to walk 100–300 m in 6 min was 
considered as moderate physical activity, and ability to walk 
300 m or more in 6 min was considered as physically active.
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All the data were screened for accuracy, outliers, and complete-
ness before considering for statistical analysis.

Statistical analysis

All statistical analyses were performed using SPSS version 
20.0 (IBM, Inc., Chicago, IL, USA). Continuous variables are 
presented as mean with standard deviations (SD). The cate-
gorical data were summarized by using frequency with pro-
portion. The Mann-Whitney U test was used to compare the 
data between continuous variables, while the Fischer exact test 
was used to differentiate the categorical variables. A value of 
p<0.05 was considered statistically significant [14].

Results

Medical history of patients

Medical records of 299 type 2 diabetes mellitus patients were 
reviewed. Among them, 3 patients did not have complete data 
available in the medical records of the hospitals and 79 patients 
had negative renal biopsies; therefore, they were excluded from 
the analysis. A total of 217 patients with diabetic nephropa-
thy confirmed by renal biopsy were included in the study, and 
among these there was with male preponderance (n=145, 66.8%). 

The mean age at the time of renal biopsy was 52.11±9.67 years. 
The prevalence of diabetic neuropathy was 15.7% (n=34/217), 
while diabetic vascular diseases prevailed in 31.3% (n=68/217) 
of patients. Almost half (48.8%) of the patients (n=106/217) had 
diabetic retinopathy. Pure diabetic nephropathy, which is diabetic 
nephropathy without a confirmed diagnosis of non-diabetic renal 
diseases, was present in 98 (45.2%) patients, while 115 (54.8%) 
patients had diabetic nephropathy along with non-diabetic renal 
diseases. The flow diagram for the analysis is shown in Figure 1.

Patients with type 2 diabetes mellitus (n=299)

Type 2 doabetes mellitus patients with confirmed diabetic nephropathy (n=217)

Analysis (n=217)
• Demographical parameters and clinical laboratory parameters

Renal biopsy (n=299)
Excluded (n=82)
• Complete details of medical recorded absent (n=3)
• Negative renal biopsy (n=79)

Pre-index test

Analysis

Diabetic nephropathy with
diabetic retinpathy (n=106)

Diabetic nephropathy without
diabetic retinpathy (n=106)

Without
existence of

non-diabetic
renal disease

(n=64)

With
existence of

non-diabetic
renal disease

(n=42)

Without
existence of

non-diabetic
renal disease

(n=34)

With
existence of

non-diabetic
renal disease

(n=77)

Figure 1. Flow diagram of the analysis.

11 (9%)

30 (25%)

26 (22%)

25 (21%)

12 (10%)

11 (9%)
Membranous nephropathy
Mesangial proliferative
glomerulonephritis
Renal tubular interstital
lesion
Other glomerular disease
Membranous proliferative
glomerulonephritis
Focal segmental
glomeruloclerosis

Figure 2.  Coexisting non-diabetic renal disease along with 
diabetic nephropathy in the study population (n=115).
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Prevalence of non-diabetic renal disease along with 
diabetic nephropathy

The spectrum of non-diabetic renal disease in the selected 
group of patients included membranous nephropathy, mesan-
gial proliferative glomerulonephritis, membranous proliferative 
glomerulonephritis, renal tubular interstitial lesion, focal seg-
mental glomerulosclerosis, and the other glomerular disease. 

Figure 2 illustrates the prevalence of non-diabetic renal dis-
ease along with diabetic nephropathy in the study population.

Comparisons between diabetic nephropathy patients with 
and without diabetic retinopathy

Table 1 compares the demographic characteristics of diabetic ne-
phropathic (pure diabetic nephropathy and diabetic nephropathy 

Parameters

Diabetic nephropathic patients with/without coexisting non-diabetic renal disease

Total
Cohorts Comparisons between 

cohortsWith retinopathy Without retinopathy

Numbers of patients 217 106 111 p-Value

Age  51.74±8.41  49.73±11.31  53.12±8.86** 0.058

Hight (cm)  156.15±9.01  155.85±8.99  155.81±8.71 0.974

Weight (kg)  58.41±8.22  58.11±8.01  57.99±7.91 0.912

Body mass index (kg/m2)  24.45±2.01  24.41±1.95  24.46±1.81 0.845

Gender
Male  145 (67)  72 (68)  73 (66) 0.211

Female  72 (33)  34 (32)  38 (34) 0.062

Waist circumference (cm)  86.45±9.41  85.88±9.21  85.71±9.01 0.891

Hip circumference (cm)  93.31±9.45  93.22±9.31  93.18±9.21 0.975

Waist to hip ratio  0.91±0.09  0.90±0.08  0.91±0.08 0.358

Waist to height ratio  0.56±0.02  0.55±0.02  0.56±0.05 0.057

Diabetic complications

Diabetic neuropathy  34 (16)  24 (23)*  10 (9) <0.001

Diabetic vascular diseases  68 (31)  35 (33)*  33 (30) 0.047

Duration of diabetes (years)  9.74±7.48  10.33±6.77  9.14±8.19 0.241

Duration of hypertension (years)  7.42±7.48  6.21±6.77  8.54±8.19** 0.041

Area of 
residence

Urban  99 (46)  43 (41)  46 (41)
0.999

Rural  118 (54)  63 (59)  65 (59)

Ethnicity

Han Chinese  199 (92)  98 (92)  101 (91)

0.1Tibetan  3 (1)  3 (3)  0 (0)

Mongolian  15 (7)  5 (5)  10 (9)

Physical 
activity

Inactive  49 (23)  24 (23)  25 (22)

0.995Moderately active  101 (47)  49 (46)  52 (47)

Active  67 (30)  33 (31)  34 (31)

Table 1. Demographics parameters of diabetic nephropathic patients with or without coexisted non-diabetic renal disease.

Continuous data are represented as mean ±SD and constant data are represented as number (percentage). The Mann-Whitney U test 
was used for continuous data and Fischer exact test for constant data was used for statistical analysis. A p<0.05 was considered 
significant. * Significantly higher among diabetic nephropathy patients with diabetic retinopathy. ** Significantly higher among 
diabetic nephropathy patients without diabetic retinopathy.
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with coexisted non-diabetic renal disease) patients with and 
without diabetic retinopathy. As compared to diabetic nephrop-
athy patients without diabetic retinopathy, the prevalence of 
diabetic neuropathy (p<0.001) and diabetic vascular diseases 
(p=0.047) were significantly higher among diabetic nephrop-
athy patients with retinopathy. The duration of hypertension 
was significantly longer among diabetic nephropathy patients 
without retinopathy (p=0.041). The other demographics char-
acteristics were equally distributed between diabetic nephrop-
athy patients with and without diabetic retinopathy.

Serum creatinine levels were significantly lower among patients 
without diabetic retinopathy than among those with diabetic 
retinopathy (p=0.031). The average albumin levels were sig-
nificantly different between the 2 groups, with higher levels 
among diabetic nephropathy patients without diabetic retinop-
athy (p=0.001). Compared to patients with diabetic retinopathy, 
those without diabetic retinopathy had significantly lower 
levels of ESR (39.68±29.90 mm/1 h vs. 64.25±28.62 mm/1 h, 
p<0.001). The other clinical-laboratory characteristics were 
equally distributed between diabetic nephropathy patients 
with and without diabetic retinopathy (Table 2).

Comparisons between pure diabetic nephropathy patients 
with and without retinopathy

We compared pure diabetic nephropathy patients (without 
the existence of non-diabetic renal disease) with and with-
out diabetic retinopathy. Out of 98 patients with pure dia-
betic nephropathy, 64 (65.3%) patients had diabetic retinop-
athy, while remaining 34 (34.7%) patients had no evidence of 
diabetic retinopathy. In the analysis, advanced age (p=0.003) 
and male sex (p<0.001) were significantly associated with dia-
betic nephropathy without diabetic retinopathy. More diabetic 
neuropathy patients had retinopathy (34% vs. 9%), while the 
other demographic parameters were equally distributed be-
tween the 2 groups (Table 3).

Laboratory profiles showed that only the levels of albumin were 
significantly higher among diabetic nephropathy patients with-
out diabetic retinopathy as compared to diabetic nephropathy 
patients with diabetic retinopathy (p=0.033), while the other 
laboratory parameters were equally distributed between the 
2 groups (Table 4).

Parameters

Diabetic nephropathic patients with/without coexisting non-diabetic renal disease

Total
Cohorts Comparisons between 

cohortsWith retinopathy Without retinopathy

Numbers of patients 217 106 111 p-Value

Serum creatinine (uM/L)  168.52±131.66  194.56±112.34*  133.51±87.66 0.031

Albumin (g/L)  32.34±3.72  26.60±3.66  34.55±5.31** 0.001

Hemoglobin (g/L)  119.79±13.40  118.24±17.45  121.34±11.14 0.072

FPG (mM/L)  7.15±2.98  7.01±3.32  7.28±2.92 0.581

HbA1C (%)  6.68±0.98  7.01±1.12  6.82±1.01 0.813

ESR (mm/1 h)  52.02±27.71  64.25±28.62*  39.68±29.90 <0.001

CRP (mg/L)  6.02±3.25  5.12±2.81  6.98±4.48 0.236

Urinary protein (g/24 h)  6.34±5.01  6.75±5.23  6.17±6.10 0.425

Total CHO (mM/L)  4.98±2.40  4.97±2.25  5.36±3.11 0.512

TG (mmol/L)  2.02±1.53  1.89±1.31  2.26±1.78 0.085

HDL (mmol/L)  0.98±0.33  1.00±0.42  0.99±0.27 0.667

LDL (mmol/L)  2.64±1.93  2.98±2.01  3.41±2.40 0.376

Table 2. Clinical-laboratory characteristics of diabetic nephropathic patients with or without coexisting non-diabetic renal disease.

FPG – fasting plasma glucose; HbA1C – glycated hemoglobin; ESR – erythrocytes sedimentation rate; CRP – C-reactive protein; 
CHO – cholesterol; TG – triglycerides; HDL – high-density lipoproteins; LDL – low-density lipoproteins. Variables are represented as 
mean ±SD. The Mann-Whitney U test was used for statistical analysis. A p<0.05 was considered significant. * Significantly higher 
among diabetic nephropathy patients with diabetic retinopathy. ** Significantly higher among diabetic nephropathy patients without 
diabetic retinopathy.
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Discussion

We investigated the demographic and clinical-laboratory fea-
tures of diabetic nephropathy patients and focused on parame-
ters differentiating between diabetic nephropathy with retinop-
athy and diabetic nephropathy without retinopathy. Although it 
has been well documented that diabetic nephropathy and dia-
betic retinopathy have similar pathological mechanisms, research 
results also suggest differences between diabetic nephropathy 
and diabetic retinopathy; for example, severe diabetic retinopa-
thy can occur in the absence of diabetic nephropathy [15]. Also, 
overt diabetic nephropathy without diabetic retinopathy is com-
mon in Korean populations [16]. The genetic similarity between 
Korean populations and Han Chinese populations is more than 
99% [17]. Few studies have indicated no relationship between 
diabetic nephropathy and diabetic retinopathy, and the preva-
lence of fundus lesions is inconsist across these studies [15,18]. 
Furthermore, the clinical and laboratory characteristics of patients 
with diabetic nephropathy without diabetic retinopathy are not 
fully understood. In this context, the present study will be a signif-
icant addition to the existing literature on diabetic nephropathy.

The present study is a detailed comparison of diabetic nephro-
pathic patients, either with pure diabetic nephropathy or dia-
betic nephropathy with coexisting non-diabetic renal disease, 
with and without diabetic retinopathy. When cases of diabetic 
nephropathy (including both pure diabetic nephropathy and 
diabetic nephropathy with coexisting non-diabetic renal dis-
ease) were evaluated, 7 parameters significantly differed be-
tween the 2 groups. The prevalence of diabetic neuropathy 
was higher among diabetic nephropathic patients with retinop-
athy as compared to diabetic nephropathic patients without 
retinopathy. These results are consistent with the findings of 
previous investigations demonstrating the association of pe-
ripheral neuropathy with diabetic retinopathy [9,19]. Diabetic 
vascular disease was found to be associated with retinopa-
thy in the present study. However, the findings of a retrospec-
tive observational study in a Chinese population did not show 
any such association [9]. The levels of serum creatinine were 
significantly higher among patients with diabetic retinopathy, 
which explicitly indicate the higher prevalence of diabetic com-
plications among patients with retinopathy. The levels of al-
bumin were significantly lower among patients with diabetic 

Parameters

Diabetic nephropathic patients with/without coexisting non-diabetic renal disease

Total
Cohorts Comparisons between 

cohortsWith retinopathy Without retinopathy

Numbers of patients 98 64 34 p-Value

Age  49.46±10.12  44.10±9.93  54.52±11.76* 0.033

Hight (cm)  157.15±8.15  156.45±7.11  155.44±7.09 0.505

Weight (kg)  58.59±8.12  57.12±7.12  57.02±7.02 0.947

Body mass index (kg/m2)  24.01±1.12  24.24±0.92  24.32±0.91 0.682

Gender
Male  70 (71)  39 (61)  31 (91)* <0.001

Female  28 (29)  25 (39)  03 (9) 0.088

Waist circumference (cm)  86.12±9.13  85.11±8.99  85.21±7.55 0.956

Hip circumference (cm)  94.11±10.11  93.89±9.15  93.25±9.11 0.742

Waist to hip ratio  0.89±0.11  0.90±0.07  0.88±0.06 0.161

Waist to height ratio  0.55±0.02  0.56±0.02  0.55±0.04 0.102

Diabetic complications

Diabetic neuropathy  25 (26)  22 (34)  3 (9) 0.051

Diabetic vascular diseases  37 (38)  26  (41)  11  (32) 0.289

Duration of diabetes  9.74±7.48  9.13±4.32  8.34±4.18 0.772

Duration of hypertension  7.42±7.47  5.13±8.18  7.26±6.54 0.654

Table 3. Demographics characteristics pure diabetic nephropathic patients.

The Mann-Whitney U test was used for continuous data and Fischer exact test for constant data was used for statistical analysis. 
A p<0.05 was considered significant. * Significantly higher among diabetic nephropathy patients without diabetic retinopathy.

6451
Indexed in: [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]  
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]  
[Chemical Abstracts/CAS]

Cao X. et al.: 
Diabetic nephropathy vs. diabetic retinopathy
© Med Sci Monit, 2019; 25: 6446-6453

CLINICAL RESEARCH

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



retinopathy. The longer duration of diabetes among diabetic 
retinopathy patients suggests that chronic metabolic processes 
cause the decomposition of albumin, resulting in lower levels 
in the diabetic retinopathy cohort [9]. Other parameters dif-
fering between the 2 groups were the duration of hyperten-
sion and ESR, which were significantly longer among patients 
with diabetic nephropathy and diabetic retinopathy. Diabetic 
nephropathy and diabetic retinopathy are different diseases.

Among patients with proteinuria, in the absence of diabetic 
retinopathy, it is sometimes difficult to differentiate between 
diabetic nephropathy and membranous nephropathy, particu-
larly when facilities for renal biopsies are unavailable or when 
a renal biopsy is not suitable due to bleeding tendencies. In this 
context, we performed the present analysis comparing pure 
diabetic nephropathy and membranous nephropathy without 
retinopathy to find some clinical clues for differential diagnoses. 
The subgroup analysis revealed that patients with membra-
nous nephropathy had higher levels of HDL and cholesterol, 
which are the cardinal features of membranous nephropathy. 
However, other parameters were equally distributed between 
the 2 groups. These findings are consistent with other retro-
spective observational analyses[9]. The results of our analysis 

show that lipid profile should be considered in differentiat-
ing between diabetic nephropathy and diabetic retinopathy.

The analysis also evaluated the impact of diabetic retinopathy 
among patients with pure diabetic nephropathy. The findings 
showed that patients with diabetic nephropathy but without 
retinopathy were significantly associated with old age and the 
male preponderance in a group of patients having diabetic ne-
phropathy without retinopathy. These results agree with a ret-
rospective study in a Chinese population [9], but disagree with 
the results of a cross-sectional community-based study [19]. 
These disagreements may be due to the fact that the cross-
sectional study assessed an Indo-Aryan population and the 
present observational study assessed a Chinese population. 
Our study indicates that Chinese diabetic nephropathic pa-
tients without retinopathy are more likely to be older males 
with higher levels of albumin.

The analysis demonstrated no association of hypertension and 
its duration with the development of diabetic macular edema 
(DME). Our results are consistent with those of a Taiwanese 
population-based cohort study [8]. Moreover, the results of the 
present study showed a higher proportion of younger patients 

Parameters

Diabetic nephropathic patients without non-diabetic renal disease

Total
Cohorts Comparisons between 

cohortsWith retinopathy Without retinopathy

Numbers of patients 98 64 34 p-Value

Serum creatinine (uM/L)  168.52±121.87  198.68±149.56  182.67±132.56 0.548

Albumin (g/L)  30.78±6.92  28.42±7.11  32.86±7.01* 0.033

Hemoglobin (g/L)  117.52±16.61  110.75±16.55  115.44±20.33 0.301

FPG (mM/L)  6.98±2.44  6.18±2.11  6.99±2.86 0.060

HbA1C (%)  6.99±1.08  6.89±2.11  7.01±1.36 0.550

ESR (mm/1 h)  53.22±30.93  63.54±30.05  43.78±30.56 0.136

CRP (mg/L)  5.94±3.51  5.10±2.89  5.89±5.15 0.619

Urinary protein (g/24 h)  5.82±4.34  6.88±5.13  5.94±3.98 0.884

Total CHO (mM/L)  5.01±1.98  5.12±2.10  4.92±1.34 0.702

TG (mmol/L)  2.16±1.48  1.78±0.97  2.51±1.90 0.261

HDL (mmol/L)  0.89±0.42  1.11±0.50  0.84±0.43 0.432

LDL (mmol/L)  2.64±1.93  2.99±1.51  3.26±1.13 0.872

Table 4. Clinical-laboratory characteristics of pure diabetic nephropathic patients.

FPG – fasting plasma glucose; HbA1C – glycated hemoglobin; ESR – erythrocytes sedimentation rate; CRP – C-reactive protein; 
CHO – cholesterol; TG – triglycerides; HDL – high-density lipoproteins; LDL – low-density lipoproteins. Variables are represented as 
mean ±SD. The Mann–Whitney U test was used for statistical analysis. A p<0.05 was considered significant. * Significantly higher 
among diabetic nephropathy patients without diabetic retinopathy.
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having diabetic nephropathy with retinopathy. These findings 
also agree with the results of a Taiwanese population-based 
cohort study [8], which reported that young patients with dia-
betic nephropathy had higher risk of DME development. Further 
controlled studies are needed to define the relationship of de-
mographics with the development and prognosis of diabetic 
nephropathy and diabetic retinopathy in Han Chinese people.

The current analysis was limited by its small sample size and 
selection bias. Since renal biopsy was performed in a small 
group of patients, it is quite possible that the inclusion of pa-
tients who did not undergo renal biopsy during the study may 
have affected the results. However, our study is one of a few 
reports in a Chinese population differentiating the character-
istics of diabetic nephropathy patients with or without dia-
betic retinopathy.

Conclusions

This study demonstrates that diabetic nephropathy patients 
with and without diabetic retinopathy present with different 
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