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Abstract: Background: Incidence increase of diabetes mellitus (DM) has
taken epidemic proportions in the world. Diabetic nephropathy (DN) is a most serious
complication, taking a leading place as a factor in the progression of chronic kidney
disease (CKD). Dialysis treatment of these patients is complex, expensive, and exerts an
excessive burden on the health budgets of the affected countries.

Methods: We performed a nationwide precise observational study with the aim
of analysing diabetics on dialysis in dialysis centres throughout the Republic of Mace-
donia (RM) in 2002 and in 2006; to compare the results from patients records; and to
gather data on the epidemiology, clinical characteristics and complications of diabetes
type 1 (DM1) and diabetes type 2 (DM2).

Results: The prevalence of HD patients in RM was 1114 vs 1074 in 2002 and
20006, respectively. Of these, 109 (9.78%) vs. 115 (10.71%) had DM in 2002 and 2006,
respectively. The percentage of diabetics on dialysis between different centers varied
between 3% to 21% vs. 2.4% to 22.07% in 2002 and 2006, respectively. The mean age
of the patients was 58 + 10.29 vs. 56.5 + 10.71 in 2002 and 2006, respectively. Patients
with DM1 were 19 (17.43%) vs. 15 (13.04%) and with DM2 were 90 (82.57%) vs. 100
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(86.96%) in 2002 and 2006, respectively. 28 (25.68%) vs. 31 (26.96%) patients were on
oral anti-diabetic drugs and 62 (57.21%) vs. 69 (60%) patients were on insulin in 2002
and 2006, respectively. Mean age of DM1 patients was 47 £ 11.6 y. vs. 45 + 7.32 y.
respectively and of DM2 was 60.37 + 8.33 y. vs. 61.14 + 10.23 y., in 2002 and 2006,
respectively. Mean time of insulin treatment was 9.5 + 6.63 y. vs. 10.85 £ 929 y. in
2002 and 2006. Mean Body Mass Index (BMI) was 26.4 vs. 23.49 + 4.74 kg/m* in DM1
and 25.5 vs. 24.77 £ 3.70 kg/m* in DM2 patients in 2002 and 2006, respectively.
Thrombosis of first arteriovenous fistulae (AVF) occurred in 41% vs. 25.22% in 2002
and 2006, respecttitvely. Hepatitis C virus (HCV) infection was confirmed in 57% vs.
44% of DM patients in 2002 and 2006, respectively. Most common co-morbidity in
patients was hypertension, 91% vs. 80.87% in 2002 and 2006, respectively.

Conclusion: The number of diabetics on dialysis in the Republic of Macedonia
did not increase in the period from 2002 to 2006. In DM2 diabetics on dialysis the fre-
quency of complications is higher and time on dialysis is shorter than in DM1 patients.
Early detection of diabetic nephropathy by primary care physicians as well as collabora-
tive treatment by diabetologists, nephrologists, cardiologists and ophthalmologists be-
fore and during dialysis are important for improvement of treatment and survival of dia-
betic patients on dialysis.

Key words: diabetes mellitus, diabetic nephropathy, hypertension, end-stage renal dise-
ase, hemodialysis.

Introduction

Diabetes Mellitus is a common disease, affecting between 4 and 8% of
the general population of industrialized countries [1, 2]. Finding a higher frequ-
ency of advanced stage of chronic kidney disease (CKD) in patients with DM
type 2 (DM2) was recently named as a “A medical catastrophe of worldwide di-
mension” [3]. In the United States almost 45% of dialysis patients are diabetics
and DM2 is the major cause of the increased incidence and prevalence of CKD.
It is alarming data that the number of diabetic patients on dialysis is increasing
at a rate of 9% every year [4]. In Northern Europe, diabetic nephropathy consti-
tutes one of the most frequent causes of end-stage CKD patients [5]. It has been
shown recently that the increased presence of diabetics on dialysis was compo-
sed more frequently of DM2 patients, probably as a consequence of the ageing
of population as well as of a reduction in the frequency of fatal cardiovascular
events [3]. The clinical outcomes of these patients, although improved in recent
years, are still worst than those of non-diabetic dialysis patients [6]. The most
common complications of diabetes are cardiovascular events (CVE) and it is
important to underline that the risk of CVE increased several-fold, and proporti-
onally with the death risk [7]. Other common complications more frequent in
these patients, shown by others and us, are malnutrition and sepsis [8—10]. Con-
sequently, mortality in diabetic dialysis patients is 1.5 to 2.5 times higher as
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compared to non-diabetic patients, and a 5-year survival of these patients on
dialysis is less than 20%. Furthermore, the higher mortality rate in these patients
is explained as a result of CV complications in the pre-terminal phase of CKD
[11].

Today nephrologists are challenged both to control the underlying
diabetic disease and also to provide adequate renal replacement therapy. On the
other hand, it has to be stressed that treatment of these patients and DM compli-
cations is very expensive. For example, in USA the cost of treatment per year
was estimated to about 100 billion dollars, which is more than the whole health
budget of a country like Italy (health budget estimated for 2001). Moreover, in
USA around 2 billion dollars are being spent on dialysis treatments [6]. Recen-
tly performed large epidemiological studies have demonstrated that CV morbi-
dity and all causes of mortality can be reduced with strict glycaemic and blood
pressure control and with the use of anti-angiotensine agents and also lipid
lowering agents [12—16]. Certain factors such as age, time on dialysis, vascular
access complications, co morbidities, type of dialysis membrane, time of dialy-
sis, etc. have been identified as correlating with the survival of patients on dia-
lysis [17, 18]. These factors assume even greater importance in diabetics. Bio-
compatible membranes, ultrapure dialysis fluid and diffuse — convective techni-
ques have also been promoted to reduce cardiovascular instability [19, 20] and
to minimize injuries from the excessive oxidative stress inherent in uraemia and
dialysis treatment.

In the Republic of Macedonia (RM) in the last two decades there was
an increase in the number of diabetic patients. The number of patients with dia-
betic nephropathy progressing to the point of need for renal replacement therapy
and renal transplantation is also increasing [21-23]. Given the fact of lack of
data and valuable epidemiological studies in these patients, we performed a
nation-wide study with the aim of defining the prevalence of these patients in
RM, determining the standards of care in diabetics in term of methodological
approach, dialysis and drug treatment and analysis of these patients on dialysis.
The aim of the study was to make a closer observation of all dialysis centres in
2002 in the country and to compare data with those obtained in 2006.

Patients and methods

Data were collected from medical histories of diabetic patients on dia-
lysis in all the dialysis centres in the Republic of Macedonia by using a question-
naire specially developed for this purpose. The date of 31 December for years
2002 and 2006 was selected as a “critical day” for data collection. Besides de-
mographic data (name, surname, sex, date of birth and profession), data on ciga-
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rette smoking and alcohol consumption were collected as well as type of diabe-
tes (family history of diabetes, therapy, dose and type of insulin intake, duration
of diabetes and kidney disease), hypertension (family history, duration, the-
rapy), other renal diseases including diabetic nephropathy, as well as laboratory
findings: residual diuresis, blood glucose level, HbA 1C, microalbuminuria, pro-
teinuria, urea, creatinin blood level, creatinin clearance, tryglycerides (TG) blo-
od level, cholesterol, HDL and LDL cholesterol, hepatitis B virus serological
markers (HBs Ag, anti HBc-Ig G), hepatitis C virus serological markers (anti
HCV) and human immunodeficiency virus antibodies (anti-HIV); type of dialy-
sis (bicarbonate or acetate); duration and frequency of dialysis sessions, medica-
tions used, hypoglycaemic events, number of hospitalizations, complications:
cardiovascular events (pectoral angina, heart attack, cerebrovascular insult), hy-
pertension, peripherial vascular artheriopathy (diabetic foot), diabetic retino-
pathy, infection of the urinary system); cause of death — if patient died. The
progression of other diabetic complications was obtained by roentgenograms,
ECG, echocardiography and examination of eye fundus. Special attention was
paid to data on vascular access (type of central venous catheter, A-V fistula,
graft, complications on vascular accesses infection/thrombosis, other complica-
tions, as well as number of created vascular accesses).

Patients were treated according to the recommendations introduced by
the University Nephrology Clinic — Skopje, Faculty of Medicine, Ss. Cyril and
Methodius University in Skopje, as a reference centre for dialysis patients in the
Republic of Macedonia [9]. The duration of dialysis sessions was approximately
three times four hours per week, divided into three day sessions in the same
week. Low flux polysulphonic membranes were used. Water was prepared by a
reverse osmosis and blood flow in most cases was 250-280ml/min, whereas
dialysis flow was usually 500 ml/min. The dialysis machines used were GAM-
BRO types AK 10, AK 100 and AK 95. There was no reuse of dialysis filters. A
low salt intake diet and malnutrition protective protein intake of 1gr/kg diet
were recommended to all patients.

Results

The total number of dialysis patients in RM was 1114 and 1074 in 2002
and 2006, respectively (Figure 1, Table 1). There were 109 (9.78%) diabetic pa-
tients on dialysis, 60 (55%) male and 49 (45%) female in 2002. A slight incre ase
in diabetics was determined in 2006, namely there were 115 (10.7%) diabetic
patients on dialysis, 74 (64.35 %) male and 41 (35.65%) female in 2006, as
compared with 2000, when the total number of dialysis patients was 1010 and the
number of diabetics on dialysis was 103 (10.19%) [21, 22] (Figure 2). There
was a difference in the distribution of diabetics on dialysis at different dialysis
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Figure 1 — Total number of patients on dialysis and diabetics on dialysis
Cauxa 1 — Bryiien 6poj na tiayueniliu Ha oujanuza u oujabeitiudapu Ha oujanusa

centres in RM for 2002 and 2006 (Table 2 and Table 3), respectively. Diabetics
on dialysis were from 3% in Veles to 21% in Kavadarci in 2002. A similar di-
versity was obtained in 2006: from 2.43% in Skopje Military Hospital Dialysis
Centre to 22.07% in the University Nephrology Clinic — Skopje. In 2002 most
of the diabetics on dialysis (31 patients) were registered in the University Nep-
hrology Clinic — Skopje and in the Nephrology Institute — Struga (15 patients)
similarly to 2006, when most of the diabetics on dialysis (34 patients) were in
the University Nephrology Clinic — Skopje and in Nephrology Institute — Struga
(16 patients). The mean age of all diabetics on dialysis in 2002 was 58+10.29
years (56 + 10.49 for males and 60 + 9.56 for females), and in all diabetics on
dialysis in 2006 it was 56.5 + 10.71 years (55.06 + 8.82 for males and 57.92 +
12.56 for females) (Table 1). In 2002, 19 (17.43%) patients had DM1, while 90
(82.57%) patients had DM2. 28 (25.68%) patients were treated with oral anti-
diabetic drugs and 62 (57.21%) patients were on insulin. In 2006, 15 (13.04%)
patients had DM1 while 100 (86.96%) patients had DM2. 31 (26.96%) of the
diabetics were treated with oral anti-diabetic drugs and 69 (60%) were on in-
sulin. The mean age of DMI patients in 2002 was 47 + 11.6 years, with a
diabetic history of 16.2 + 9.7 years, while the mean age of DM1 patients in
2006 was 45 + 7.32 years, with a diabetic history of 24.07 = 11.07 years. The
mean age of DM2 patients in 2002 was 60.37 £ 8.33 with a diabetic history of
13.4 £+ 8.1 years and the mean age of DM2 patients in 2006 was 61.14 + 10.23 years
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Table 1 — Tabena 1

Characteristics of diabetics on dialysis in the Republic of Macedonia

Kapaxinepucitiuxu na oujabeiituqapu Ha oujaausa o Peityoauxa Maxedonuja

2002 year 2006 year
NP° dialysis patients 1114 1074
N° of diabetics 109 (9.78%) 115 (10.7%)
Male Pts 60 (55%) 74 (64.35%)
Female Pts 49 (45%) 41 (35.65%)
Mean age 58 £10.29 56.5+10.71
Mean age male 56 +10.49 55.06 + 8.82
Mean age female 60 +9.56 57.92 £12.56
Patients with DM1 19 (17.43%) 15 (13.04%)
Mean age DM 1 47+11.6 45+7.32
DM history DM1 (years) 16.2+9.7 24.07+11.7
DM1 dialysis history (months) 543 +444 76.29 + 74.96
Patients with DM2 90 (82.57%) 100 (86.96%)
Mean age DM2 60.4 +£8.33 61.14+10.23
DM history DM2 (years) 13.4+8.1 14.18 + 8.42
DM2 dialysis history (months) 343 +£36.3 33.68 £43.24
On OADD 28 (25.68%) 31 (26.96%)
On insulin 62 (57.21%) 69 (60%)
Dose of insulin (IU) 9.5+£6.63 10.85+£9.29
BMI in DM1 kg/m® 26.4 255
BMI in DM2 kg/m? 23.49 + 4.74 24.77 +3.70
First dialysis on FVC (%) 90.1 94.4
Preventive AVF (%) 9.9 5.6
Thrombosis of first AVF (%) 41 24.35
Anti HCV positive (%) 57 37.39

DMI1 — Diabetes mellitus type 1, DM2 — Diabetes mellitus type 2; OADD — Oral antidiabetic drugs; BMI —
Body mass index; FVC — femoral vascular cathether; AVF — Arterio venouse fistula; HCV — Hepatitis C Virus

with a diabetic history of 14.18 + 8.42 (Table 1). The mean dose of insulin
intake was 9.5 = 6.631U and 10.85 £ 9.291U, for 2002 and 2006 respectively. In
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2002, 21% of diabetics on dialysis were smokers, 13% consumed alcohol, while 15%
were engaged in sport, as compared to 2006 when 17.39% of diabetics on dialysis
were smokers, 5.22% consumed alcohol and 3.48% were engaged in sport.
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Figure 2 — Oscillations in the total number of dialysis patients and diabetics on dialysis,
period 2001-2006 in RM
Cnuka 2 — Ocyunrayuu Ha 6KyHUHUOIL Opoj Ha OujarusHu dayueHitiu u oujabeitiuuapu
Ha oujanusa o tepuodoiti 2001-2006 6o PM

The mean duration of dialysis therapy in 2002 for DM type 1 patients
was 54.3 = 44.4 months, whereas in DM type 2 it was 34.3 + 36.3 months. The
mean duration of dialysis therapy in 2006 for DM 1 patients was 76.29 + 74.96
months, whereas in DM 2 it was 33.68 £ 43.24. The mean body mass index
(BMI) in 2002 was 26.4 + 3.28 kg/m” and 25.5 + 2.92 kg/m” in DM1 and DM2
patients, respectively. In 2006, BMI was 23.49 + 4.74 kg/m” and 24.77 £ 3.70
kg/m” in DM1 and DM2 patients, respectively. There was a need for urgent
dialysis treatment and a first dialysis session through a femoral venous catheter in
90.1% and 94.4% of diabetics on dialysis in 2002 and 2006, respectively. After
a period of patient adaptation to dialysis procedure and in order to eliminate
possible bacterial infection through the femoral venous catheter, an arterio venous
fistula (AVF) was created as a permanent vascular access for dialysis.
Preventive AVF was created in 9.9% and in 5.6% of diabetics on dialysis in
2002 and 2006, respectively. Thrombosis in the newly created AVF was detec-
ted in 41% and 24.35% in 2002 and 2006, respectively, whereas AVF infection
was detected in 58.6% of the patients in 2002. In 2002 there were 19.26%
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patients on acetate dialysis and 80.74% on bicarbonate dialysis while in 2006
there were no patients on acetate dialysis, and all 110 diabetic patients (95.65%)
were on bicarbonate dialysis modality (Figure 3).

Table 2 — Tabena 2

Distribution of dialysis patients by dialysis centres in RM, 2002
Jucttipubyyuja na oujanuznu dayuenitiu io oujaruznu yenitipu 6o PM, 2002 2oouna

Dialysis centre N° of Dialysis pts | N° of Diabetics % DM
University Nephrology 201 31 15.42
Clinic, Skopje
Nephrology Institute, 204 15 7.35
Struga
Tetovo 63 9 14.28
Gevgelija 28 1 3.57
Debar 15 2 13.30
Gostivar 53 4 7.54
Kocani 24 3 12.50
Kumanovo 60 6 10.00
Delcevo 31 4 12.90
Strumica 46 4 8.69
Prilep 60 6 10.00
Bitola 38 4 10.52
Stip 49 3 12.50
Zelezara 125 5 4.00
Military hospital, Skopje 40 3 7.5
Veles 39 1 2.56
Kavadarci 38 8 21.50
Total 1114 109 9.78

It has to be stressed that a high rate of HCV infection was noticed in
diabetics on dialysis. 57% and 37.39% of these patients were anti HCV positive
in 2002 and in 2006, respectively. 81% and 86.09% of the patients were treated
with erytropoethin in 2002 and 2006, respectively. In both years, hypertension
(HTA) was the most frequent co-morbid state: in 2002, 91% diabetics on dia-
lysis had HT A before the dialysis programme and following the start of dialysis
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Table 3 — Tabena 3

Distribution of dialysis patients by dialysis centres in RM, 2006
Jucitipubyyuja na oujanusznu ilayuenitiu iio oujanuznu yenitipu 6o PM, 2006

60%
50%
40%
30%
20%
10%

I N° of N° of
Dialysis center Dialysis pts Diabetics % DM
University Nephrology
Clinic, Skopje 171 32 19.88
Nephrology Institute, Struga 171 16 9.36
Tetovo 69 11 15.94
Gevgelija 30 2 6.67
Kriva Palanka 26 3 11.54
Gostivar 46 4 8.70
Kocani 31 1 3.23
Kumanovo 49 7 14.29
Deléevo 32 7 21.88
Strumica 47 3 6.38
Prilep 56 6 10.71
Bitola 43 2 4.65
Stip 60 4 6.67
Zelezara 162 12 7,1
Military hospital 40 2 5
Veles 41 1 2.44
Total 1074 115 10.71
100%
90%
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Figure 3 — Use of acetate and bicarbonate haemodialysis (HD) in 2002 and 2006
Cnuxa 3 — Viloitipeba Ha ayeitiaitina u 6uxapboHaitina xemooujanusa 6o 2002 u 2006
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sessions, 40.54% (Table 4). Furthermore, in 2006 HTA was registered in
47.74% of diabetics before dialysis, and in 60% of patients during dialysis. Fi-
nally, a family history for HTA was noticed in 43% and 29.57% of the patients
in 2002 and 2006 respectively. The most frequent cardiovascular co-morbidity
in these patients for the years 2002 and 2006 are shown in Table 4.

Table 4 — Tabena 4

Distribution of the most frequent cardiovascular co-morbidity in diabetics
on dialysis in 2002 and 2006
Jucitipubyyuja Ha Hajueciiiuitie KapOUOBACKYIAPHU KOMUMUKAYUY Kaj Oujabeiiuyapu
Ha oujanuza 6o 2002 u 2006

Condition Before Dialysis During Dialysis Before During
(2002) (2002) Dialysis Dialysis
(2006) (2006)
Pectoral angina 7.2% 19% 1.12% 3.4%
Heart attack 5.4% 5.4% 1.12% 4.43%
Intermitent
claudication 10% 10% 2.25% 11.3%
1
Cerebrovascular 7% 8% 8.7% 9.57%
Hypertensi
Ay 91% 40.54% | 47.74% 60%
Discussion

In the present analysis we have demonstrated an increase in the preva-
lence on diabetic dialysis patients in certain dialysis centres in the Republic of
Macedonia (RM). It has been reported before that the annual incidence of pati-
ents who initiate dialysis is constantly increasing in all industrialized countries
and a significant part of this increase is explained by the influx of diabetic pati-
ents on dialysis [1, 2]. This study shows the importance of the need to increase
the number of specialist nephrologists in RM who will play an important role in
the healthcare of these patients in collaboration with endocrinologists and other
specialist practitioners.

We have previously shown that the number of diabetics on dialysis in
RM is increasing slowly but progresively [21-24]. In the current analysis, be-
sides the fact that the mean total prevalence of DM was only slightly increased
as compared to our previous studies [22], we show that there is an important di-
fference in the prevalence of diabetics on dialysis among different dialysis
centres. In certain centres of dialysis in RM the prevalence of diabetics reached
a level similar to that of Northern European countries [25] while in others it was
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lower than expected. This diversity in the number of diabetics on dialysis could
be explained by the fact that RM is a developing country, geographically Euro-
pean with a predominantly mediterranean diet, and it difference could be due to
numerous economic, sociological, genetic, environmental and nutritional factors
in different parts of the country.

We included in the study all diabetic patients on dialysis in RM, wit-
hout differentiating diabetics who started dialysis because of diabetic nephro-
pathy from those who started dialysis with another renal pathology. We show
that diabetics with CKD were in most cases diagnosed at the University Nep-
hrology Clinic — Skopje, and diagnosis was most often in a developed phase of
CKD. It has been shown that these patients present an extraordinary accelera-
tion of all clinical complications and it is a well-known fact that accelerated de-
velopment of terminal uraemia constitutes a devastating clinical event [3, 6, 26,
27]. The phase of the disease when diabetes is installed is usually accompanied
by a certain variety of cardiovascular complications, predominantly as a result
of long-term hypertension, nephrotic syndrome and infections. Metabolic and
blood vessel modifications induce constant overweight and problems with vas-
cular access leading to a decrease in quality of life in these patents. Consequen-
tly, as has been shown by others and by us, the survival rate of diabetics on dia-
lysis is significantly reduced, Figure 4 [28, 29]. When compared with other dia-
lisys patients it has been shown that the best survival rate was observed in those
with balkan endemic nephropathy and adult polycystic kidney disease. This
observation is in line with other studies confirming that in diabetics on dialysis
the quality of life is impaired and survival is significantly curtailed [3, 7, 26]. It
has also been shown that the clinical results depend on both the severity of
complications present at the initiation of dialysis and on the capacity to slow its
evolution during dialysis [30]. In current analysis we did not evaluate the effect
of patient therapies on the incidence of complications and patient mortality.

Besides the fact that most of the nephrologists and internal medicine
specialists in RM are aware of the importance of the timely initiation of dialysis
for diabetic patients, this analysis underlines the fact that dialysis initiation
often starts in emergency conditions and most of the patients start a dialysis
programme at the University Nephrology Clinic — Skopje through an urgently
and temporarily placed femoral venous catheter. We found that almost 90% of
first dialysis sessions in 2002 as well as in 2006 were started in emergency con-
ditions, confirming that diabetics are referred to the nephrologists late in the co-
urse of CKD. Analysing why this happens, we think that a part of the responsi-
bility for the delay in dialysis initiation could be explained by patient mentality
but it is also important to stress the important role of medical perosnnel in
preparing the patient for dialysis. We have to underline insufficient coordination
between physicians such as general practitioners, internists, endocrinologists and
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Figure 4 — Distribution of survival (Kaplan Meier test) of dialysis patients, distribution
by basic renal disease (University Nephrology Clinic — Skopje), abbrevations: Diabetes
Mellitus Insulin Independent — DM?2, Diabetes Mellitus Insulin Dependent — DM,
Arterial Hypertension — HTA, Malignant HTA — HTA mal., Adult Polycystic Renal
Diseases — APKD, Balkan Endemic Nephropathy — BEN)

Cnuxa 4 — Kpusa na iipescusysarve (Kaplan Meier itieciti) na ilayuenitiu Ha dujanusa,
60 3a8UCHOCIU 00 ocHosHatlla boneciil (Knunuka 3a negpponozuja, Croiije); kpaitienKu:
Uncynun nesasucen ouabeitiec menuitiyc — /IM2, Hucynun 3agucen ouabeitiec meauiiyc
— JIM1, Apitiepucka xuitepitienzuja — XTA, Manuzna XTA — XTA man., Adynitina tionu-

yuctuuna 6yopesicna boneciti — AIIBE, bankaucka endemcka negppoilaitiuja — BEH)

nephrologists, and the lack of their influence on patient dialysis reality accep-
tance. It is also important to note that in two dialysis centtes where the preva-
lence in diabetics on dialysis is much higher, dialysis patients are followed by
educated and well-trained nephrologists. In these centres accessibility of other
specialists practitioners is higher as compared to dialysis centres where patients
are followed by internal medicine specialists and other specialised doctors are
also less accessible. This might explain the high difference in the number of
diabetics among different dialysis centres and it also underlines the need for
more trained nephrologists in the country and their more important implication
in the follow-up of diabetics on dialysis.

It has been shown previously that a very large difference exists in the
ratio of DM2 to DM1 on dialyisis in different European countries and among
different regions in a same country [3]. A recent study of the Italian population
showed that most diabetics on dialysis were DM2 patients, probably because of
the high prevalence of this disease among the general population [31]. In our
study we found that the ratio of DM2 to DM patients was approximately 4.3 : 1.
As expected, patients with DM2 were older, with a higher body weight and
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body mass index. Epidemiological studies have also shown that cardiovascular
morbidity and mortality can be reduced with pharmacological therapy that nor-
malises blood pressure values and controls hyperglicaemia, hyperlipidaemia,
platelet agreggation and hypercoagulability [12—14]. The proportion of diabetics
on dialysis treated with ACE inhibitors and/or angiotensin receptor blockers
(ARB), beta blockers and antiplatelat drugs was still quite low as compared to
the propositions of the guidelines. There was a negligible number of patients
treated with lipid lowering agents.

In conclusion, the present study underlines the importance of an inter-
disciplinary approach in the early diagnosis and treatment of diabetes, diabetic
nephropathy and the treatment of diabetics on dialysis, as well as the importan-
ce of introducting preventive measures against the progression of CKD in these
patients. In most dialysis centres in the Republic of Macedonia the prevalence
of diabetics on dialysis did not increase in the period from 2002 to 2006 where
these patients were followed mostly by internal medicine specialists. Frequency
of complications was increased in DM2 compared to DM1 dialysis patients.
Blood glucose level control is important as well as strict control of the blood
pressure. Bicarbonate dialysis is a dialysis of choice with an optimal duration of
a minimun of 12 hours per week. More nephrologists need to be involved in the
dialysis centres together with an improvement in collaboration between general
practitioners, internternal medicine doctors, endocrinologists, nephrologists,
cardiologists, ophtalmologists and neurologists in order to improve health care
for these patients. This kind of study should be carried out on a regular basis in
the Republic of Macedonia.
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Pe3sume

HAIIMEHTH CO JTUJABETEC MEJIMTYC HA IMJAJIU3A
BO PEITYBJIMKA MAKEJOHUJA: HAITMOHAJIHA
KOMITAPATUBHA EINUJEMHOJIOHIKA CTYIUJA

Ionenakopuk M.,'” lllukone A.,” Hukonos UT.,> Teoprues /., Cemmm I'.,2
Ilexoa-Bugummacku IL,? Tenes C.,> Amutos B.,> Onuesckn A.,> Ceseposa I'.,
Iasnecka C.,> Ilonocku A.,* Kosauecka B.,> Anuesa M.,* 3npaBkoscka B.,’
Anrapapog P.,° lumutpos C.,” Janakuescka IL,* lamjanoeckn M.,” Kapuesa
apajmmja E. equHoBa b. BaHoBckH K. anona b. emKoBCcKH J.

C jomj E,IOB B,HI/I K’IZH B’ISH J’14
osuesckn [1.,"* 3agmpocka M. ar P. wmnosuk P.,"” Cena JL," Jlamoea K.
J ’143 M’ISM P’16(I) P17C JI,ISJI K19

'Makedoncka axademuja na naykuitie u ymeiHoCIuite, Ckoiije, P. Maxedonuja
? Yuueepsuitieiticka knunuxa 3a Hepporozuja, Meduyuncku paxynitieit,
Ckotije, P. Maxedonuja
 Uncitiuitiyi 3a negpponoz uja — Ciupyza, P. Makedonuja
Lenitipu 3a oujanuza: *JKenesapa — Croiije, ‘Boena 6onnuya — Croiije, *Benec,
"Hlitiug, *Buitiona, *Ipuned, '*Citipymuya, ' Jerueso, *Kymanoso, *Kouanu,
“Trocitiusap, " Kpusa ananxa, **Ieszenuja, ' Temioso, **lebap, ’Kasadapyu
P. Maxeoonuja

Boegeo: Tlocnennute ToauHN UHIUJIEHIMjaTa Ha aujaberec Menutyc (JAM) Bo
CBETOT N0OMBA €MMIEMHUOJIOMIKY JUMeH3uH. EfHa o HajcepnO3HUTE KOMIUIMKAIIUY Ha
JM e mujabermynara Hepponatrja (JIH) koja 3a3eMa BOIEUKO MECTO KaKO MPHINHUTEI
3a mporpecujaTa Ha XpoHu4yHata OyoOpexna Gonect (XBB). [To3Haro e neka TpeTMaHOT
Ha OBWE TNAIHEHTH ¢ KOMIUIEKCEH M CKall, HCTOBPEMEHO IPETCTaBYBajKH OIPOMHO
IIPEONTOBAPYBAE HA 3[PAaBCTBEHUTE (DOHIOBH.

Meitioou: V3BenoBMe HalMOHAJHA OICEPBALMOHA CTyIHja CO Il Ja ce aHa-
au3upaar nanueHTutTe co JM Ha aujanusa Bo qujanusHute neHtpu Bo 2002 u Bo 2006
r. Bo PenyOnnka Makenonuja (PM) u 1a ce criopefat pe3ysiTtaTuTe oj JOKYMEHTHTE Ha
MAMEeHTHTE KaKo U 1a ce J0OHjaT eMUAEMHOIOIIKH, KINHAYKA 1 TOIATOLH 38 KOMILIH-
Kaiuute Kaj nanuenty co tum 1 (IAM1) u tun 2 (IM2) nujaberec.

Pesynitiaitiu: TIpeBasieHIMjaTa Ha NAMCHTH Ha qujanu3a Bo PM oOemre 1.114
Hacripotu 1074, 3a 2002 ognocno 2006 ronuna, coonserno. Ox osue nanueHtH, 109
(9,78%) vs. 115 (10.71%) umane IM Bo 2002 vs 2006, coonsetHo. IIporieHToT Ha auja-
OeTHdapy Ha Iujanu3a MoMery pa3iIMyHU LIEHTPH 3a Aujain3a Oelle co pa3sau4yHoCT o1 3
mo 21% wmacnporu 2,4% mo 22,7% Bo 2002 wacmpotu 2006 ToawWHA, COOABETHO.
Cpennara Bo3pact Ha nanuenTure Oemre 58 + 10.29 ronunn Hactipotu 56.5 £ 10.71 ro-
quaA Bo 2002 u 2006 roguna, coonserHo. JAM1 umane 19 (17.43%) vs 15 (13,04 %) u
JAM2 umane 90 (82,57%) vs 100 (86.96%) Bo 2002 u 2006, coonBeTHo. 28 (25.68%)
HacrpoTH vs 31 (26,96%) nauuentn Ouie Ha TpEeTMaH CO OPAIHU aHTUTIIMKEMHYHH Jie-
KoBH, a 62 (57.21%) nacuporu 69 (60%) Ha Tperman co uHCynuH Bo 2002 u 2006,
cooasetHo. Cpexnara Bo3pacT Ha manueHTd co JJM1 Geme 47 + 11.6 Hactporu 45 +
7.32 roguau Bo 2002 u 2006, ronuHa, cooaBeTHO. CpeHaTa BO3pacT HA MAIlHSHTUTE CO
M2 6eme 60.37 + 8.33 vs Hactpotu 61.14 + 10.23 roxunu 3a 2002 u 2006 roauHa,
coonseTHO. CperHOTO BpeMeTpaeke Ha X /]I Tepanuja kaj nanuentu co JJM1 Gemre 54.3
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+ 44.4 vs Hactipotu 76.29 + 74.96 mecenn, noneka kaj mamuenta co JJM?2 Geme 34.3 +
36.3 vs Hacnporu 33.68 + 43.24 3a 2002 u 2006 romuna, coonBeTHo. Tpombo3a Ha
aptepruoBeHcka ¢uctyna (AB®D) ce nojaBu kaj 41% vs Hactpotu 25.22% Bo 2002 u
2006, coonsetHo. Xenatutuc Ll Bupycna (HCV) undexiuja Oemre no3utnBHa Kaj 57%
vs Hactpotu 44% ox mammentute Bo 2002 Hacmpotu 2006, coonBeTHO. XHUIIEPTEH-
3MjaTa e HajuecTa KoMopOuaHa cocTojoa kaj 91% Bo 2002 r. HacnpoTu 80.87% Bo 2002
u 2006 roauHa, COOIBETHO.

3axnyuox: IlpeBaneHnyjata Ha qujabeTudapuTe Ha AUjanu3a HE ce 3rojeMuia
BO nepuonot ox 2002 no 2006 roguna. Kaj /M2 nanueHTuTe Ha AUjannsa, 4ecrorara
Ha KOMIUIMKAaIHTE € 3TOJIeMeHa JJo/ieKa AMjalu3HHOT CTaXX € HaMaJeH BO Cropenda co
nanuentute co JIM1. PaHoto oTkpuBame Ha aujabeTHyHaTa HeporaTHja oJ] CTpaHa Ha
MAaTHYHHOT JIeKap KaKo U KOJIa0OpaTHBHUOT MPHCTAII OJ CTpaHa Ha JHjabeToNo3H, Hed-
POJIO3H, KapAUOJIO3U U O(TAIMONO3M IIPE] U BO TEKOT HA AWjalM3aTa c€ MHOLY 3Ha-
YajHN KaKo 3a MoJo0pyBamke Ha TPETMAHOT TaKa M 3a MPEKHBYBarbe Ha OBHE MAI[ICHTH.

Kayunmu 360opoBu: nujaberec meiauryc, nujabeTuaHa HepomaThja, XUIEPTEH3H]ja, Tep-
MHHaJHa OyOpexHa 00JecT, XeMOI1jasu3a.
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