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ABSTRACT

Introduction: Diabetic retinopathy (DR) is a microvascular complication of diabetes mellitus and the
leading cause of visual impairment and blindness. The aim of the study was to estimate and compare the
prevalence of DR and to determine an association between DR and systemic risk factors in hospitalized
type 1 (DMT1) and type 2 (DMT2) diabetic patients.

Material and methods: We analyzed 260 patients with diabetes, 43 with DMT1 and 217 with DMT2. The
following data were collected: age, gender, type and duration of diabetes, glycemic control, blood pressure,
estimated glomerular filtration rate, ophthalmologic examinations and routine biochemical parameters.

Results: Out of the total number of 260 patients, 77 (29.6%) had non-proliferative DR (NPDR), 21 (8.1%)
had proliferative DR (PDR), 29 (11.1%) had diabetic macular edema (DME), and 69 (23.5%) had diabetic
cataracts. Forty-three (16.5%) patients were previously diagnosed with DMT1 and 217 (83.5%) with DMT?2.
The duration of diabetes was not significantly longer in DMT1 (12.8+11.2 years) in comparison to DMT2
(11.07+£8.1 years). The prevalence of NPDR and PDR did not differ statistically in either groups. DME
was more prevalent in DMT2 than in DMTT1 (P<0.05). Diabetic cataract was found in 26.7% vs. 6.7% of
patients with DMT2 and DMT1, respectively (p<0.01). The duration of diabetes significantly correlated
with NPDR and PDR in DMT]1 (r=0.31, p<0.05; r=0.55, p<0.001, respectively). In DMT?2, significant
correlations were found between the duration of diabetes and cataract, NPDR, PDR and DME (r=0.31,
p<0.001; r=0.43 p<0.01, r=0.16 p<0.05 and r=0.20 p<0.01, respectively). Fasting plasma glucose (FPG)
significantly correlated with PDR (r=0.258, p<0.05), while HbA1c with DME (r= 0.15 p<0.05).

Conclusion: The duration of diabetes and hyperglycemia were associated with DR in both types of diabetes.
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INTRODUCTION

Retinopathy, nephropathy and neuropathy = neuromicrovascular complication of diabetes. Cat-
are unique microvascular complications of diabe- aract and other eye complications are more fre-
tes. Diabetic retinopathy (DR) is the most common  quent in patients with diabetes. In general, diabetic
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retinopathy advances from mild non-proliferative
abnormalities to moderate and severe non-prolifer-
ative diabetic retinopathy (NPDR), then progress-
ing to proliferative diabetic retinopathy (PDR),
and/or diabetic macular edema (DME). The onset
and progression of diabetic retinopathy may be
without symptoms. For this reason, in newly diag-
nosed DMT?2, about 20% of the patients may have
DR. Regular screening and follow-up 5 years after
the onset of diabetes have been recommended in
adult patients with DMT1 and also at the time of
diagnosis of DMT?2. It is estimated that DR 1is the
leading cause of visual impairment and blindness
in adult diabetic patients of the working age group
between 20 and 74 years of age. The prevalence
of retinopathy and the vision-threatening type is
estimated to be at 40.3% and 8.2%, respectively.
Diabetic retinopathy currently affects 100 million
people, with 17 million people with PDR, 21 mil-
lion with DME, and 28 million people with vision
threatening DR worldwide [1]. It is the sixth leading
cause of blindness, and it is also an important cause
for preventable blindness [2].

The pathophysiology of DR is complex and
not fully clear. Many systemic risk factors have
been associated with DR, especially the duration of
diabetes and glycemic control. The duration of dia-
betes is a non-modifiable and well documented risk
factor for the onset and progression of DR. Twenty
years after the onset of diabetes mellitus type 1
(DMTT1) almost all patients have DR, and 60%
of patients with diabetes mellitus type 2 (DMT?2)
have retinopathy. Chronic hyperglycemia is a ma-
jor risk factor for microvascular diabetic compli-
cations, including retinopathy, nephropathy and
neuropathy. Tight glycemic control is considered
the most important modifiable risk factor to reduce
the development, progression of DR, and low rate
of visual loss. Tight control of blood pressure in
hypertensive patients with diabetes contributes to
the decrease in the risk of the development and
progression of diabetic retinopathy. Additional risk
factors include nephropathy, dyslipidemia and obe-
sity. Puberty, pregnancy, anemia, and tight gly-
cemic control achieved for a short period are the
causes for onset or worsening of the preexisting
diabetic retinopathy.

The aim of this study was to estimate the
prevalence of DR in diabetic patients and to de-
termine an association between DR and various
risk factors (duration of diabetes, glycemic control,
glomerular filtration rate (GFR), lipids, systolic and

diastolic blood pressure, body mass index (BMI)
and gender.

MATERIALS AND METHODS

This cross-section study used the medical
records from the Hospital Department at the Uni-
versity Clinic of Endocrinology in Skopje. The
hospital is equipped with well-established diabe-
tes care. A total number of 260 diabetic patients
were admitted to the hospital from January 2014 to
September 2014. Medical records were reviewed,
and the completed medical records were included
in this study. These variables included the follow-
ing data: age, gender, BMI, type and duration of
diabetes, glycemic control with glycated hemo-
globin (HbAIc), fasting plasma glucose (FPG),
postprandial plasma glucose (PPG), estimated
glomerular filtration rate (GFR) and blood pres-
sure (systolic and diastolic). An ophthalmologist
performed ophthalmologic examinations at the
ophthalmologic unit at the same Clinic, using the
classification scale of DR [3]. Patients with type
1 and type 2 diabetes were analyzed separately.

Fasting plasma glucose and PPG, within tar-
get levels of 7mmol/l and <10 mmol/l, respective-
ly, were measured by using the glucose oxidase
method. Serum HbA 1c levels were measured by
using ion-exchange high-performance liquid chro-
matography (HPLC). HbAlc levels less than 7%
were considered the controlled target level accord-
ing to the ADA recommendations [4]. The blood
samples for lipoproteins were analyzed using Co-
bas Integra 700, according to standard methods.
Total cholesterol and triglycerides were deter-
mined by full enzymatic methods (TH-CHOD-
POD-PAP and triglycerides-GPO; Cobas Integra
700, Hoffmann-La Roche, Basel, Switzerland).
HDL-C was measured by the polyanion precipi-
tation method, while LDL-C was calculated using
the Friedewald formula. Glomerular filtration rate
was calculated using the National Kidney Foun-
dation method. Diabetic retinopathy was consid-
ered as dependent variable, while independent
variables were age, gender, duration of diabetes,
HbAlc, FPG, PPG, cholesterol, LDL-C, HDL-C,
and GFR.

Statistical analysis. The SPSS statistical
package was used for statistical analyses. The dif-
ferences between the two groups were tested using
the t-test for independent variables. The Pearson
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correlation test was used for statistical correlations
between the analyzed variables. P<0.05 was con-
sidered statistically significant.

RESULTS

Age, gender, BMI, duration of diabetes,
blood pressure values, and routine biochemical
parameters of all patients are shown in Table 1. The
mean age of the analyzed patients was 55.3+14.4
years. Forty-three (16.5%) patients out of 260 had
DMT1 and 217 (83.5%) patients had DMT2. Sev-
enty seven patients (29.6%) had NPDR, from which
20% mild, 6.9% moderate, and 2.7% severe form
of NPDR. Twenty one patients (8.1%) had PDR,
29 (11.1%) had DME, and 69 (23.5%) had diabetic
cataract (Table 1). The average values of lipids
showed dyslipidemia (Table 1). The systolic and
diastolic average blood pressures were evaluated.

Table 1. Anthropometric and biochemical parameters
of the included patients

variables Average value £SD

Age (years) 55.3£14.4

BMI (kg/m2) 29.8+6.0

Duration of DMT1 (years) | 12.8+11.1

Duration of DMT?2 (years) | 11.2+8.1

HbAlc (%) 9.8£1.9

FPG (mmol/L) 9.9+4.2

PPG (mmol/L) 11.5+4.3

Cataract 61/260 (23.5%)
mild 52/260 (20%);

NPDR moderate 18/260 (6.9%);
severe 7/260 (2.7%)

PDR 21/260 (8.1%)

DME 29/260 (11.1%)

GFR (ml/m2) 113.8+40

T.Ch (mmol/L) 4.84+1.4

TG (mmol/L) 2.08+1.5

HDL-C (mmol/L) 1.16+0.5

LDL-C (mmol/L) 3.11+£2.2

T.Ch/HDL-C 5.08+3.8

LDL-C/HDL-C 3.02+2.7

SP (mmHg) 134.2421.8

DP (mmHg) 80.5£14.2

Abbreviations. BMI: body mass index; DMT1: type
1 diabetes mellitus; DMT2: type 2 diabetes mellitus;
HbAc: glycosylated hemoglobin; FPG: fasting plasma
glucose; PPG: post-prandial glucose; NPDR: non-pro-
liferative diabetic retinopathy; PDR: proliferative dia-

betic retinopathy; DME: diabetic macular edema; GFR:
glomerular filtration rate; T.Ch: total cholesterol; TG:
triglycerides; HDL-C: high density cholesterol; LDL-C:
low-density cholesterol; SP: systolic blood pressure;
DP: diastolic blood pressure.

According to age, patients with DMT1 were
younger in comparison to DMT2 (36.8 £14.6 years
& 58.3+ 11.2 years, respectively), with a statistical-
ly significant difference (p<0.001). The duration of
diabetes was longer in DMT1 (12.8+11.2 years) in
comparison to DMT2 (11.07+8.1 years), without
a statistical difference. HbAlc and FPG did not
differ statistically between two groups. Only PPG
was statistically significantly lower in DMT1 in
comparison to DMT2 (p<0.01). In other metabolic
parameters, the mean level of HDL-C was low-
er in DMT2 in comparison to DMT1 (p< 0.01).
LDL-C/HDL-C ratio and SP were higher in DMT2
compared to DMT1, (p<0.05). The prevalence of
NPDR was higher in DMT2 and PDR was higher
in DMT1, but without a statistically significant
difference. When grading according to the severity
of NPDR, the mild form of NPDR had 77.8 vs.
66.2%, the moderate form had 22.2 vs. 23.5%,
and the severe form had 0 vs. 10.3% of DMT1
and DMT?2 patients, respectively. DME was more
prevalent in DMT2 than in DMT1, with a statistical
difference (p<0.05). Diabetic cataract was found in
26.7% of patients with DMT2 and 6.7% in DMT1,
with a statistical difference (p<0.01).

The duration of diabetes significantly cor-
related with NPDR and PDR in DMT1 (=0.31,
p<0.05; r=0.55, p<0.001, respectively). In DMT2,
significant correlations were found between the
duration of diabetes and cataract, NPDRP, PDR,
DME (r=0.31, p<0.001; r=0.43 p<0.01, r=0.16
p<0.05 and r=0.20 p<0.01, respectively) (Table 2).
FPG significantly correlated with PDR (1=0.258,
p<0.05), and PPG had near to a significant cor-
relation with PDR (p=0.07). HbA1c significantly
correlated with DME (1= 0.15 p<0.05).

Other statistically significant correlations
were observed between systolic and diastolic blood
pressure and diabetic cataract (r=0.24 p<0.01 and
=0.15 p<0.05, respectively). GFR had a statistical-
ly significant negative correlation with the duration
of diabetes, PDR and diabetic cataract (r=-0.21
p<0.01, r=-0.16 p<0.05, and r=-0.30 p<0.001);
positive correlation with FPG (r=0.44 p<0.001).
PDR negatively correlated with HDL-C (r=-0.209
p<0.01).
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Table 2. Comparison of analyzed variables between DMT1 and DMT?2 patients

Type 1 DM (N=43) | Type2DM (N=217) | p value
sex (m:f) 21/22 79/138 NS
age (yeras) 36.8+£14.6 58.9+1.2 <0.001
BMI (kg/m2) 25,6+5,3 30.6+5.9 <0.01
ouation O 1age11 11.07:8.1 NS
HbAlc (%) 9.6+£2.4 9.8+1.8 NS
FPG (mmol/L) 10.4+4.5 9.8+4.2 NS
PPG (mmol/L) 7.2+3.9 11.9+4.2 <0.05
Cataract 3/43 (6.9%) 58/217 (26.7%) <0.01

043 (209%) (68I/§Ii7 g )

NPDR (m i l_d= 7, moderate=16: NS
moderate=2) severe=7)
PDR 6/43 (13.9%) 15/217 (6.9%) NS
DME 1/43 (2.3%) 28/217 (12.9%) <0.05
GFR (ml/m2) 120.18+42.9 112.6+39.6 NS
T.Ch (mmol/L) 4.7+0.9 4.8+1.4 NS
TG (mmol/L) 1.72+1.9 2.14+1.4 NS
HDL-C (mmol/L) 1.42+0.6 1.11+0.46 <0.01
LDL-C (mmol/L) 2.840.9 3.1542.35 NS
T.Ch/HDL-C 4.8+6.5 5.13£3.2 NS
LDL-C/HDL-C 2.1£1.0 3.18+2.9 <0.05
SP (mmHg) 125,6+21,9 135.9+21.4 <0.05
DP (mmHg) 76.5+10.5 81.3+14.7 NS

Abbreviations. BMI: body mass index; HbAlc: glycosylated hemoglobin; FPG: fasting plasma glucose;
PPG: post-prandial glucose; NPDR: non-proliferative diabetic retinopathy; PDR: proliferative diabetic retinop-
athy; DME: diabetic macular edema; GFR: glomerular filtration rate; T.Ch: total cholesterol; TG: triglycerides;
HDL-C: high density cholesterol; LDL-C: low-density cholesterol; SP: systolic blood pressure; DP: diastolic

blood pressure.

DISCUSSION

The prevalence of any DR and PDR in our
population was 37.7% and 8.1%, respectively.
This is lower compared to 47% in the Jerneld and
Algvere study, and 34.1% in the Lemu Mersha et
al. study [5, 6]. The data available in the literature
are quite different. A pooled analysis of 22,896
people with diabetes from 35 population-based
studies in the U.S., Australia, Europe, and Asia
(between 1980-2008) showed that the overall
prevalence of any DR and PDR (in TIDM and
T2DM) was 34.6% and 7.5%, respectively [1].
The incidence and risk of progression of DR have
markedly declined in the last years. The global
prevalence of DR in 2021 was reported to be at
22.7% [7].

Previous studies confirmed that the duration
of diabetes was a consistent risk factor for DR [8,

9]. It may be a predominant factor for determining
the prevalence of DR. In patients with an age at
diagnosis <30 years in the Wisconsin study [10],
the frequency of any retinopathy approached 92%
after 13-14 years of diabetes and 75% in the study
of Henricsson et al. [11]. We did not divide pa-
tients according to age, but the percentages of DR
in DMT1 and DMT2 were lower (34.8 and 38.2%,
respectively) in our study. The lower percentage
in our groups may be due to the lower duration of
diabetes, twelve years in DMT1, and eleven years
in DMT2. The duration of diabetes significantly
correlated statistically with NPDR and PDR in
DMT1, and with NPDR, PDR, DME, and diabetic
cataract in DMT2 patients. The strength of cor-
relation was higher in the DMT 1 patients’ group.
The differences in the prevalence of DR between
ours and other studies indicate that the occurrence
of retinopathy is also influenced by factors other
than the duration of the disease.



ASSESSMENT OF PREVALENCE AND RISK FACTORS FOR DIABETIC RETINOPATHY IN PATIENTS WITH... 27

Glycemic control is one of the most im-
portant risk factors for DR, especially in DMT].
Hyperglycemia contributes to microvascular
complications as well as to DR. The results of
the Diabetic complication Control trails (DCCT)
[12], UK Prospective Diabetes Study (UKPDS)
[13], and Advanced (ACCORD) Eye Study [14]
showed that intensive antidiabetic therapy reduces
the risk of the development and progression of
diabetic retinopathy. Total glycemic exposure was
the major determinant that influenced retinopathy
progression. Therefore, FPG, PPG and HbAlc
had an impact on DR and DME. According to the
HbAlc, our patients were poorly controlled, but
still better than the Wisconsin study [10]. In our
study, HbAlc positively correlated with DME.
DMT1 and DMT2 patients had similar glycemic
control and duration of diabetes, so the prevalence
of DR was similar. There was a statistically sig-
nificantly higher prevalence of diabetic cataracts
in the DMT2 group (26.7 vs. 6.9%), which was
expected, as the patients in this group were older.
Also, the prevalence of DME was statistically
significantly higher in the DMT2 group (12.9 vs.
2.3%). This can be explained as the DMT2 group
patients were older and had statistically signifi-
cantly higher PPG than the DMT1 group. HbAlc
correlated significantly statistically with DME.
Besides FPG, PPG, and HbA 1c, glucose variabil-
ity was proven to show a specific triggering effect
on oxidative stress [15]. Further, in patients with
DMT?2, FPG variability was found to be a risk
factor for DR, independently of the mean FPG or
HbA1c[16]. This finding emphasizes the need for
areduction in glucose variability by more frequent
glycemic measurements or continuous glucose
monitoring (CGM), as a reliable glycemic control.

Many studies have investigated the effects
of hypertension on DR. The lowering of blood
pressure has a significant impact in the onset and
progression of diabetic retinopathy, especially in
people with DMT 2 [13]. UKPDS showed a reduc-
tion in DR and DME, with the lowering of systolic
blood pressure from the mean of 154 mmHg to
144 mmHg [13]. Therefore, a systolic pressure of
120 mmHg did not show any additional beneficial
effect, compared to 140 mmHg in a similar cohort
ofthe ACCORD study [14]. Our results showed a
statistically significant correlation between DME
and diastolic blood pressure (r=0.17 p<0.05). We
cannot discuss previous regulation of blood pres-
sure because this is a cross-sectional study. DMT2
patients were significantly older, and they had
a significantly higher BMI compared to DMT]I,

significantly higher systolic blood pressure, a sig-
nificant correlation of DME with diastolic blood
pressure, significantly lower HDL-C, significantly
higher LDL-C/HDL-C and were characterized
with higher percentage of DME and higher mean
values of PPG.

Several observational studies have suggest-
ed that dyslipidemia may play a role in the pro-
gression of diabetic retinopathy [17-19]. Dyslip-
idemia is associated with retinal hard exudate and
visual loss. The Australian Diabetes, Obesity and
Lifestyle study [17] involving 11,247 adults from
42 areas of Australia did not show a significant
association between serum lipids and DR. The
recent meta-analyses [ 18] did not find any obvi-
ous differences in triglycerides, total cholesterol,
and HDL-C levels between patients with DR and
without DR. Slightly higher LDL-C levels were
observed in the DR cases. We did not compare
lipids between patients with and without DR. Dys-
lipidemia was more frequent in T2DM patients,
but only HDL-C and LDL-C/HDL-C were statis-
tically significantly different and there was a neg-
ative correlation between PDR and HDL-C. Cor-
relations were estimated in all population groups,
T1DM and T2DM. Patients with early stages
of DR and high levels of triglycerides and low
levels of HDL-C (such as in our study) may have
protective benefits with fenofibrate therapy [20].

The association between DR and BMI is
controversial. The underlying pathophysiological
mechanisms supporting the association between
higher BMI and DR are yet to be defined. Be-
sides the aldose reductase activity and vascular
endothelial growth factor (VEGF), metabolic syn-
drome and increased oxidative stress have also
been suggested as possible pathophysiological
mechanisms [21]. Most studies have reported a
significant association between high BMI and
obesity with DR [22-29]. Conversely, others
have reported an association between low BMI
and DR [30-32] suggesting a possible protective
role for higher BMI in the development of DR. A
recent meta-analysis [33] showed neither being
overweight nor obesity were associated with an
increased risk of DR. In this study, most of the
patients with T1DM were overweight, and T2DM
were obese. There were significant differences in
BMI between the groups. Obesity in T2DM pa-
tients may be the reason for the high prevalence
of DME and cataract, but these parameters did not
have significant correlations. Significantly lower
HDL-C and higher LDL-C/HDL-C levels, as well
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as significantly higher systolic blood pressure and
higher mean PPG values in DMT2 patients that
were significantly older and heavier compared
to DMTT patients enabled higher percentage of
ophthalmologic complications DME and NPDR.

The association between diabetic nephropa-
thy and retinopathy was confirmed by our results.
The GFR have a statistically significant negative
correlation with the duration of diabetes, PDR,
and diabetic cataract. A positive correlation was
noted between GFR and FPG in all patients.

We confirm that the duration of diabetes is
one of the most important factors for all forms
of DR, and glycemic control, arterial blood pres-
sure and GFR also exercise an influence on DR
in TIDM and T2DM patients. This is the first
large study in our country. Another study showed
that the development of DR is influenced by four
major factors, namely, sociodemographic char-
acteristics, comorbidities, complications, and
diabetic conditions [34]. The incidence of DR
varies by region, so it is important to estimate the
risk in every population. These findings highlight
an opportunity for aggressive early risk factors
modification. Patients with diabetes require reg-
ular follow-up with primary care physicians to
optimize their glycemic, blood pressure and lipid
control to prevent development and progression of
DR and other diabetes-related complications [35].
Other risk factors of DR include higher body mass
index, puberty and pregnancy, and associations
with some genetic and inflammatory markers.).

CONCLUSION

The duration of diabetes and hyperglycemia
were associated with DR in both types of diabetes.
An association between DR and declining renal
function was found. The influence of obesity on
DR was not an inconclusive finding.

DMT?2 patients who were significantly older
and heavier compared to DMT1, with significant-
ly higher systolic blood pressure, lower HDL-C,
higher LDL-C/HDL-C, higher mean PPG values,
significant correlation of DME with diastolic blood
pressure and duration of diabetes were character-
ized by a higher percentage of DME.

It is important for clinicians to encourage
their patients to optimize glycemic control, blood
pressure, lipids and their body weight in both

groups of diabetes for the prevention of diabetic
ophthalmic complications.s.
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Pe3ume

INPOUEHA HA INIPEBAJIEHIIUJATA U PUSUK-PAKTOPUTE
3A JMJABETUYHA PETUHOIIATNJA KAJ TAHIUMEHTH
CO JUJABETEC THUII 1 1 THUII 2 BO TEPIIMUEPHA YCTAHOBA

Bpankuna KpcreBcka'?, Cama JoBanoBcka MumeBcka®?,
Bajnentuna Benikocka Hakosa* 5, Uckpa butocka>?, HeBenka Jlagan I'yueBa® >,
Hpdan Axmern>3, CHe:xxana MapkoBuk?™?, buijana Tonoposa*?®, UBana MuajgenoBcka**

1 LenTap 3a uatepHa meauiuna ,,Cpiie’, Cromje, PC MakenoHuja
2 MenuuuHcku akyaret, YauBepaureT ,,CB. Kupun u Meronuj“ Bo Cromje, PC Makenonuja

* YHHUBep3UTETCKA KIIMHHUKA 33 HIOKPUHOJIOTH]a, 11jabeTec U MeTaboIHYKH HapyIlyBama, MeIuIMHCKA
¢axynrer, Yausepsurer ,,CB. Kupuin u Metonuj“ Bo Cromje, PC Makenonuja

* Knmunaka 6onauna, [tun, PC Makenonuja
5 dakyITeT 3a MEAUIMHCKY Hayku, Yuusepsuter ,,Jome Jemues®, IItum, PC Makenonuja

Bogen: /lujabernunara petnronaryja (DR) e MukpoBackyapHa KOMILTHKAIIH]a HA [i1ja0eTec MeIH-
TYC ¥ BOJICUKa IPHYHHA 3a OITETyBakhe HAa BUJIOT U 3a ciierito. LlenTa Ha cTyaujara Oere 1a ce npoueHn
U J1a ce ciopeu npeBajenyjara Ha DR u na ce yrBpau noBp3anocra mery DR u cuctemckure akropu Ha
PU3HK Kaj XocTuTamu3upanure nanueHTu co aujaderec tur 1 (DMT1) i 2 (DMT2) Ha repuumjapHa Hera.

Marepujaau u Mmetonu: Anammsupasme 260 manuenTtu co nujaderec, 43 co DMT1 u217 co DMT2.
Bea ofpenenu cieHUBE TONATOIN: BO3PACT, MO, THIT U TPAcHkEe Ha JI1jadeTecoT, TITMKEMUCKa KOHTPOIA,
KPBCH MIPUTHCOK, MIPOIICHETa CTAITKa Ha IIOMepyJapHa GuiTpanuja, oQTaIMOIONIKH TPEIICAN U PYTHHCKA
OMOXEMICKH TTapaMEeTPH.

Pesyaratu: Ox BkynHo 260 manuentu, 77 (29,6 %) umane nenpomudeparnsaa DR (NPDR), 21
(8,1 %) nmane nponudeparusHa DR (PDR), 29 (11,1 %) nmane aujadetnueH makyiapeH eaem (DME)
u 69 (23,5 %) nmane nujabetTndeH KaTapakT. YetupueceT u Tpojia narueHTH (16,5 %) 6ea co DMT1 u
217 (83,5 %) co DMT2. Bpemerpaewmeto Ha nujaderecot Oeie HeCUHrHU(DUKAHTHO 1moxoiro kaj DMT1
(12,8 + 11,2 roguan) Bo ciopenda co DMT2 (11,07 + 8,1 ronunmn). [IpeBanennmjara Ha NPDR u PDR ne
Ce pa3NMKyBalle CTaTUCTUYKHU BO ABete rpynu. DME Geme monpucyren kaj DMT2 otkonky kaj DMTI1
(p < 0,05). InjaberndeH KarapakT IpoHajaoBMe Kaj 26,7 % Hacupotu 6,7% om marmentute co DMT2
u DMT1, coonsetHo (p < 0,01). BpemerpaemeTo Ha A1jabETOT CTATUCTHYKH 3HAYajHO KOpEIHpaIie co
NPDR u PDR Bo DMT1 (r= 0,31, p <0,05; r= 0,55, p < 0,001, coogsetHo). Bo DMT2 6ea nponajaeau
CTAaTUCTHYKH 3HAYajHU KOpPEJAIliu MeTy BpeMeTpacmheTo Ha AujaberecoT u karapaktoT, NPDR, PDR, u
DME (r=10,31,p <0,001;r=0,43 p<0,01,r=0,16 p<0,05ur=10,20 p < 0,01, coonserno). [Imazma
mmuko3ara Ha TagHo (FPG) crarmctnukm 3uagajuo kopenmparie co PDR (r = 0,258, p < 0,05), momeka
HbAlc co DME (r=0,15 p <0,05).

3akuryuok: U kaj aBara Tuna qujaderec BpeMeTpacheTo U XUIepriinkeMujara Oca aconupanu co DR..

Kuy4unu 300poBu: 11jabeTHYHA PETUHOIIATH]a, KATAPAKT, TNIMKEMHUCKA KOHTPOJIa, BpeMeTpacHke Ha
nujaderecot



