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Summary

In patients with coronary artery disease (CAD), renal failure which can result in hemodialysis use is seen during the
percutaneous coronary intervention (PCI) performed with contrast agents with iodide. This injury is more particularly in
patients with diabetes with lower estimated glomerular filtration rate (¢GFR) compared to the patients who have not diabetes.

Aims: The aim of this study is to investigate the alterations in the renal glomerular filtration rate after the implantation of the
drug-eluting stents (DESs) in the patients with Type-2 insiilin-treated diabetes mellitus (ITDM) and CAD.

Study Design: Prospective study.

Methods: In total, 463 patients with ITDM in which one or more drug-elution stents under PCI were inserted successively
for last 5 years (last uptated to December 2015) were included into the study. Patients in both groups were followed with
eGFR with laboratory tests and with other cardiologic parameters by the Departments of Cardiology and by the Department of
Internal Medicine for 24 months with 3-month periods.

Results: The patients being included into the study were separated into two groups according to the eGFR as Group 1
including 351 patients (75,8%) with eGFR > 90 ml/min/1,73m? and Group 2 including 112 patients (24,2%) with eGFR
between 60 and 89 ml/min/1,73m?. Patients in both groups were followed for 24 months with 3-month periods. At the end of
the study, no statistically significant change was found in both groups in eGFRs. But, a tendency to decrease in the eGFR(s) in
Group 2 was found. Furthermore, when three-month eGFR measurements were compared with the first eGFR before PCI, no
significant difference was found. Besides, the frequency of contrast agent-induced nephropathy (CIN) was seen more common
in significant level in Group 2 when compared to Group 1 (p<0.01). In the 24-month cardiologic follow-up, the incidence of
restenosis and revascularization, the incidence of major cardiac complications and the relative risk of death were seen more
commonly significantly in Group 2 compared to Group 1 (p<0.01).
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Conclusion: This study suggested that the reduction in the eGFR which was not statistically significant after DES but which
tended to decrease in Group 2 patients could be yielded from the chronic negative effect of the diabetes mellitus (DM) on the
renal functions. Furthermore, this effect has demonstrated that the risk of contrast agent-induced nephropathy after the stent
application in diabetes patients with reduced eGFR led to increase in the incidence of restenosis and repeating revascularization
in the twenty-four-month follow-up and that it is the determinant of the mortality risk.

Key words: Insulin-treated diabetes mellitus, coronary artery disease, drug-eluting stent, estimated glomerular filtration rate.

Diabetes mellitus is a chronic metabolism disease
originating from the disorder in the carbohydrate, lipid
and protein metabolisms due to the insufficiency of insulin
production or due to the impairment of the effect of insulin
and progressing with elevation in the blood sugar [1; 2].
While the diabetes prevalence of diabetes was 6,4% in adults
between 20-79 years old on 2010 worldwide, it is estimated
that this ratio will be 7,7% on 2030. While a 20%-increase
in the number of diabetic adults between these years is
estimated in developed countries, this is estimated to be 69%
in the developing countries [3].

In the conducted studies, it has been observed that obesity;
insufficient physical activity, smoking, and the presence of
dyslipidaemia and hypertension increase the risk of ischemic
heart disease with diabetes [4; 5; 6; 7]. Furthermore,
epidemiologic and pathologic studies have shown that DM
constitutes an independent risk factor for cardiovascular
diseases [8]. On the other hand, 75% of hospitalizations and
80% of deaths are related with cardiovascular diseases in
diabetic patients. DM has been detected in the 25% to 30%
of the patients being hospitalized due to the heart attack, or
receiving stent or bypass treatment [9].

Insulin receptors are located on the endothelium cells of
both large and small vessels. It has been shown that insulin
affects the secretion of endothelin-1 with endothelial growth
factor and that hyperinsulinemia which is the indicator of
insulin resistance is directly related with the higher coronary
artery disease incidence [10]. Coronary artery disease
(CAD) is more common in diabetic patients compared to
non-diabetic patients and the lesion causing to vascular
obstruction is thinner and longer. Furthermore, to perform
the invasive therapeutic procedure to this affected vessel
becomes more difficult. The probability of the re-emergence
of the same stenosis after the insertion of the stent is higher
in diabetic patients compared to those being non-diabetic
[11]. In a study, ulcerated coronary plaque with thrombus
has been found in 94% of the patients with diabetes in
which unstable angina existed in the performed coronary
angiography [12].

One of the important complications that increase the
mortality risk in the patients with diabetes and CAD
is masking of the ischemic symptoms associated with
autonomous neuropathy [13]. On the other hand, beside
the fact that diabetes is a very important determinant of
the restenosis in the coronary interventions, it has been
demonstrated that it is also the most important determinant
(hazard ratio 2,4) of the mortality following the renal failure
[14]. In the recent years, better results have been obtained
in reducing the incidence of revascularization and the
major cardiac events by defining better the mechanisms
of restenosis and particularly with the widespread use of
the drug-eluting stents [15]. In the studies conducted with
the use of DES and with the use of stents that do not elute
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drug (bare- metal stent-BMS) in patients with DM and with
CAD, it has been shown that DESs decrease significantly the
revascularization of the target organ, stenosis and mortality
compared to those that do not elute drug [16; 17; 18].

In patients with CAD, renal failure which can result
in hemodialysis use is seen during the PCI performed
with contrast agents with iodide [19; 20; 21]. This injury
is more particularly in patients with diabetes with lower
eGFR compared to the patients who have not diabetes
[22; 23]. Therefore, even though there is evidence about
that treatments such as N-Acetyl-cysteine, phenoldopa,
statins, simultaneous hemofiltration are tried with success
[24; 25; 26; 27]. 1t is suggested in other studies that the
guidelines for preventing excessive contrast agent are not
required, and that only prophylactic hydration treatment is
sufficient [28; 29].

Materials and methods. In total, 463 patients receiving
previously insulin treatment by establishing Type-2 diabetes
mellitus in which one or more DES under PCI were inserted
successively for last 5 years were included into this study.
Only patients with acute coronary syndrome (ACS) having
laboratory tests concerning myocardium injury with negative
unstable angina with the patients experiencing chest pain
increasing with which are 2 to 4 according to the Canadian
Cardiovascular Society Angina (CCSA) classification were
included into the project [35].

According to the K/DOQI criteria [36] the patients who
have chronic renal failure grading as 3-4-5 or having eGFR <
60 ml/min/1,73m? were excluded from the study. Estimated
GFR was computed by using CKD-EPI formula [36; 37; 53].

Criteria used for percutaneous coronary intervention were
based on the absence of definite contraindication belonging to
the stent implantation for affected vessel segments. Patients
having any revascularization history were not included into
the study. Furthermore, patients having lesion in the left
main coronary artery in which ST elevation related with the
myocardial infarction (MI) was seen in the first 7 days in
addition to the patients in which no ST elevation was seen
but having positive laboratory tests such as Troponin were
excluded from the study. On the other hand, those having
allergy to contrast agents and those having intolerance to
Aspirin or Clopidogrel were excluded from the study. As
angiographic criterion, the patients in whom the diameter of
the obstructed vessel is less than 2,5 millimeters or greater
than 4,5 millimeters and those having curvature more than
60° in the stenosis location were not included into the study.

Coronary angiography and percutaneous coronary
intervention were approved by the Clinical Ethical Committee
and the patients were signed informed consent form. Before
PCI, sufficient hydration which was not less than 100 cc
was applied to all patients for the prophylaxis of the CIN.
Furthermore, nephrotoxic medications were restricted. In
addition, 600-milligram-per-day N-Acetylcysteine infusion
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was administrated for 48 hours. Low-osmolar non-ionic
contrast agents were administrated to all patients in fashion
that it would not exceed 600 milliliters per day during
coronary angiography and stent insertion process. 25%-
increase from the initial value of the serum creatinin within
the 48-72 hours following the administration of the contrast
agent or an absolute increase more than 0,5 milligrams per
deciliters were accepted as criterion [36].

The patients being included into the study were separated
into two groups according to the GFR as Group 1 including
351 patients (75,8%) with eGFR > 90 ml/min/1,73m? and
Group 2 including 112 patients (24,2%) with eGFR between
60 ml/min/1,73m? and 89 ml/min/1,73m?.

In all patients, only contrast agent iodixanol was used.
Following the percutanous coronary intervention, patients in
both groups were followed with eGFR with laboratory tests
and with other cardiologic parameters by the Departments
of Cardiology and by the Department of Internal Medicine
for 24 months with 3-month periods. In case of repeating
angina or in case of other complications, the patients were
investigated by hospitalizing the patients.

Statistical methods. All data were analyzed by means of
Statistical Package for Social Sciences for Windows, version
22.0 (SPSS Inc. Chicago, IL, US). One-way ANOVA test
was used in the comparison of different groups having normal
distribution. In repeating measurement values Repeated-

Measures ANOVA test was done. In the comparison of the
groups which did not have normal distribution Student’s
paired t-test, Mann-Whitney-U or Kruskal-Wallis tests
were used. y2 or Fisher’s exact test were used in the results
indicating qualitative character. Some data were compared
with Yates-corrected z — test.

Correlation analyses were done for significant relative
risk computation with 95%-confidence interval in the
relationship between indicators. Significance value was
accepted as p<0.05 in all analysis tests.

Results. Clinical and angiographic characteristics of
patients. The demographic and the clinical parameters of
the patients which were separated as Group | including
351 patients (75,8%) with eGFR > 90 ml / min/1,73m?
and Group 2 including 112 patients (24,2%) with eGFR
between 60-89 ml/min/1,73m? were summarized in Table 1.
The ages of the patients belonging to both group were
ranging between 38 years old and 75 years old and most of
them were male (62,6%). All of the patients were Type-2
DM patients and they were receiving subcutaneous insulin
treatment. The level of the glycosylated hemoglobin
(HbA1c) was significantly higher in Group 2 compared to
Group 1 (p<0.01).

Arterial hypertension was diagnosed in 59,8% of the
patients. 19% of the patients in which, stent was inserted
experienced previously MI. Patients with ACS who were

Table 1. Baseline demographics and clinical parameters of patients before PCI.

Parameter Group 1 Group 2 p value
(n=351) (n=112)
Characteristics eGFR>90 | eGFR 60- -
89

of renal function (ml/min/1 ,73m2) (ml/min/ 1,73m2) - -
Age (years) 54 +10,4 57+9,36 NS
Male sex 227 (64,6%) 75 (67%) NS
Blood urea nitrogen 21 + 4,8 23 +6,1 NS
(mg/dl) 0,93 +0,14 1,18 + 0,34 NS
Creatinine (mg/d
Estimated GFR 100,14 + 12,3 82,25 + <0,01
(ml/min/1,73m2)
Microalbuminuri (mg/g) 40 +6,7 78 £10,7 <0,01
HbAlc (%) 7,4+0,93 89+ 1,1 <0.01
Duration of diabetes 9 + 7,21 (years) 13+9,7 <0,01
Current smoking 125 (35,6%) 36 (32,1%) NS
Obesity* 77 (22%) 39 (34,8%) <0,007
Congestif Heart FailureT 7(2%) 2 (1,8%) NS
Hypertension 203 (57,8%) 74 (66%) 0,03
Dyslipidemia 200 (57%) 71 (63%) NS
Prior MI 56 (15,9%) 31 (27,6%) <0,001
LV EF 51% (44-70%) 52% (41- NS
median (range) - - -

Data are shown as percentage and mean + standart deviation NS = non-significant

* Body mass index >30 kg/m?
+ Framingham criteria
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stabilized by hospitalizing before coronary angiography
constituted 12% of the total number of patients. Blood-
urea nitrogen (BUN) and creatinine tests of both groups
were within the normal limits. But the level of 24-hour
microalbuminuria was significantly higher in Group 2 when
compared with Group 1 (p<0.01).

The distribution of vascular disease after angiography
belonging to the patients is shown in Table 2. The disease of
single vessel was more common in Group 1, when compared
to Group 2 (p<0.001). The disease of two vessels was more
common in Group 2, when compared to Group 1 (p<0.001).
No significant difference could be found between groups in
the disease of three vessels.

The immediate results of the study. Direct results
belonging to revascularization are listed in Table 3.
Stents coated with drugs such as sirolimus and paclitaxel
were implanted into the patents without encountering
any dissection, occlusion or no-reflow phenomenon. The
success rate was 99,5% in Group 1 and 97,7% in Group 2
respectively. During the percutaneous intervention, totally
554 drug-coated stents were inserted to Group 1 and totally
180 drug-coated stents were inserted to Group 2. For the
stent dilatation, 15- to 20- atmosphere pressure was applied
having mean value of 15 & 2,5 atmospheres. For the optimal
implantation of each stent, 2 to 4 dilatation procedures
which the mean value is 3.1 = 0.72 were done.

Table 2. Baseline angiographic parameters.

Parameter Group 1 (n=351) Group 2 (n=112) p value
One vessel disease 158 (45%) 49 (33%) <0,001
Two vessel disease 112 (32%) 52 (46%) <0,001
Triple vessel disease 74 (21%) 31 (28%) NS
Total stricken vessel 604 246 -

Complete revascularization index of both groups was
slightly higher, but this was not statistically significant. The
amount of the administrated contrast agent was significantly

greater in Group 1 compared to Group 2 (p<0.01). There
was no difference between the stenosis radius gains of both
groups.

Table 3. The immediate results of revascularization.

Parameter Group 1 Group 2 p value
(n =351) (n=112)

Revascularizated stenosis 535 163 -

Completeness of 0,91 0,87 NS

revascularization index

Number of implanted 1,58 1,61 NS

stents per patient

Amount of 538 + 66 326 +47 <0,01

the entered contrast (ml)

Gain of diameter of stenosis (mm) 2,10 +0,51 2,16 +0,48 NS

Percentage of stenosis (%) 6,1 +3.8 7,3+4,1 NS

Data are shown as percentage and mean + standart deviation

NS = non-significant

Hospital findings. Although preventive precautions
were taken previously, CIN was developed in 5 patients
(1,4%) in Group 1 and in 6 patients (5,3%) in Group 2, 2 to
4 days following the PCI (Table 4). The occurrence of CIN
was significantly higher in  Group 2 compared to Group 1
(p<0.001). Mannitol infusion or furocemide with low-dose
dopamine treatments were administrated to the patients in
which CIN was seen.

Subacute thrombosis was observed in 1 patient (0,3%)
in Group 1 and in one patient (0,9%) in Group 2 within 3
days following the percutaneous coronary intervention (PCI).
Acute coronary syndrome which was seen either as myocardial
infarction with ST elevation or as non-ST elevation myocardial
infarction/unstable angina was observed in one patient (0.3%)
in Group 1 and in 2 patients (1.8%) in Group 2. In these cases,
tirofiban infusions were done as treatment. Furthermore, since
hemorrhages were seen in one case (0,3%) in Group 1 and in
1 case (0,9%) in Group2, blood transfusion was done. During
the hospitalization, the incidence of non- fatal complications
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seen in 12 (10,7%) in Group 2 was significantly higher than
that of non-fatal complications seen in 4 patients in Groupl
(1,1%) (p < 0.001). Besides, while no mortality was seen in
Group 1, it was seen in one case (0,9%) in Group 2.

Remote results of the study. While CIN was developed in
1 patient (20%) in Groupl, CIN was developed in 2 patients
(33,3%) in Group 2. Mortality analyses with CIN and without
CIN until 24 months were summarized in Table 5. While
there was no significant relative mortality risk in Group 1, a
statistically significant relative mortality risk as 5,8 was found
in Group 2 (95% of CI: 1.49- 23.23, p<0.001).

The follow-up results of the patients until 24 months are
indicated in Table 6. BUN and creatinine tests of both groups
were found within the normal limits. The levels of the HbAlc
were higher in Group 2 compared to Group 1 (p<0.04).
Furthermore, 24-hour microalbuminuria levels were found
significantly higher in Group 2 compared to Group! (p<0.01).
Restenosis is higher in Group 2 (29 patients, 13,1%) when
compared to Group 1 (15 patients, 8,2%) (p <0.001). In cases
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Table 4. Hospital results of PCL

Parameter Group 1 Group 2 p value
(n=351) (n=112)
Discharged patient 351 111 -
Hospital ACS (MI/NA) 1 (0,3%) 2 (1,8%) NS
CIN 5 (1,4%) 6 (5,3%) <0,001
Large hemorrhage 1 (0,3%) 1 (0,9%) NS
Transfusion 1 (0,3%) 1 (0,9%) NS
Subacute thrombosis 1 (0,3%) 1 (0,9%) NS
Repeated revascularizations 1 (0,3%) 2 (1,8%) NS
Hospital mortality 0 1 (0,9%) NS
Non-fatal complications 4 (1,1%) 12 (10,7%) <0,001
NS = non-significant.
Table 5. The relative risk of death up to 24 months in view of CIN after PCI.
Group with CIN without CIN | Relative risk (95% CI) p value
1 1 (20%) 13 (3,7%) 5,3 (0,85 - 33,26) NS
2 2 (33,3%) 6 (5,5%) 5,8 (1,49 - 23,23) <0,001
CI = confidence interval; NS = non-significant.
Table 6. Remote results of PCI up to 24 months.
Parameter Group 1 Group 2 p value
(n=351) n=112)
Blood urea mitogen (mg/dl) 22 +6,12 23+ 8,20 NS
Creatinine (mg/dl) 1,1 +1,10 1,2+1,35 NS
HbAlc (%) 6,8 +0,32 7,5+ 0,92 <0,04
Microalbuminuria (mg/g) 55+6,7 97 +10,7 <0,01
Restenosis 29 (8,2%) 15 (13,1%) <0,001
Repeated PCI 25 (7,1%) 13 (11,6%) <0,001
Survived patients 337 (96%) 104 (92,8%) NS
Rethrombosis of index 8 (2,2%) 5 (4,1%) NS
Mortality 14 (3,9%) 8 (7,1%) <0,04
Non-fatal complications 51 (14,5%) 27 (24,1%) <0,001

Data are shown as percentage and mean + standart deviation.

NS = non-significant.

of restenosis or new stenosis, PCI was applied again to 13
patients (11,6%) in Group 1 and 15 patients (7,1%) in Group!
again where this was greater in Group 2 compared to Group
1 (p <0.001). Furthermore, there was no difference between
groups in terms of rethrombosis index. While mortality was
seen in 14 patients (3,9%) in Group 1 due to either cardiac or

1 (p<0.04).

Table 7. Results of e-GFR parameters up to 24 months after PCI.

non-cardiac causes, mortality was seen significantly more in
8 patients (7,1%) in Group 2 compared to Group 1 (p<0.04).
Likewise, while non-fatal complications were seen in 51
patients (14,5%), these complications were seen significantly
more in 27 patients (24,1%) in Group 2 compared to Group

3-month periods Group 1-eGFR (n = 351) Group 1-eGFR (n =112)
3 97,72+11,40 83,78+12,36

6 98,30+13,25 85,23+14,77

9 104,65+14,40 84,35+17,22

12 103,82+11,35 78,75+14,40

15 100,35+10,72 80,42+15,73

18 99,53+13,80 79,80+10,23

21 98,14+12,46 78,40+13,66

24 102,27+13,28 76,35+15,82

p value NS NS

Data are shown as mean + standart deviation; NS = non-significant.
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Figure 1. eGFR parameters up to 24 months in view
of Group 1 after PCL.

Estimated GFR results of both groups until the 24 months
being measured in each 3 months following PCI are listed
in Table 7. No statistically significant change was found in
eGFR in both groups. But a tendency was seen in the values
of eGFR) in the followed months (Figure 2). No tendency
was seen in the values of the eGFR of Group 1 (Figure 1).
Furthermore, no significant difference was found between
them when 3-month eGFR measurements in both groups
following the PCI with first eGFR (s) before PCI.

Discussion. It has been shown in many studies that
successful results have been obtained with percutaneous
ballon angioplasty and then, increasing stent application to
the CAD [38; 39]. The BMSs which have been used first in
PCI are being replaced by the applications of DES [40].

The clinical situations of BMS and DES in patients with
diabetes and those without diabetes have been continuing to
be debated about some of the most important problems of the
PCIs such as stent thrombosis, target lesion revascularization,
target vessel revascularization and major adverse cardiac
event. Even though some studies [15; 16; 18; 41] about that
DES applications in patients with DM had demonstrated
better clinical results in long- term compared to BMS have
been reported, studies showing that there is no significant
difference between BMS and DES during the follow-up time
in terms of complications have been also published [42; 43].

On the other hand, one of the earlier complications that
can be seen after PCI performed to those with CAD is CIN
(19,21). Risk for CIN after inserting stent is seen higher
particularly in patients with DM who have lower eGFR [44;
45]. Advanced glycation end-products (AGE) being occurred
as a result of the sugar levels that progress in higher level have
been reported to play role in the development of microvascular
and macrovascular complications as the common cause of
the nephropathy in patients with DM [46; 47]. Accordingly,
the monitoring of the measurements of the AGE and that
of the measurements of the AGE receptors are suggested as
the prognostic biomarkers in patients with CAD and DM in
which stent was inserted [48]. On the other hand, it has been
demonstrated that increase in vascular endothelial growth
factor as potent mitogen as a result of the long-term persistence
of the AGE accelerates to progress to renal failure [49].

In our study, although the amount of the contrast agent
was lower compared to Group 1 in patients in which DES
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Figure 2. eGFR parameters up to 24 months in view
of Group 2 after PCL.

was inserted after PCI, CIN complication was seen more
in Group 2 compared to Group 1 (p<0.001). Furthermore,
in the follow-up of the patients up to 24 months, while no
significant mortality relative risk was found in Group 1,
mortality relative risk was found significantly higher in
Group 2 (RR 5,8, p<0,001). Besides, DM is in conjunction
with increased atherothrombotic risk [50]. This situation is
developing with diverse underlying mechanisms associated
with hyperglycemia in conjunction with insulin resistance
[10] and it increases the risk for stent thrombosis and
target lesion revascularization by altering coagulation and
platelet functions in time [51]. Furthermore, repeating
revascularization following PCI and the mortality rate show
an increase with the progression of DM. It has been shown that
recurrent stenosis being developed after the stent insertion is
in conjunction with insulin resistance and hyperglycemia in
these patients [52].

We encountered similar results in the presented study. We
found higher restenosis, repeated PCI, non-fatal complications
(p<0.001) and mortality incidence (p<0.04) compared to
Group 1 (Table 6). On the other hand, there was no statistically
significant change in the eGFR of both groups which had been
measured for 24 months with 3-month periods. But there was
a declining tendency in the values of the eGFR in Group 2
in the following months (Figure 2). There was no tendency
in Groupl (Figure 1). Moreover, there was no significant
difference in both groups between 3-month eGFR the after
PCI and eGFR before PCI.

The observation of the declining tendency in the eGFR
in Group 2 may be related with two factors. First, Group 2
has higher body mass index, time for DM and HbAlc levels
compared to Group!l (p<0.01) and, the second is that although
no change has been observed in both groups in long-term BUN
and creatinine levels, microalbuminuria is higher in Group2
(p<0.01). All of these indicate that DM can increase either
the progression of the renal injury or the complication risk in
the follow-up after PCI in the patient with an accompanying
ischemic heart disease by increasing the negative chronic
effect of DM on renal functions.

In conclusion, this study revealed no statistically significant
change in the eGFR in the 24-month follow-up between the
patients included into Group 1 and those included into Group
2 after DES insertion. But, the reduction of the eGFR which
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demonstrated a declining tendency in Group 2 suggested that
it can be yielded from negative chronic effect of the DM as
an independent determinant on the renal functions. Moreover,
this effect showed that it led increase in the risk of CIN,
restenosis, repeated PIC and non-fatal complications in the
diabetic patients with decreased eGFR after the insertion of
the stent and that it was the determinant of the mortality risk.
The monitoring of the eGFR after the PCI can be beneficial
to determine the patients who have chronic renal disease.
In addition, randomized-controlled studies are required
for determining the changes in the renal systems after the
insertion of DES in the diabetic patients that use insulin.
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NHCYJUHMEH EMJEJITEH KYPEKTIH MHIEMUSAJIBIK AYPYbI /KOHE KAHT IUABETI BAP
EMJIETYIILIEPJE JOPLIIK CTEHTTEPAI UMILTAHTAIIUAJIAFAHHAH KEWIH 24 AUJJAH KEWTHI'T
I'TOMEPYJIAPJIBIK ®UJIbTPAIIUAHBIH BOJTKAMIbI KbIJIJTAM/AbIFbIHBIH HOTHXEJIEPTHE 9CEPI

“I'Liitfi Baran, > T. Barpipaiues, * Mehmet Bastemir, > Serdar Tiirkmen
' Canko YHuBepcuteti, MeannuHaiblK hakyabTeTiHiH, [miki aypymnap 6enimuteci, ['asuanten, Typkus
?Canko YHuBepcuteti, MequuuHanbk Gpakynpretinid, Kapauonorus 6enimureci, ['asuanten, Typkus
3 Canko YHuBepcureTi, MeqMUMHANBIK (paKyIbTeTiHIH, DHIOKpHHOIOrHs Oenimiteci, ['azuanten, Typkus

Tyitinai

Kypexrin nmemusuisik aypysl (JKMA) Gap empaenyminepae reMoananu3/i KoJJaHyFa SKellyl MYMKIH OYHpeK KeTKiTiKCi3airi
HOM/IIIeH KOHTPACTTHI 3aTTap/Ibl KOJIaHy apKbLIbl OpbIHIANATBIH Tepi acTHIHAAFEl KOPOHAPIBIK apanacy Ke3inae Oalkanansl. by
3aKbIM KaHT JUa0eTi )oK ITallMeHTTePMEH CaBICTBIPFaH A INIOMEPYIISPIBIK (GUIBTPALMSHBIH 00KaM/IBI XKbUIIAM/IBIFB TOMCH KaHT
anabeTiMeH aybIpaThlH HayKacTapra ToH.

MakcaTTapsl: OyJ1 3epTTey/liH MakcaTbl HHCYJIMHMEH eMjelreH 2-ur Tunti Kant nuabderi xane XKMA Gap empuenymiinepae
JSpUTIK CTEHTTEPAl UMIUTAHTAIMsUIAY1aH KeHiHT1 OYHPEKTIH IYMaKThIK CY31Ty JKbULIaMABIFBIHBIH ©3repyiH 3epTTey Ooubln Talbbl-
JaJIbI.

3epTTey AM3aHBI: TIEPCIICKTUBAIIBIK 3€pPTTEY.

9aicrepi: 3epTTeyre COHFbI 5 KbLT imminae (CorFbl 2015 Kbl1abIH kenTokcansiHa neiin) PCI-ne nopi-nepMexrepai xoto yiin 6ip
HeMmece OipHemie creHT opHaThlIFan [TDM Gap Gapabirst 463 mauneHT eHrizingi. Exi TonTarsl namueHTTep peKd-Hbl 36pTXaHAIBIK
3epTTeysiepMeH koHe Kapanonorus sxone ki aypynap Oenimiienepinge 6acka KapIHoJoTHsIIbIK apameTpriepMer 24 ait 60iisl 3
alJIBIK Ke3eHMEH OaKblIabl.

Horu:kenep: 3eprreyre enrizinren namuentrep rdOBX coiikec exi Tonka 6emini: rdBX> 90 mu/mun/1,73 m? 6ap 351 naruentri
(75,8%) kamruteia 1 Tom xone pekd 60-tan 89 mua/mun/1,73-ke peiiinri 112 nmauuentri (24,2%) kamtutbin 2 Ton M2, Exi Tomrarst
nanueHTTep 3 aiiIblK Ke3eHMeH 24 aif 00iibI OakblIayaa 00161, 3epTTEYAIH COHBIHAA €Ki ToNTa J1a egfTs-Te CTaTHCTUKAIBIK MaHbI3/IbI
e3repictep TabbuTFaH *ok. bipak 2-mi Tonta rdOBX(1ap) Temenaey TenaeHuusACH anbikTanasl. ConsiMen Katap, rOBXK-HbiH ym
ainbik emmeysepi Oipinmi PCK®-men PCI-re neifin canbICTBIpbIIFaH Ke3/e aliTapiabIKTai aifbipMamIblIblK TaObuTFaH KOK. COHbI-
MEH KaTtap, KOHTPACcTThl 3aTTaH TybIHAAFaH He(PONATHS JKULTITT | -1l TONIEH CaJbICThIPFanaa 2-1i TONTa alTapibIKTall IeHrei e
xui 6omapl (p<0,01). 24 aiIbIK KapAHOIOTUSIIBIK OaKblIay KE31HAE PECTEHO3 XKHE PEBACKYJISPH3ALMS JKHITIT, )KYPEKTiH aybIp
ACKBIHY KUUIIT1 )KOHE OJIMHIH CaBICTRIPMAITBI KayIi 2-Ii ToTa |-Ii TONIeH CaabICThIPFaHa JKHi KOHE CCHIM/II TypAe OaiKaiIpl
(p<0,01).

Kopsiteinasr: 6yn 3eprrey CIIA-naH KeifiH CTaTHCTHKANBIK MaHBI3IBI eMec, Oipak 2-IIi TONTAFbl NAllMEHTTEPAE TOMCHICY
ypaici 6ap rscf Temenneyi KauT nuabeTiHiH OyHpek (QYHKIMSICBIHA CO3BUIMAIIBI TEpic dCepiHiH HOTHXKeci 00Iybl MYMKIH €KeHIiH
kepcerti. CoHbIMEH KaTap, Oy acep KaHT quabeTiMeH ayblpaThblH HayKacTap/a CTEHT KOWBUIFAHHAH KEHiH KOHTPACTTHI 3aTTaH
TybIHJaFaH He(ponaTHs Kayli pecTeHO3 XKUIUIITIHIH )KOFapbUIayblHa )KOHE XKUBIPMa TOPT alllIbIK OaKpulay/a peBacKyJsipH3alusIFa
OKEJICTIHIH JKoHe OYJI oJIiM KayMiHiH aHbIKTayIIbl (JaKTOPbl €KEHIH KOPCETTI.

Kinm ce3dep: uncynunmen emoenzen xawm ouabemi, dHCypeKmiy UWEeMUATLbIK aypybl, 0dpi-0dpMeKneH Kanmaiean CHmeHn,
2NI0MepYIAPIbIK PUIbMPAYUAHBLE DOIHCAMObL HCLIOAMObIZbL.

BJIMSHUE PACYETHOM CKOPOCTH KJIYBOUKOBOI ®UJIbTPAIIANA HA PE3YJIbTATHI YEPE3
24 MECAIA NOCJIE UMIIJIAHTAIIMUA CTEHTOB C TEKAPCTBEHHBIM ITIOKPBITUEM
Y HAIITMEHTOB C MIIEMHAYECKOM BOJE3HBIO CEPIIIA U CAXAPHBIM JTMABETOM,
HOJYYABHINX NHCYJIHUH

‘TLiitfi Baran, > T. Barsipasines, * Mehmet Bastemir, > Serdar Tiirkmen
'OtneneHue BHYTPEHHUX Ooie3Hel MeauuuHcKoro daxynprera YHuBepcutera Canko, [azuanten, Typuus
2OtaeneHue KapJuoJIoriy, MeAUIMHCKIUI (akynpreT YHuBepcutera Canko, ['aznanren, Typrus
*OraeneHue YHIOKPUHOIOTHH, MEIUIMHCKUN (akynbTeT YHuBepcuTera Canko, ['a3uanten, Typuus

AHHOTANMA

Y manueHToB ¢ uieMudeckor oonesnpio cepana (MbC) movyeynas HeJOCTaATOYHOCTD, KOTOPAsi MOJKET MPUBECTH K UCIIOJIb-
30BaHUIO0 TEMOJUANINA3a, HAOIIOIACTCS BO BPEMs YPECKOKHOTO KopoHapHOoro BMmemaTtenbcTBa (UKB), BrImonHsIeMoro ¢ mc-
T0JIb30BAHUEM KOHTPACTHBIX BEIICCTB C HOAMIOM. JTO MOBPEKACHHUE O0JIee XapaKTEPHO Il MAIUCHTOB ¢ quadeToMm ¢ Ooiee
HU3KOW PacueTHOW CKOPOCThIO KiTyOoukoBoi pubtparmu (pCK®D) mo cpaBHEHHIO ¢ MAIIUCHTAMH, Y KOTOPBIX qradera HeT.

Hean: Llenpro qaHHOTO UCCIICIOBAHUS SBISCTCS H3YUYCHUE U3MCHCHUN CKOPOCTH KITyOOYKOBOM (PHIIBTpAIMK TOYCK TOCIIEe
MMIUIAHTAIMN CTCHTOB C JiekapcTBeHHBIM TOKphITHEM (CAILlRI) y ManiMeHToB ¢ caXapHbIM AUa0CTOM 2 THIIA, TOTYYaBIIHX
nucynuH u UBC.

Ju3aiin uccaenoBanusi: [IpocnexkTuBHOE UCCIEIOBaHUE.

Metoabi: B o01ieil ci10)HOCTH B UcciienoBaHue ObUTH BKIFOUeHBI 463 mamueHTa ¢ UTAM, KOTOpPBIM HOCIEIOBATEIBHO
B TCUCHHE MOCIECIHUX 5 JeT (mocneauuii pas 1o nekadps 2015 roga) ObUTH yCTaHOBJICHBI OJTUH WA HECKOJIBKO CTCHTOB IS
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ynanenus nexapcts npu YKB. I[TanmenTsr B 00enx rpynmax Hadmrogamich 3a pCK® ¢ mabopaTopHEIMH TecTaMU U APYTUMHA
KapJHOJIOTMYECKUMH [TapaMeTPaMH B OTACICHHAX KapIUOJIOTHH U BHYTPEHHHUX OojIe3Heil B TeueHne 24 Mecsmes ¢ 3-Mecsd-
HBIMH TIEPHOJIAMH.

PesyabraTsl: [launeHTs!, BKIIOYCHHBIC B UCCIIEJOBaHNE, OBIIH pa3/ielIeHbl Ha JBE IPYIIBI B cOOTBeTCTBHH ¢ pCK®: rpym-
ma 1, Brimogatoras 351 manuenta (75,8%) ¢ pCK® > 90 mu/mun/1,73 M2 v tpynma 2, Briarodaromias 112 manuentos (24,2%)
¢ pCK® ot 60 m0 89 mu/mun/1,73 Mm% [anmeHTs! B 06€UX IPYIax HAXOMMINCH TI0J HAOIIOCHHEM B TeueHHe 24 MeCSICB
¢ 3-MecsIYHBIMHU IIepHoaMH. B KoHIIe MccieoBaHus B 00euX rpyIiax He ObUI0 0OHAPYKEHO CTAaTHCTHYECKH 3HAYMMBIX U3-
Menenuit B pCK®(oB). Ho Opu1a o6HapyskeHa TenaeHws k cHmkennto pCK®(oB) Bo 2-if rpymme. bosxee Toro, koraa Tpexme-
cssunble n3Mepenus pCK® cpapauBanuce ¢ nepsoir pCK® no UKB, cymecTBeHHON pa3HUIEI 00HapykeHo He Obuto. Kpome
TOT0, 4acTOTa HeponaTuy, BEI3BAHHON KOHTPACTHBIM BELIECTBOM, ObLTa Goliee pacpocTpaHeHa Ha 3HAYUTEILHOM YPOBHE
BO 2-if TpymIie o cpaBHEHUIO ¢ 1-if rpymmoit (p<0,01). B Tedenne 24-MecsIIHOTO KapAHOIOTHISCKOTO HAOIIOICHUS YacToTa
pecTeHo03a 1 peBacKyJIAPU3AIHHI, YaCTOTa CEPhE3HBIX CEPACYHBIX OCIOKHEHUH H OTHOCUTEIBHBIN PUCK CMEPTH HAOIIOJAINCh
gaimie U JOCTOBEPHO BO 2-i TPyMIIe IO cpaBHEHHIO ¢ 1-if rpymmoit (p<0,01).

3akioueHue: DTO MCCIeAOBaHNE TMOKa3ano, 9to cHmkeHne pCK®, koTopoe HE OBIIO CTATHCTUYCCKH 3HAYNMBIM TIOCTIE
CAILL, HO UMeJI0 TeHACHINIO K CHIDKCHHUIO y MAMeHTOB 2-1 TPYIIIBI, MOXKET OBITh PE3yJIbTATOM XPOHHYECKOTO HETaTHBHOTO
BIUSHUS caxapHoro nuabeta (C/I) Ha ¢pyHkmmm modek. Kpome Toro, 3TOT 3 eKT mporeMoHCTPUPOBaI, YTO pUCK Hedpo-
NIaTUH, BEI3BAHHOI KOHTPACTHBIM BEIIECTBOM, [TOCJIE YCTAHOBKH CTEHTA y MAIlMCHTOB C CaXapHBIM AUA0ETOM CO CHIKEHHOMN
pCK® npuBen K yBeIMYCHUIO YaCTOTHI PECTEHO3a U NOBTOPHOW PEBACKYIISIPH3ALMH B TSUCHHE ABAANATH YETHIPEX MECSIIEB
HaOJIOACHUS U YTO ITO SBJIACTCS ONPENSIISIOIUM (HaKTOPOM PUCKA CMEPTHOCTH.

Kntouesvie cnosa: caxapruiii duabem, neuumvlii UHCYTUHOM, UleMUYecKas O0Ne3Hb cepoyd, CMeHnt ¢ AeKapCmeeHHbIM
NOKpbIMUeM, PACUeMHAs CKOPOCHb KIYOOUKO80U Puibmpayui.

Kongaukm unmepecos. Bce agmopul 3as6as10m 06 0omcymcemeuu NOMeHYuaibHo20 KOHGAUKMA uHmepecos, mpeoyouje2o
PAcKpvimus 8 OAHHOU cmamoe.
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