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Risk factors of peripheral occlusive arterial disease
in patients with diabetic retinopathy due to type 2
diabetes

Milos Maksimovic¢
University Clinical Center of Serbia, Clinic of Eye Diseases, Belgrade, Serbia

SUMMARY

Introduction/Objective Diabetic retinopathy, peripheral vascular disease, and other diabetic complica-
tions may lead to a lowering of quality of life, significant comorbidity and mortality.

The aim of the study was to analyze the risk factors of peripheral occlusive arterial disease in patients
suffering from diabetic retinopathy due to type 2 diabetes.

Methods We analyzed 63 patients having diabetic retinopathy (33 patients without and 30 patients with
peripheral occlusive arterial disease). All the patients were asked for demographic data, medical history,
physical findings, laboratory and vascular status.

Results Patients that have confirmed peripheral occlusive arterial disease suffered from diabetes sig-
nificantly longer (32.67 vs. 9.71 years, t = 12.834, p < 0.001), were more often smokers (23:13, x> = 8.92,
p < 0.05), had ischemic heart disease significantly more frequently (24:10, x? = 15.643, p < 0.001), used
statins more frequently (21:14; x?> = 4.84, p < 0.05), had claudication (25:4, x> = 32,075, p < 0.001), hair
loss (30:9, x> = 35,24, p < 0.001), thinned atrophic foot skin (30:12, x* = 28.64, p < 0.01), foot ulcers (10:1,
x> =10.013, p < 0.01), significantly higher glycated hemoglobin (HbA1c) values (9.31:7.17, t = 5.250, p <
0.001), as well as glycemic control (11.60:8.20, t = 4.913, p < 0.001).

Conclusion It has been shown that the duration of type 2 diabetes, smoking, poor regulation of blood
glucose levels and HbA1c significantly contributes to the development of diabetic retinopathy in patients
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having peripheral artery occlusion.
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INTRODUCTION

Diabetes mellitus (DM) is a metabolic disease
due to lack of insulin activity or its inadequate
activity. There is also an interaction of inheri-
tance and the environmental and risk factor
impact [1, 2]. Diabetes type 2 (T2DM), is a
result of a decreased function of 3-cells and/or
resistance to insulin effect. T2DM makes 90—
95% of diabetics. Several genetic and acquired
factors are involved in etiopathogenesis of DM:
gluconeogenesis and glycogenolysis followed
by hyperglycemia and decreased cellular glu-
cose disintegration manifested by characteristic
signs of ischemia. Complications of DM may be
acute (ketoacidosis, hyperglycemic coma) and
chronic (retinopathy, nephropathy, neuropathy,
peripheral vascular, coronary and cerebrovas-
cular disease).

Retinopathia diabetica (RD) is a microvas-
cular chronic complication of DM primarily
affecting precapillary arterioles, capillaries and
postcapillary venules [3, 4]. DM is one of the
main causative agents of blindness in active
working population. Although hyperglycemia
is known to be significantly associated with
RD, pathophysiological mechanisms have not
been entirely clarified [4, 5]. Clinically, RD can
be classified as: RD non proliferativa (RDNP)
with mild, moderate and severe stages and RD

proliferativa (RDP). The most frequent compli-
cations of T2DM are known and they represent
the major risk factors [3] for the onset and de-
velopment of RD. RD is a progressive disease
with characteristic signs: microaneurysms, dot-
and-blot hemorrhage, soft (cotton wool) and
hard exudates as well as changes in the caliber
of blood vessels and retinal reperfusion [4]. The
elevation of retinal ischemia stimulates the pro-
duction of vasoproliferative factors.
Peripheral arterial occlusive disease (POAD)
is a condition most frequently caused by athero-
sclerosis, but other diseases may be of etiological
importance. POAD is a major cause of lower ex-
tremity amputation, and is also related to higher
probability of suffering from ischemic heart con-
dition and cerebrovascular disease. DM, smok-
ing, hypertension, and hyperlipidemia are the
main etiological factors of POAD. Furthermore,
other risk factors are also important (age, DM
duration, obesity, comorbid states and complica-
tions of DM) [3, 6]. The diagnosis of POAD is
established based on the history of illness, clini-
cal findings, doppler finding and arteriography.
In patients with DM, due to calcification and
non-elasticity of arteries, there may be found
unreal and falsely increased levels of doppler an-
kle-brachial index (ABI) [7, 8]. POAD is treated
with revascularization (endovascular or surgical
procedures) and medicamentous administration.
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The purpose of the study was to analyze the incidence
of risk factors for the development of POAD in patients
with confirmed diagnosis of RD who suffered from T2DM.

METHODS

The total number of the subjects (63) was divided into two
groups: the study group (SG) of 30 patients with POAD
and the control group (CG) of 33 patients without POAD.
The study was conducted at the Clinic of Eye Diseases,
University Clinical Center of Serbia (UCCS) and the
Outpatients’ Department of the Clinic of Vascular and
Endovascular Surgery, UCCS.

The diagnosis of RD was established on the basis of
indirect biomicroscopy by using the Volk®, Super vitreo
fundus lens (Volk Optical Inc., Mentor, OH, USA). The
changes in the eye fundus were evaluated. They included
microaneurysms, dot-blot hemorrhage, flame hemorrhage,
soft and hard exudates in RDNP as well as newly formed
blood vessels (neovascularization of papillary disk and
neovascularization elsewhere) in RDP.

The diagnosis of POAD was established based on the
existence of at least one symptom or sign of peripheral
vascular disease and reduced ABI. The ABI measurements
in the patients suffering from RD were done on Siemens
Acuson Antares, 2009, (Siemens, Munich, Germany),
by stick probe of 8 MHz in the Clinic of Vascular and
Endovascular Surgery, UCCS. The highest level of the in-
dices obtained was the reference ABI level. The patients
who had normal ABI levels (0.91-1.40) with no symptoms
and signs of peripheral angiopathy belonged to the group
with no signs of POAD (CG), whereas the patients with
ABI levels below 0.91 were in the group with the signs of
POAD (SG).

Demographic data, history of illness (T2DM dura-
tion, smoking, hypertension, ischemic heart condition,
cerebrovascular disease, claudication, the use of drugs),
physical exam finding [body mass index (BMI), ischemic
thinned skin, hair loss, and ulceration], laboratory find-
ings [blood cell count, total low-density lipoprotein (LDL),
high-density lipoprotein (HDL) cholesterol, triglycerides,
glycemia, glycated hemoglobin (HbA1C), creatinine, urea,
liver enzymes and C-reactive protein (CRP)] were evalu-
ated followed in all the patients.

Written informed approval was acquired from all pa-
tients for the participation in the clinical study upon read-
ing short protocol and the purpose of the study. The Ethical
Committee of the UCCS (1040/28) gave approval for the
conduction of this study.

The obtained data were collected in the tabular ques-
tionnaire and analyzed by the methods of descriptive and
analytic statistics. The methods of descriptive statistics
used were central tendency rates, relative numbers and
variability rates. The methods of analytic statistics, for the
estimation of statistical significance, included student t-test
for numerical features, x> test for attributive features and
Fisher’s test of accurate probability. The value p < 0.05 was
used as borderline value of statistical significance whereas
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the value p < 0.01 as borderline value of high statistical
significance. The data collected were analyzed in a tabu-
lar form by applying the program IBM SPSS Statistics for
Windows, Version 20.0. (IBM Corp., Armonk, NY, USA).

RESULTS

Complete study results of both groups are shown in Table 1.
Demographic Data

The majority of the patients were males (60.3%). The
variability in distribution of patients according to gender
was not significant. The obtained results of demographic
studies indicated that SG and CG groups were statistically
comparable.

Medical history data

The patients with the confirmed diagnosis of POAD suf-
fered from T2DM significantly longer. The patients in SG
were more frequently smokers than in CG. Hypertension
occurred within approximate values in both groups. The
use of antihypertensive drugs was approximately equally
present in both groups. Statins were used more by SG than
CG group. SG patients were found to be suffering from
ischemic heart condition more frequently than CG pa-
tients. Among the studied patients, there was none who
had a positive history of cerebrovascular disease. Most SG
patients complained of claudication, thus high significance
was proven in the studied group.

Physical exam finding

There was no difference in BMI values. Peripheral ischemic
changes (ischemic hair loss of the foot and lower extremi-
ties, atrophic, thinned skin and ischemic foot ulcerations)
were significantly more frequent in the patients having the
manifested POAD.

Laboratory findings

Erythrocyte, leucocyte, and platelet counts and hemoglo-
bin concentration were similar in the studied groups. There
was no difference in HDL cholesterol levels between the
studied groups. However, the total and LDL cholesterol
levels were significantly lower in the SG patients than in
the CG ones. The difference in blood triglyceride concen-
tration was not noticed between SGs. The average glyce-
mia levels were significantly higher in the SG patients than
in the CG ones. The HbAlc levels were higher in the SG
patients than in the CG ones. There was no statistical dif-
ference in the average urea and creatinine blood levels of
the studied groups. The differences of basic liver enzyme
concentration were not significant in both groups. The
CRP levels were within reference values in both groups,
but statistically significant difference was determined be-
tween the studied groups.
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Table 1. Findings of risk factors for development of peripheral arterial occlusive disease (POAD)

in type 2 diabetes mellitus patients with retinopathia diabetica

Control group

Study grou - Analytic

Feature (withyF?OADI; (\gg};%l;t statiZtic DeEle
No. of subjects 30 33 - -
Male (n) 20 18

DF=1;x2=0.965 | 0.326
Female (n) 10 15
8791650 years) 7117560 | 71.64+580 | DF=62;t=0326| 0.745
g“i‘;g;g‘;’g) 3267+£209 | 971+9.59 |DF=61;t=12.83  <0.001
Smoking habit (n) 23 13 DF=1;x*=8.920 | 0.003
Hypertension (n) 20 20 DF=1;x2=0.249 | 0.618
Antihypertensive use (n):
ACE inhibitors 17 20 DF=1;x2=0.099 | 0.752
{3 blockers 20 19 DF=1;x*=0.542 | 0.461
Inhibitors of calcium channels 11 7 DF=1;x*=1.841 | 0.175
Diuretics 8 5 DF=1;x*=1.320 | 0.251
Statin use (n) 21 14 DF=1;x*=4.840 | 0.028
Coronary disease incidence (n) 24 10 DF=1;x*=15.64 | <0.001
Claudication incidence (n) 25 4 DF =1;x*=32.07 | <0.001
BMI (kg/m?) 2731+2.87 | 26.09+252 | DF=61;t=2.03 | 0.08
Ischemic leg depilation (n) 30 9 DF =1;x*=35.24 | <0.001
Ischemic skin atrophy (n) 30 12 DF =1;x*=28.64 | <0.001
Foot ulcerations (n) 10 1 DF=1;x*=10.01 | <0.01
Erythrocyte count (x10'%/1) 4.865 +0.53 4736 +£0.53 | DF=61;t=0.345| 0.731
Leucocyte count (x10%/1) 7.3+1.66 6.9+ 2.1 DF=61;t=0.812 | 0.423
Platelet count (x10%/1) 281.01 £54.4 | 268.55+49.36 | DF=61;t=0.945 | 0.348
Hemoglobin level (g/1) 133.67 £16.78 | 138.24+17.85 | DF =61;t=1.020 | 0.308
Total cholesterol (mmol/I) 4.32+0.50 6.02 +1.21 DF=61;t=7.151 | <0.001
HDL cholesterol (mmol/I) 1.14+£0.23 1.15+1.24 | DF=61;t=0.210| 0.835
LDL cholesterol (mmol/I) 2.86 = 1.05 3.64+089 |DF=61;t=3.185| 0.002
Triglycerides (mmol/l) 1.88+0.84 225+0.99 |DF=61;t=1.573| 0.006
Glycemia (mmol/l) 11.60 £ 2.10 8.2+3.22 DF=61;t=4.913 | <0.001
HbA1c (%) 9.31+1.54 7.17+1.68 |DF=61;t=5.250 | <0.001
Urea (mmol/l) 7.08 235 794+228 |DF=61;t=1.453| 0.151
Creatinine (umol/Il) 7940 £17.71 843+16.63 |DF=61;t=1.115| 0.269
ALP (U/1) 77.94+21.59 | 7589+11.80 | DF=61;t=0.463 | 0.645
GGT (U/I) 24433 +7.48 | 27.03+8.97 |DF=61;t=1.222| 0.225
ALT (U/I) 30.993 +8.50 | 29.424+8.87 | DF=61;t=0.677 | 0.501
AST (U/) 20.333 £4.50 22+3.52 DF=61;t=1.620 | 0.110
CRP (mg/l) 1.533 £ 0.205 3.127+1.01 | DF=61;t=8.330 | <0.001

X - mean value; SD - standard deviation; DF - degree of freedom; DM - diabetes mellitus; ACE — angiotensin
converting enzyme; BMI - body mass index; HDL - high density lipoprotein; LDL - low density lipoprotein;
ALP - alkaline phosphatase; GGT - gamma glutamyl transferase; ALT - alanine amino transferase;
AST - aspartate amino transferase; CRP — C-reactive protein

SG patients had ABI index values from 0.59 to 0.68. All

CG subjects had ABI over 0.92, but below 1.40.

DISCUSSION

RD is common cause of the vision loss in patients aged
20-64 years and one of the most frequent microangio-
pathic complications of T2DM [9]. The prevalence of RD
is around 24.5% of patients with the found of DM and
around 10.7% of patients with undiagnosed DM [10]. RD
may occur in every patient suffering from T2DM so RD
can be prevented by the control of glycemia and elimina-

tion of other risk factors [3].
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T2DM is followed by the higher risk of
POAD, cardiovascular and cerebrovascu-
lar diseases. These conditions frequently
require hospitalization of patients and
may be accompanied by acute complica-
tion, leg amputation and lethal outcome
[1,2]. DM and POAD are approximately
even between genders [3]. There were no
significant differences in RD and POAD
in the patients according to gender [9].
This study showed that RD occurred
slightly more frequently in males than
females (38:25), but there were no sig-
nificance. Magri et al. [11] had similar
findings with the ratio of 98:83. However,
Cherchi et al. [9] studied sex distribution
of RD in 20,611 patients with T2DM
showed that there was higher prevalence
of RD in males in spite of less present
risk factors. This meant that the male sex
could represent a separate risk factor for
the RD onset [9].

Leley et al. [12] think that around
50% of T2DM patients develop RD later
in life due to reduced retinal blood flow
and microglial alterations. This makes the
retina more vulnerable to oxidative and
ischemic alterations leading to RD pro-
gression [12]. Our patients were of older
age (over 70 years), and there was no sig-
nificance between SG and CG as found
by other authors [11]. However, most
studies show that RD occurs in patients
under 70 [13]. Such findings suggest that
our patients are diagnosed and treated of
RD and POAD later than patients in more
developed countries.

The duration of T2DM was signifi-
cantly different in our studied groups:
SG (32.67 +2.09) vs. CG (9.71 £ 9.59),
so this difference was highly significant.
Such findings indicate that RD can be di-
agnosed in the period of 10 years from
the onset of T2DM. That shows also that
clinically manifested POAD occurs sig-

nificantly later during T2DM. The duration of T2DM

strongly affects the onset of POAD. Other authors found
that the duration of T2DM over 10 years is a very impor-
tant factor for progression of POAD and its complications
[14]. Duration of diabetes and systemic risk factors affect
the seriousness of RD clinical finding. Studying the sever-

ity of RD in diabetics under 25 (161) and over 25 (493),
Parameswarappa et al. [15] showed that younger patients
suffering from T2DM were more likely to develop threat-
ening RD in spite of the presence of similar risk factors.
We suggest that there is necessity of monitoring and treat-
ing of arterial pressure, glycemic status, and other possible
diabetic complications in these patients to decrease the risk

of threatening RD and POAD |[2, 15].
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Smoking is one of the most important risk factors for
POAD in DM and atherosclerosis. However, the incidence
of this risk factor is different in certain regions of the world
[16]. In metanalysis of the risk of smoking in diabetics, Cai
etal. [17] established that the risk for RD in diabetes type
1 was higher in smokers than non-smokers (risk ratio was
1.2; p < 0.001). On the other hand, the risk for retinopathy
in T2DM decreased in smokers compared to non-smokers
(risk ratio was 0.92; p < 0.001). Around three quarters of
our patients suffering from POAD had the smoking habit
whereas non-POAD group counted less than half smokers.
The observed difference was significant. Such data shows
that in our population smoking is a highly prevalent risk
factor for peripheral vascular disease in DM, so that more
social effort and engagement on banning smoking is re-
quired.

Hypertension is an important risk factor for the devel-
opment of POAD and RD in patients with T2DM [12].
Microvascular lesions were determined in RD (thickened
capillary membrane, defect of blood-retinal barrier and
pericyte loss) [18]. A multicentric study including 152,844
diabetics showed that there was correlation between hyper-
tension and RD, but it was demonstrated that the higher
prevalence of RD was also present with and without hy-
pertension [19]. In our study, hypertension was found in
over 60% of similar values of the studied groups, so the
differences obtained were insignificant. High incidence of
hypertension in DM and RD requires the application of
antihypertensive drugs [11]. Our patients took all kinds
of antihypertensive drugs. The SG patients used statins
more than the CG patients (21:14). The patients suffering
from POAD used statins much more frequently than the
patients without POAD. This is in contrast with the study
of Magri et al. [11] in which it was shown that there was
no significant difference between the studied groups. This
suggests that our patients suffered more frequently from hy-
perlipoproteinemia than the patients in other populations.
Nevertheless, one should be careful with prescribing statins
because of their potential insulin-resistant effect [20].

It has been well known that T2DM is followed by a
coronary disease [16, 17, 18]. Multiple regression analysis
conducted by Kawasaki et al. [21] showed that RD was an
important factor for the development of coronary compli-
cations with the following risk factors: increased triglycer-
ide levels, smoking, age, T2DM duration, increased HbAlc
level and female sex. In medical history, the incidence of
ischemic heart disease in our subjects was significantly
higher in SG (80%) than in CG (30.3%). Such finding may
be the result of the difference in T2DM duration as well
as the possibility of asymptomatic presence of coronary
disease in RD patients [6, 8]. There were no history data of
earlier cerebrovascular disease in our study. Carotid disease
is known to be frequently asymptomatic, so the diagnosis
requires duplex scan angiography [6, 11], which was not
used in this study.

Obesity and BMI in our patients is similar in all subjects
(BMI from 25.0 to 29.9 kg/m?) so there was insignificant
difference in the studied groups. Other researchers had
similar results [11].
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Intermittent claudication represents one of the major
complaints in the patients with POAD. Nevertheless, the
presence of decreased claudication distances and the ab-
sence of pedal pulses is not sufficient for diagnosing POAD
[7, 8]. Our study showed that 25 patients in SG and only
four in CG had claudication, which is highly significant
in the studied groups. It was established by physical exam
finding, that there was a significant difference in peripheral
vascular state of our patient groups. The hair loss, thinned
skin, and ulcerations were the result of low foot trophic and
they may be significant signs of peripheral angiopathy. The
study showed that these ischemic signs were more frequent
in SG patients than in CG.

All our SG patients had decreased ABI. Decreased ABI
is known to be present in patients with macroangiopathic
alterations [11]. It is necessary to stress that the ABI find-
ings in diabetics in advanced stages is of relative impor-
tance. Namely, in advanced atherosclerotic alterations due
to DM, peripheral arteries become incompressible [7, 11].
Careful interpretation of these findings is required [7] since
in advanced stages of occlusive disease, some diabetics
may have high ABI values surpassing even 1.4 in spite of
manifested critical ischemia. In advanced wall alterations,
arteries may be incompressible and ABI immmeasurable
[7]. Such patients were excluded from our study [2].

Changes in blood count in diabetics were described
(increased leucocyte and platelet counts) [22], which was
not shown in our study. This may be the result of insuffi-
cient number of subjects and study design. Our SG patients
had significantly lower total and LDL cholesterol levels
in comparison to CG patients. These, apparently, para-
doxical data may be explained by the effect of the applied
therapy of statins [21] which were more frequently used
in our SG (2/3 of patients) than CG (1/2 of patients). It is
undisputable that statins have significant metabolic effects
reducing atherogenesis. Thus, these drugs are significantly
more used in patients having POAD than in patients not
having POAD [20], which was shown in our study. In the
studied groups, the differences in triglyceride levels did
not reach statistical significance.

In both study groups, increased HbAlc levels were
found, but the values were significantly higher in pa-
tients suffering from manifested POAD. |Thus, these re-
sults suggest that the impaired glycoregulation was more
manifested in patients having POAD than in patients not
having POAD. In SG patients, increased glycemia levels
were obtained and these differences were highly signifi-
cant related to CG. This indicates that the glycemia levels
are not affected by insulin that is hypoglycemics only, but
statin therapy, antiaggregating therapy as well as adequately
prescribed diet [23]. RD treatment is conducted also using
other agents such as: corticosteroids, vascular endothelial
growth factor (VEGF) agents, interleukin inhibitor, Rho-
kinase inhibitors, neuroprotective agents, laser therapy.
All this influence the metabolic and pathogenetic vascular
processes in RD [24, 25, 26].

In our patients, there were insignificant changes in urea
and creatinine levels in the studied groups. This indicates
that our patients did not suffer from advanced or terminal
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renal insufficiency and that RD was not detected since we
did not measure proteinuria. Elevated basic liver find-
ings (alkaline phosphatase, gamma glutamyl transferase,
alanine amino transferase, aspartate amino transferase)
were seen in neither study groups. It is known that pa-
tients with metabolic syndrome are 2-4 times at a higher
risk of cardiovascular diseases, as well as 5-9 times greater
chances of T2DM development [24]. Although our study
showed that disorders of the cholesterol and triglyceride
metabolism had a significant atherogenic effect, according
to basic liver enzyme findings it was not possible to prove
hepatic insufficiency.

The increased level of CRP in T2DM patients may be a
significant risk factor for DM complications. Upon sum-
marizing the relevant clinical trials, it was shown that the
increased CRP level was in correlation with RD, but not
independent of other risk factors (HbAlc, BMI, albu-
minuria) [25]. Nevertheless, it remains unclear to what
measure CRP leads to retinopathy. Correlation between
CRP and RD may be explained in that CRP has proangio-
poietic effect and stimulates monocytes to produce vas-
cular VEGEF-A [23]. In our study, it was shown that CRP
level was significantly higher in CG than in SG, so this
difference was noticed to be highly significant. A possible
explanation is that the patients having POAD used statins
more frequently since it is known that they lead to the CRP
level decrease [24].

T2DM is a chronic metabolic disease caused by glu-
cose metabolism disorder due to the disorder of insulin
synthesis or activity. The disease is more common in adult
and elderly population, in both sexes, with the tendency
of progression due to congenital factors and modern way
of life (decreased physical activity, increase of obesity and
changes in diet) [1]. It leads to progressive microangio-
pathic, macroangiopathic and neuropathic diseases [1, 2,
12, 14]. RD is characterized by retinal impairment affected
by several etiopathogenetic factors: synthesis of proinflam-
matory cytokines and chemokines, growth factor disor-
der, oxidative means and other factors which lead to the
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daKTopu pusmnKa nepudepHe oKkNy3UBHE apTepmjcke 6onecTn Kog 60necHMKa ca
AunjabeTckom peTMHONaTHjoM U3a3BaHOM aujabeTecom TMna 2

Mwunow MakcmoBuh

YHVBep3uTeTCKM KNMHMYKKM LieHTap Cpbuje, KnnHnka 3a ouHe bonecty, beorpag, Cpbuja

CAXKETAK

YBoa/Uusmb njabeTec Tvna 2 je MeTabonmuko oborbetrbe. inja-
6eTcKa peTvHoNaTwja, NneprdepHa BackynapHa bonect n gpyre
KOMMAVKaLmje Mory JOBECTY [0 JIOLIET KBaNUTETa XKUBOTa, 3Ha-
yajHor MopbuanTeTa 1 MOpTanUTETa.

Linrb ctyauje je aHann3a dpaktopa pu3mnKa CTEHO3aHTHO-OKJTy-
31BHe 6onecTn neprdepHUx apTepuja kog bonecHuKa ca au-
jabeTcKoM peTMHONaTVjoM M3a3BaHOM AvjabeTecom Tvna 2.
MeToae AHanu3npanu cmo 63 6onecHrKa ca aujabeTckom
peTnHonaTujom: 33 60NecHNKa 63 CTEHO3aHTHO-OKITy3MBHE
6onecty neprudepHrx aptepuja u 30 6onecHUKa ca om. Kog
CBUX BONECHMKa Cy NCNTVBaHY feMorpadcKy NoaaLm, aHamHe-
33, nabopaTopujcke aHanm3e, Gr3nKaaHU 3HaLW 1 BacKyapHM
cTaTyc.

Pe3ynTtaTtm bonecHuum ca oknysujom neprdepHux aptepuja
3HayajHo Ay»e cy bonoBanu of fujabeteca (32,67 npema 9,71
roguHy, t = 12,834, p < 0,001), uewhe cy 6unu nywaun (23 : 13,
x> = 8,92, p < 0,05), uewwhe cy umanm cpyaHy ncxemmjcky 6onect
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(24:10, x>= 15,643, p < 0,001), yewhe cy y3umanu ctatuHe (21
:14; x> = 4,84, p = 0,028), imanu cy yuyectanuje Knayaukaum-
je (25:4, x*=32,075, p < 0,001), ry6utak anakasoctu (30: 9,
X2 = 35,24, p < 0,001), nctarbeHy aTpuopruHy Koxy (30: 12,
X* = 28,64, p < 0,01), ynuepauuje npctujy (10: 1, x> = 10,013,
p < 0,01). Kog romx cy yTBphHeHe 3HauajHO BiLLE BPEAHOCTH Fn-
Ko3upaHor xemornobuHa (HbATc) (9,31:7,17,t=5,25, p < 0,001)
v rnukemuje (11,60 : 8,20, t = 4,913, p < 0,001). Kog 6onecHrka
6€3 NcnosbeHNX 3HakoBa OKIly3uje neprdepHUX apTepuja yTap-
heHe cy noBuwweHe BpegHOCTU yKynHor (6,02 : 4,32, t=7,151,
p <0,001) n 1)1 xonectepona (3,64 : 2,86, t = 3,185, p < 0,01).
3akbyuak Kog 6onecHrka ca oknysujom nepudepHux aptepuja
ncnosbeHn cy GakTopu prsrKa: AyK1UHa Tpajara aujabeTeca
TMMa 2, nylietbe, NoBuLLeHe BpegHocTy HbATC, yuecTanuja nc-
Xemmjcka bonecTt cpua 1 HeperynucaHe BpefHOCTU FMKeMuje.
KmbyuHe peun: fujabetec menutyc Tvn 2; aujabetcka peTmHo-
natuja; nepudepHa oKy3nBHa apTepujcka bonect; daktopu
pu3vKa
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