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Abstract

Aims: To evaluate the prevalence of diabetic retinopathy (DR) and chronic kidney disease (CKD) and also the association between
DR and CKD and their association with cardiometabolic and sociodemographic factors, in patients with type 2 diabetes. Mate-
rials and Methods: We studied medical records of 443 consecutive hospitalized adult patients with type 2 diabetes. Diabetic
chronic complications, insulin secretion, diabetes therapy, control and duration, cardiometabolic and sociodemographic data
were assessed. Results: The current study indicates that the overall prevalence of DR was 63.4%. Of these, 31.6% had non-pro-
liferative DR and 31.8% had proliferative DR. The overall prevalence of CKD was 51.7%, of which 26.2% had only eGFR < 60 mL/
min/1.73m?), 39.5% had only albuminuria, and 11.8% (0.14-0.74%) had both. In 28.9% of patients, DR and CKD were associated,
and only 12.7% of patients had neither DR nor CKD. The simultaneous presence of DR and CKD was significantly associated with
diabetic peripheral neuropathy, peripheral artery disease and also with long lasting diabetes. About 2.4% of patients with DR
associated with CKD were newly diagnosed with diabetes. Patients with DR associated with CKD presented significantly higher
BMI and waist compared with patients with CKD alone and with patients without DR or CKD and higher uric acid levels com-
pared with patients with DR alone and with patients without DR or CKD. Conclusions: The results of this study indicate a high
prevalence of DR and CKD both isolated and associated in hospitalized type 2 diabetic patients, providing data on their prognosis
and association with several cardiometabolic risk factors.
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Background and Aims

Diabetes represent one of the most
important and frequent metabolic disease world-
wide and is expected to increase in prevalence
in conjunction with rising rates of obesity, pop-
ulation growth and ageing [1-3]. Moreover, the
Global Burden of Disease Study 2010 indicated
that between 1990 and 2010, diabetes was the
non-communicable disease with the fastest
increasing contribution to the burden of lost
disability-adjusted life-years [4]. The prevention

and control of diabetic chronic complications is
important because the morbidity and mortality
related with diabetes impose a global burden on
socioeconomic development [5].

Diabetic nephropathy is a well-described
diabetic complication and the leading cause of
end stage renal disease and diabetic retinopathy
(DR) is a highly specific visual complication of
diabetes and the leading cause of blindness [6-8].

Despite attempts to link the two most
important complications of
diabetes, the

microvascular
retinopathy and nephropathy,
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relationship has not so far been clearly described.
Diabetes duration and glycemic, blood pressure,
and lipid control have been shown to be consis-
tently correlated with microvascular complica-
tions of diabetes, but to date, the relationship
of one diabetic microvascular complication to
another has not been fully clarified. In addition
to sharing risk factors, such as hyperglycemia
and hypertension, DR and chronic kidney disease
(CKD) are reflected in the clinical manifestations
of similar microvascular lesions in the glomeru-
lar and retinal vessels [8, 9]. Several studies have
documented the association between DR and
albuminuria in people with type 2 diabetes melli-
tus (T2DM) [10, 11], but on the other hand, DR has
been shown to be a risk factor for microalbumin-
uria and macroalbuminuria [12].

However, the currently literature data
suggest that the presence of a pre-existing reti-
nopathy or nephropathy may contribute to the
development of another [13, 14].

The main objective of this research was to
evaluate the prevalence of DR and CKD and also
the association between DR and CKD in patients
with T2DM. The current study was designed
also with the aim of evaluating the possible asso-
ciation of DR and CKD with cardiometabolic
and sociodemographic factors in patients with
T2DM.

Materials and Methods

The present study is a cross-sectional
study conducted by analyzing the medical
records of unselected patients with T2DM hos-
pitalized in the Emergency Clinical Hospital
Craiova, Department of Diabetes, Nutrition and
Metabolic Diseases, during 1-year period.

In our study, we analyzed medical records
from the last available hospitalization during
which clinical evaluation and all procedures were
performed in order to assess diabetes control,
diabetic chronic complications, cardiometabolic
factors and other comorbidities.

The survey was conducted according
to the International Conference on Harmo-
nization—Good Clinical Practice Guidelines
standards and World Medical Association

© 2021 The Authors
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Declaration of Helsinki — Ethical Principles for
Medical Research Involving Human Participants
(Seoul, 2008) and being a retrospective analysis
of medical data routinely recorded in our hospi-
tal database in compliance with European Union
General Data Protection Regulation, no further
approval of an ethics committee is required.
All patients admitted to the hospital signed
informed consent for the use of their medical
data for research purposes.

Clinical and biological data

Information regarding sociodemographic
(age, gender), anamnestic data (maximum
reported weight, DM duration, type and doses of
DM antidiabetic therapy, diabetic chronic micro-
and macrovascular complications, personal
medical history of hypertension, dyslipidemia
and obesity, anti-hypertensive, or lipid lowering
therapy), clinical and biological data were col-
lected from the electronic medical record.

Clinical evaluation included assessment
of anthropometric parameters: height, weight,
and waist circumference, body mass index (BMI),
systolic (SBP) and diastolic blood pressure (DBP).
Subjects with a BMI > 25 kg/m? were considered
as having overweight/obesity. Abdominal obe-
sity was defined as a waist circumference >80
cm in women or >94 cm in men. Hypertension
was defined as SBP >140 mmHg and/or DBP >90
mmHg and/or antihypertensive therapy, or a
personal history of hypertension.

The following biochemical data were
analyzed from the electronic medical records:
glycated hemoglobin (HbA, ), fasting plasma glu-
cose (FPG), C-peptide, total cholesterol (TC), tri-
glycerides, HDL cholesterol (HDL-C), creatinine,
GOT, GPT, GGT, uric acid, albuminuria. LDL cho-
lesterol (LDL-C) were calculated using the Frie-
dewald formula if total triglycerides levels were
<400 mg/dL.

Diagnosis of hypo-HDL cholesterolaemia
was considered when HDL-C level < 40 mg/dL in
men or <50 mg/dL in women or drug treatment
for low HDL-C and hypertriglyceridemia when
triglycerides level =150 mg/dL or drug treatment
for hypertriglyceridemia.
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Hypercholesterolemia was defined as
TC>200 mg/dL and/or statin therapy and hyper-
LDL cholesterolaemia was defined as LDL-C>100
mg/dL and/or statin therapy.

Poor controlled diabetes was considered
when HbA > 7%.

Hyperuricemia was considered when uric
acid levels were >6 mg/dL in women or >7 mg/dL
in men. Normal reference interval for C-peptide
was considered 0.8-3.8 nmol/L.

Diabetic chronic complications

Diagnosis of macrovascular complica-
tions (ischemic heart disease, stroke, peripheral
arterial disease) was based either on clinical data
(peripheral arterial pulse, lower limb non-trau-
matic amputation, motor deficits, personal
history of angioplasty or arterial by pass) or
para-clinical data (EKG, CT, MRI, Doppler ultra-
sounds, angiography) from medical records.

Diagnosis of DR was based on eye fun-
dus examination results registered in the elec-
tronic medical records. The findings from eye
fundus examination were used to classify eyes
as having one of two phases of DR: non-prolifer-
ative DR and proliferative DR. Diabetic macular
edema was an additional complication that was
recorded separately from the retinopathy stages.
Laser therapy was also recorded.

Diagnosis of diabetic peripheral neuropa-
thy was based on Toronto score which was evalu-
ated using signs, symptoms and neuropathy tests
results recorded in the medical charts. Toronto
score higher than 6 was considered positive.

CKD was defined based on estimated glo-
merular filtration rate (¢eGFR) and albumin excre-
tion rate, according to Kidney Disease Improving
Global Outcomes 2012 guidelines. CKD was
defined as eGFR < 60 mL/min/1.73 m? (CKD-EPI
equation) and/or albuminuria.

Statistical analysis

Continuous variables were expressed as
mean and standard deviation. The categorical
variables were expressed as a percentage. The
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differences in sociodemographic and clinical-
biological parameters according to the presence
of DR and CKD were tested using parametric tests
(t-test, ANOVA) or non-parametric Mann-Whit-
ney test for the continuous variables and Chi-
square for the categorical variables. A p < 0.05
(two-tailed) was considered statistically signif-
icant. The statistical analysis was performed
using the SPSS v19.0 software.

Results

The current analysis includes 443 subjects
(230 female/213 male, 61.6 + 10.9 years, 3.8% in the
20-39 age group, 38.4% in the age group 40-59
years, 54.6% in the age group of 60-79 years and
3.8% in the >80 years age group) admitted in the
Clinic of Diabetes, Nutrition and Metabolic Dis-
ease from Emergency Clinical Hospital Craiova.

Prevalence of diabetic retinopathy

The overall prevalence of DR was 63.4%.
Of these, 31.6% had non-proliferative DR and
31.8% had proliferative DR (Figure 1). There were
no significant age and gender differences in the
prevalence of DR (Table 1).

Laser therapy was performed in 44% of
patients with proliferative DR and in 1.4% of
patients with non-proliferative DR.

24.1% of the patients with proliferative DR
had maculopathy and only 6.4% of the patients
with non-proliferative DR had maculopathy.

Vitreous hemoragy was found in 5.7% of
the patients with proliferative DR.

N
4

Nonproliferative
DR
DIABETIC 31.6%
RETINOPATHY

63.4%
Proliferative DR

31.8%

Figure 1: Prevalence of diabetic retinopathy. DR,
diabetic retinopathy.
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Table 1: Prevalence of diabetic retinopathy by gender and age groups.

Age (years)

20-39 40-59 60-79 >80 Overall
Total population
DR present 64.3 64.7 64.5 5585 63.4
Non-proliferative DR 42.9 30.6 32.2 23.5 31.6
Proliferative DR 21.4 34.1 32.2 11.8 31.8
Men
DR present 60.0 65.1 60.6 50.0 62.0
Non-proliferative DR 30.0 24.4 28.4 25.0 26.8
Proliferative DR 30.0 40.7 32.1 25.0 35.2
Women
DR present 75.0 64.3 67.7 22.2 64.8
Non-proliferative DR 75.0 36.9 35.3 22.2 36.1
Proliferative DR 0.0 27.4 32.3 0.0 28.7

Prevalence of chronic kidney disease

The overall prevalence of CKD was 51.7%,
of which 11.8% had eGFR < 60 mL/min/1.73m?
associated with albuminuria (Figure 2). Analy-
sis of the eGFR categories distribution indicated
that 26.2% of the participants had stage 3-5 CKD
(Figure 2). Albuminuria was detected in 39.5% of
the analyzed subjects (Figure 2, Table 2).

CKD
51.‘7%

eGFR<60

ml/min/1.73m2 Albuminuria

39.5%

26.2%

Figure 2: Prevalence of chronic kidney, albuminuria
and eGFR < 60 mL/min/1.73m?. CKD, chronic kidney
disease; eGFR, estimated glomerular filtration rate.

© 2021 The Authors
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The prevalence of CKD increased signifi-
cantly with age (p = 0.03), the highest prevalence
being in the 80+ age group (Table 2). Regarding
the gender distribution of CKD prevalence there
were no significant differences (Table 2).

The distribution of eGFR categories by
gender, age groups and overall are presented in
Table 2. Stage 3-5 CKD predominated in patients
over 60 years of age, overall but also in both gen-
ders, except CKD stage G5, which predominated
in males in the 40-59 age group (Table 2). Albu-
minuria was predominant in patients over 80
years of age for both sexes (Table 2).

Prevalence of diabetic retinopathy associated with
chronic kidney disease

Isolated DR was detected in 35.6% of
patients, while CKD alone was diagnosed in 22.9%
of patients (Figure 3). Only 12.7% of patients had
neither DR nor CKD.

Diabetic retinopathy and CKD were sig-
nificantly associated in analyzed T2DM patients
(p < 0.001). In 28.9% of patients, DR and CKD were
associated (Figure 3).

Patients with stage G3a and G3b CKD had
predominantly normal eye fundus examination,
suggesting that not only diabetes contributed to
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Table 2: Prevalence of chronic kidney disease by gender and age groups.

Total population

CKD present

G1(eGFR >90 mL/min/1.73 m?)

G2 (eGFR: 60-89 mL/min/1.73 m?)
G3a (eGFR: 45-59 mL/min/1.73 m?)
G3b (eGFR: 30-44 mL/min/1.73 m?)
G4 (eGFR:15-29 mL/min/1.73 m?)
G5 (eGFR <15 mL/min/1.73 m?)
Albuminuria

Men

CKD present

G1(eGFR =90 mL/min/1.73 m?)

G2 (eGFR: 60-89 mL/min/1.73m?)
G3a (eGFR: 45-59 mL/min/1.73 m?)
G3b (eGFR: 30-44 mL/min/1.73 m?)
G4 (eGFR: 15-29 mL/min/1.73 m?)
G5 (eGFR <15 mL/min/1.73 m?)
Albuminuria

Women

CKD present

G1 (eGFR>90 mL/min/1.73 m?)

G2 (eGFR: 60-89 mL/min/1.73 m?
G3a (eGFR: 45-59 mL/min/1.73 m?)
G3b (eGFR: 30-44 mL/min/1.73 m?)
G4 (eGFR: 15-29 mL/min/1.73 m?)
G5 (eGFR <15 mL/min/1.73m?)

Albuminuria

28.9%

Figure 3: Association of chronic kidney disease with
DR. CKD, chronic kidney disease.
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Diabetic

retinopathy
35.6%

Age (years)
‘Overall
20-39 40-59 60-79 >80

35.7 45.2 56.0 70.6 51.7
92.9 56.9 15.0 5.9 33.4
7.1 30.5 46.8 76.5 40.4
0.0 5.4 18.9 17.6 13.0
0.0 4.8 13.3 0.0 9.0
0.0 0.6 4.3 0.0 2.6
0.0 1.8 1.7 0.0 1.6
35.7 41.0 37.0 64.7 39.5
50.0 49.4 59.8 75.0 55.7
90.0 65.9 17.8 0.0 40.0
10.0 17.6 40.2 75.0 31.0
0.0 8.2 19.6 25.0 14.3
0.0 4.7 17.8 0.0 11.0
0.0 1.2 2.8 0.0 1.9
0.0 2.4 1.9 0.0 1.9
50.0 42.4 41.9 62.5 43.3
0.0 41.0 52.8 66.7 48.0
100.0 47.6 12.7 11.1 27.1
0.0 43.9 52.4 77.8 49.3
0.0 2.4 18.3 1.1 11.8
0.0 4.9 9.5 0.0 7.2
0.0 0.0 5.6 0.0 3.2
0.0 1.2 1.6 0.0 1.4
0.0 39.5 331 66.7 36.1

CKD pathogeny, but also other potential causes
such as hypertension, chronic pyelonephritis,
hyperuricemia, etc. (Table 3).

In advanced stages of CKD (G4-G5), prolif-
erative DR was predominantly detected, indicat-
ing diabetes as a leading cause of CKD progression
(Table 3).

Analysis of factors associated with diabetic retinopathy
and/or chronic kidney disease in patients with type 2
diabetes

The simultaneous presence of DR
and CKD was significantly associated with

https://doi.org/10.46389/rjd-2021-1026 © 2021 The Authors
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Table 3: Association of eGFR categories with diabetic retinopathy stages.

Diabetic retinopathy (%)

Normal
eGFR categories (%) Gl 11.4
G2 12.8
G3a 6.3
G3b 4.2
G4 0.5
G5 0.5

obesity, abdominal obesity, diabetic peripheral
neuropathy, peripheral artery disease and also
with hyperuricemia (Table 4).

Most of the patients with DR associated
with CKD had long lasting diabetes with dura-
tion higher than 10 years (Table 4). About 2.4%
of patients with DR associated with CKD were
newly diagnosed with DM (Table 4).

Patients with DR associated with CKD
presented significantly higher BMI and waist
compared with patients with CKD alone and with
patients without DR or CKD (Table 5).

The DM duration was significantly
higher in patients with DR associated with CKD
compared with patients with DR alone or CKD
alone and also with patients without DR or CKD
(Table 5).

Patients with DR associated with CKD
presented significantly lower eGFR and higher
uric acid levels compared with patients with
DR alone and with patients without DR or CKD
(Table 5).

Discussion

The current study indicates that the over-
all prevalence of DR was 63.4%, with similar dis-
tribution of non-proliferative and proliferative
DR and the overall prevalence of CKD was 51.7%,
of which 26.2% had stage 3-5 CKD and 11.8% had
eGFR < 60 mL/min/1.73m? associated with albu-
minuria. DR and CKD were associated in 28.9% of
patients.

These findigs are similar to other studies,
although some reported that non-proliferative

© 2021 The Authors

Non-proliferative DR Proliferative DR
11.8 10.2
13.9 13.7
3.0 3.7
1.9 3.0
0.9 1.2
0.5 0.7

DR is more common. Thus, a study performed
in Korea indicated that the overall prevalence
of DR was 67.76%, from these 39.3% had non-
proliferative DR and 28.4% had proliferative DR
[15]. Liu Y. et al. reports that the prevalence of
DR was 34.08% among diabetic patients from
Mainland China, non-proliferative DR being
more frequent [16]. Several studies indicated that
the increased duration of DM is a risk factor for
developing DR [17, 18].

Another finding of the current study was
the high prevalence of CKD among hospitalized
T2DM patients, results which are consistent
with those reported by Thomas et al. in a study
performed in Australia (23.1% of T2DM patients
from primary care had eGFR < 60 mL/min/1.73
m? and 34.6% had albuminuria) and by New J. P.,
etal. in a study performed in the United Kingdom
(eGFR < 60 mL/min/1.73 m? was detected in 31%
of diabetic patients and albuminuria in 37% of
these patients) [19, 20]. However, the prevalence
of stage 3-5 CKD in T2DM was lower than that
reported by Vinagre et al. (20% for renal impair-
ment and 16.7% for albuminuria) and by Rodri-
guez-Poncelas A. et al. in a sample of 1145 T2DM
patients treated in primary care consults in Spain
(18% had a eGFR < 60 mL/min/1.73 m?and 15.4%
had albuminuria) [21, 22].

Current study indicated that in 28.9% of
patients, DR and CKD were associated, and only
12.7% of patients had neither DR, nor CKD. These
findings are different from those reported by
Penno G. et al. in the large cohort of the RIACE
Italian multicenter study, which indicate that the
majority of subjects (51.87%) had neither DR nor
CKD, and an association between DR and CKD
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Table 4: Factors associated with diabetic retinopathy and/or chronic kidney disease.

Variables (%) Dvl\{t)t:lg;t]) aﬁ) l:1e as;:olg?ate :i(l){:; p value
with DR

Number of participants 55 154 125 99
Body massindex (kg/ Normal weight 28.8 21.2 10.6 21.4 0.02
if) 25-30 28.8 21.9 28.5 32.7

>30 42.3 57.0 61.0 45.9
Abdominal obesity 71.4 89.0 94.1 84.4 0.001
Diabetes duration Diabetes new case 29.1 11.0 2.4 20.2 <0.001

<lyear 10.9 2.6 1.6 4.0

1-5 years 18.2 8.4 4.8 13.1

5-10 years 16.4 24.7 18.4 14.1

10-20 years 25.5 44.8 49.6 41.4

>20 years 0.0 8.4 23.2 7.1
Antidiabetic therapy = Non-insulin therapy 63.6 78.6 69.6 64.6 Ns

Insulin therapy 50.9 57.8 64.8 40.4 0.01
HbA >7% 87.3 92.9 89.5 81.6 Ns
Insulin secretion Normal C-peptide 63.6 72.0 58.3 73.9 Ns

Low C-peptide 12.7 14.0 1.1 4.3

High C-peptide 23.6 14.0 30.6 21.7
Diabetic Overall 43.6 77.3 84.0 76.8 <0.001
f:rcl)?rcl;?i‘gstcigrllir Peripheral artery disease 43.6 71.4 79.2 55.6 <0.001

Ischemic heart disease 38.2 59.1 66.4 68.7 0.001

Stroke 5.5 8.4 12.0 13.1 Ns
Diabetic peripheral neuropathy 69.1 84.8 91.5 85.9 0.002
Hypertension 80.0 83.1 91.2 89.9 Ns
Hypercholesterolemia 38.9 30.1 32.0 32.7 Ns
Hyper-LDL cholesterolemia 79.6 73.9 76.8 74.1 Ns
Hypertriglyceridemia 50.0 45.8 58.4 54.1 Ns
Hypo-HDL cholesterolemia 32.7 54.8 55.4 65.9 0.003
Hyperuricemia 9.6 15.7 31.2 25.3 0.002

was found only in 11.50% [14]. The high preva-
lence of DR and CKD identified in our study could
be justified by the fact that hospitalized patients
were more likely to have long lasting diabetes and
multiple associated comorbidities.

The current study indicates that 11.0%
of patients with isolated DR were patients with
newly diagnosed DM and 10.3% of patients with
isolated CKD were newly diagnosed DM. Simi-
lar to our findings, Hao Z. et al, indicated a high
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prevalence of DR (20.3%) in patients with newly
diagnosed T2DM [23]. The insidious onset of
hyperglycemia symptoms that lead to late diag-
nosis of diabetes, after a long period of untreated
hyperglycemia, but also other cardiometabolic
risk factors (e.g. obesity, hyperuricemia) and life-
style elements (e.g. smoking) are potential expla-
nations for the increased prevalence of DR and
CKD in newly diagnosed patients with diabetes
[23, 24].

© 2021 The Authors
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Table 5: Sociodemographic and biological parameters associated with diabetic retinopathy and/or chronic

kidney disease.
Variables (Mean + SD) Without DR or CKD DR alone CKD associate with DR CKD alone
Age 58.6 +12.2 60.3 +10.6 61.7 +9.9¥ 65.3 £11.3"&
BMI 28.8 £ 8.7 31.3+8.2* 31.7 £ 5.4%¥ 30.0+£7.9
Maximum BMI 32.2+8.7 34.8 +8.4* 35.2+6.7% 33.5+5.6
Waist 100.1+16.6 106.3 +15.5* 109.2 +13.9%¥ 104.5+16.3
DM duration 5.7+5.9 11.1+7.8* 14.2 +7.2#¥ 9.2 +8.4M&
Insulin dose/kg 0.4+0.3 0.5+0.3 0.5+0.4 0.5+0.3
eGFR 90.2+15.9 88.6 +13.9 64.4 + 25.3%* 64.5 +22.6M
SBP 137.1+19.7 141.0 £19.7 142.6 + 22.1 141.4+19.4
DBP 83.3+11.8 81.2+12.6 79.6 +12.6 81.1+11.2
Cholesterol 187.3 £ 58.1 179.0 + 47.7 182.9 +48.4 189.5 £+ 79.7
HDL cholesterol 38.7+13.4 40.5+12.8 37.6 +13.0* 38.2+13.4
LDL cholesterol 105.8 + 48.3 104.0 + 44.2 99.4 +40.5 101.9 + 39.8
Triglycerides 197.4 +150.2 165.6 £+ 96.0 208.0 +128.2¢ 238.5+427.1
Creatinine 0.8+0.1 0.8+0.1 1.3+ 0.7%¢ 1.2+ 0.9%*
Uricacid 44+15 48+14 5.8 +2.0%* 5.6 +1.8"&
HbAlc 10.1+2.8 9.8+2.0 9.6+2.2 10.1+2.7
C-peptide 29+2.2 2.3+14 3.3+2.3 2.8%1.5

*p < 0.05 DR alone vs. without DR or CKD; p < 0.05 CKD alone vs. without DR or CKD; #p < 0.05 CKD associate
with DR vs. without DR or CKD; ¥p < 0.05 RD alone vs. CKD alone; *p < 0.05 RD alone vs. CKD associate with DR;

¥CKD alone vs. CKD associate with DR.

Current study indicated that the simulta-
neous presence of DR and CKD were significantly
associated with obesity and with abdominal
obesity, which is consistent with other research
results. Grey et al. reported that the increased
risk of retinopathy correlates with higher BMI in
a sample of 14,657 diabetic patients followed up
for an average of 6.68 years [23, 25]. Data regard-
ing theassociation of DR with obesity are conflict-
ing, with studies reporting a lack of correlation
and even an negative correlation between BMI
and DR [26, 27]. Chan J. C. Y. et al. indicated that
in patients with T2DM, a higher BMI appeared to
have a protective effect on DR [27]. Man R. E. etal.
shows that isolated abdominal obesity is a more
clinically relevant risk factor for DR than BMI in
T2DM patients [28]. Association of DR with obe-
sity and abdominal obesity indicated the poten-
tial role of insulin resistance in the occurrence
and progression of retinopathy.

© 2021 The Authors

Association of DR with CKD may be the
key to understanding the pathogenic mecha-
nisms common to microvascular complications
of diabetes.

Future studies are needed to focus on
establishing pathogenic mechanisms common to
all microvascular complications as well as those
specific to each microvascular complication so
that physicians can effectively identify people at
increased risk for developing and progression of
chronic microvascular diabetic complications.

Lifestyle optimization, weight loss,
obtaining and maintaining glycemic con-
trol, treating dyslipidemia and hyperuricemia
should be important components of prevention
programs and microvascular complications
management.

The results obtained are of major impor-
tance for the medical system and can be of great
help in the implementation of the microvascular
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complications prevention programs, together
with the reduction of the costs for treatment of
these diseases.

Conclusions

The results of this study indicate a high
prevalence of DR and CKD both isolated and asso-
ciated in hospitalized T2DM patients, providing
data on their prognosis and association with sev-
eral cardiometabolic risk factors.

This finding suggests that it is essential to
actively identify and combat the modifiable risk
factors associated with microvascular diabetic
complications in order to prevent or reduce their
progression.
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