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Abstract: Introduction: The risk factors for CKD include diabetes, hyper-
tension, smoking, systemic inflammation, obesity, proteinuria, dislipidaemia and anae-
mia, as well as gender, age, ethnic minority status and positive family history. By scree-
ning and adequate treatment of modifiable risk factors we are able to prevent or delay
the progression of the disease.

Aim: The aim of the study was to assess the risk factors associated with rapid
progression of CKD and to see what factors are protective of slow progression.

Methods: The study is retrospective. The medical charts of 116 patients with
CKD who had been followed up for several years at the Outpatient Department of the
Nephrology Clinic in Skopje were analysed. Patient age ranged from 19 to 78 years.
The patients were divided into two groups: fast progressors — group | (n = 82; GFR
decline > 0.1 ml/min/month) and slow progressors — group Il (n = 34; GFR decline =/<
0.1 ml/min/month) with an average follow-up time of 55 months. Patients with diabetic
nephropathy were excluded from the study because they are known to be fast prog-
ressors. The following variables were analysed: underlying cause of CKD, gender, age,
time of follow-up, initial GFR (calculated creatinine clearance according to the Coc-
kroft&Gault formula), final GFR, systolic and diastolic blood pressure, mean and pulse
blood pressure, haemoglobin, cholesterol and 24h protein excretion rate. Progression of
CKD was assessed by linear regression analysis of the mean monthly decrease of
calculated creatinine clearance (delta CCcr).

Results: There was no statistically significant difference between fast and slow
progressors regarding their systolic, diastolic, mean and pulse arterial blood pressure.
With regard to the other risk factors, it appeared that progressors are significantly youn-
ger (50.50 vs 59.20; p = 0.001, more anaemic Hb-116.68 g/l vs 123.27; p = 0.0036), more
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proteinuric (1.46 g/d vs 0.76; p = 0.003) and have higher diastolic blood pressure (92.25
mmHg vs 84.75 mmHg; p = 0.005) compared to non-progressors. There was no statisti-
cal difference between the groups in terms of gender (p = 0.451). Regarding renal diag-
nosis, there was a statistically significant difference in progression among the four diag-
nostic groups, p = 0.00208. Chronic glomerulonephritis (GN) was associated with signi-
ficantly faster progression (delta KKK = -0.5525 ml/min/mo) compared to interstitial
nephritis/nephrosclerosis (IN/NS) (delta KKK = -0.2542 ml/min/mo), p = 0.03918, and
compared to unknown renal disease (Unkn) (delta KKK = -0.1487 ml/min/mo), p = 0.0245.
Polycystic kidney disease (PKD) had faster progression (delta KKK = -0.5704
ml/min/mo) compared to IN/NS, p = 0.04340 and compared to Unkn, p = 0.0251.

Conclusion. Timely recognition of risk factors for CKD progression and their
treatment by correction of high blood pressure, reduction of proteinuria, correction of
anaemia and dyslipidaemia (to lower cardiovascular risk) may retard progression of
CKD to end-stage renal disease, thus delaying the need for renal replacement therapy.

Key words: chronic kidney disease, slow progression, risk factors, calculated creatinine
clearance.

Introduction

The occurrence of chronic kidney disease (CKD) and subsequent rate of
loss of renal function are highly variable among individuals with the same
underlying cause of renal injury or degree of functional impairment. Individual
variability of risk is typical of complex diseases and reflects the multifactorial
nature of the biologic mechanisms that are involved in the underlying disease
process [1]. The principal outcomes of CKD include progressive loss of kidney
function leading to end-stage renal disease (ESRD) and the development and
progression of cardiovascular disease (CVD) [2]. The observation that small
reductions in the decline in renal function early in the disease process can pro-
vide marked benefits later, in terms of delaying progression to renal replace-
ment therapy (RRT), suggests that substantial benefits can be gained from the
early identification and treatment of individuals at risk [3]. The initial step
involves the identification and modification of risk factors. The risk factors for
CKD can be divided into 2 categories—clinical and sociodemographic factors.
Clinical — modifiable factors for CKD include: diabetes, hypertension, smoking,
systemic inflammation, obesity, proteinuria, dislipidaemia and anaemia. Socio-
demographic — non-modifiable risk factors include: gender, age, ethnic minority
status and positive family history [4]. By screening and adequate treatment of
modifiable risk factors we are able to prevent or delay the progression of the
disease.

Glomerular filtration rate (GFR) is the best measure of overall kidney
function in health and in disease. A declining glomerular filtration rate (GFR)
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correlates with a decline in renal function. Although many formulae have been
developed to facilitate estimation of GFR, the most widely used have been those
proposed by Cockcroft& Gault and, more recently, the MDRD equations based
on 4-variables (Modification of Diet in Renal Disease) [5]. Physiological de-
cline of GFR is 1 ml/min/1.73 m? per year at the age of 40. Every decrease
above physiological is a result of kidney damage which progresses to ESRD [6].
The rate of GFR decline is highly variable among patients, ranging from slowly
progressive over decades, to rapidly progressive over months. The rate of de-
cline in GFR can be used to estimate the interval until the onset of kidney fai-
lure, and that is why continual follow-up of renal function through measurement
of GFR is important [7]. In some conditions such as: hypovolaemia, use of
contrasts, NSAID, nephrotoxic drugs and obstruction of the urinary tract, acute
decrease of GFR may occur. It is necessary to define the factors associated with
a "fast" or "slow" GFR decline and to provide aggressive treatment such as:
strong glycaemic control, control of blood pressure, correction of dyslipidae-
mia, anaemia and obesity, and smoking cessation.

CKD is a silent medical problem that requires laboratory analysis to
make an early diagnosis. Early aggressive management of diabetes mellitus,
hypertension, and dyslipidaemia are vital. Awareness and management of the
frequent complications also improve ESRD outcomes. Ongoing consultation
with the nephrology team, including a renal dietician, is important for delaying
disease progression and improving patient quality of life [8].

Aim of the study

The aim of the study was to assess the risk factors associated with rapid
progression of CKD and to see what factors are protective of slow progression.

Materials and Methods

The study is retrospective. The medical charts of 116 patients with
CKD who had been followed up for several years at the Outpatient Department
of the Nephrology Clinic in Skopje were analysed. Patient age ranged from 19
to 78 years. The patients were divided into two groups: fast progressors — group
I (n = 82; GFR decline > 0.1 ml/min/month) and slow progressors — group 11
(n = 34; GFR decline =/< 0.1 ml/min/month) with an average follow-up time of
55 months. Patients with diabetic nephropathy were excluded from the study
because they are known to be fast progressors. The following variables were
analysed: underlying cause of CKD, gender, age, time of follow-up, initial GFR
(calculated creatinine clearance according to the Cockroft&Gault formula), final
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GFR, systolic and diastolic blood pressure, mean and pulse blood pressure,
haemoglobin, cholesterol and 24h protein excretion rate. Progression of CKD
was assessed by linear regression analysis of the mean monthly decrease of
calculated creatinine clearance (delta CCcr).

The Mann Whitney-U test was used in non-parametric analysis to com-
pare the means between the two groups with an unequal number of statistical
units for numerical variables, and X? test for categorical variables (Fisher — test).
The Spearman rho rank test was used to determine the correlation between two
continuous variables. The influence of underlying renal disease on progression
of CKD was analysed by the analysis of variance (ANOVA test). Statistical
significance was set at a p value of less than 0.05. Data were analysed using the
Statistica software package Statistica for Windows 6.0.

Results

The distribution of age, follow-up period, mean value of calculated
creatinine clearance, initial GFR and final GFR, haemoglobin, systolic and dia-
stolic blood pressure, proteinuria and cholesterol in the two groups of patients
are shown in Table 1.

Table 1 — Tabemna 1

Comparison of means for the numerical variables between the two groups

of patients (fast progressors — Group |, and slow progressors — Group 1)
Komtiapayuja na cpedruiiie 8peOHOCIIL 00 HyMepuyKuilie sapujabau medy Oseiiie
Zpytiu Ha tayueniiiu (6p3u tipozpecopu — zpyiia 1 u 6asnu iipozpecopu — zpyiia 2)

‘ ” Group 1 H Group 2 H p ‘
|Age (years) | 5050+12.93 | 59.20=/-11.88 | 0.001035* |
Follow-up period 49.96+3750 | 6852=-31.00 | 0.012344*
(months)

A CCer (mlimin/month)|| -0.4626+0.45 | -0.0073+0.067 | 0.000000* |
};iﬁir?qlirfff;gmz) 40.30 £ 21.76 37.79+15.84 | 0543937
(Fr:]'l‘;‘nlqﬁlclc;mz) 23.61 + 16.15 37.20+ 18.22 0.000131*
[Haemoglobin (g/l) || 116.68+1626 | 123.27+12.36 | 0.036425* |
[SBP (mmHg) | 150.16+19.85 | 14500+2269 | 0.225840 |
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‘ ” Group 1 H Group 2 H p ‘
IDBP (mmHg) | 92.25+1194 | 84751509 | 0.005446* |
[Pulse pressure (nmHg)|| 575441496 | 60.25+1542 | 0.381866 |
IMAP (mmHg) | 11492+1266 | 11003+14.78 | 0.075089 |
Proteinuria (g/day) || 146+125 | 076+0.70 | 0.003379* |
Cholesterol (mmol/l) || 540+1058 | 547+115 | 0751111 |

There was no statistically significant difference between the fast and
slow progressors regarding their systolic, mean and pulse arterial pressure. With
regard to other risk factors, it appeared that age, level of anaemia, proteinuria
and diastolic blood pressure were significantly different between the two
groups. Slow progressors were older, less anaemic, had lower diastolic blood
pressure, had lower proteinuria, were followed for a longer period of time and
had higher final creatinine clearance (because of their slow progression).

age

60

581

561

>

52

501

481

46t
group 1 group 2

Figure 1 — Slow progressors are older than fast ones (Elderly patients progress
less than younger ones)

Cauka 1 — BasHu iipozpecopu ce iiocitiapu fiayueHiiu 60 0OHOC Ha Op3uitie (iloc-
itlapuitie layueHiuu Upozpeoupaaill H0OABHO 80 OOHOC HA MAAOUTTe HAYUEHINL)
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Group 1

hemoglobin

Group 2

hemoglobi

Figure 2 — Slow progressors are less anaemic than fast ones

Cauxka 2 — BasHuilie ipozpecopu ce IOMANKY AHEMUHU 80 OOHOC
Ha bp3uitie pozpecopu

group 1

Diastolic pressure

group 2

O Diastolic pressure

Figure 3 — Slow progressors have lower diastolic blood pressure
than fast progressors

Cauka 3 — basnuilie iipozpecopu umaaill HOHUIOK OUJACTiONEH KPBEH UPUIILCOK
80 0OHOC Ha bp3uilie ipozpecopu
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proteinuria

group 1 group 2

Figure 4 — Slow progressors have lower proteinuria than fast progressors

Cauka 4 — BasHuilie fipozpecopu umaaill iomana iupoiieuHypuja 60 00OHOC
Ha 6p3uilie iipozpecopu

The distribution of gender and underlying renal disease in both groups
are shown in Tables 2 and 3.

Table 2 — TaGena 2

Distribution of gender in both groups
Hucttipubyuuja Ha tion 8o obeitie Zpyiiu

Female Male Fisher exact test
Group 1 39 42 0.451
Group 2 18 17 '

Table 3 —TabGena 3

Distribution of underlying renal disease in the two groups of patients
Hucitipubyyuja Ha ocHosHoltio 6Y6pexcto 3aboaysarbe 80 O8ellie
2pyuu Ha UayueHuiu

Cause of CKD Groups | Group 11
Nephroarteriosclerosis (NAS) 25.9 % 25.7%
Polycystic kidney disease (PKD) 6.2% 5.7%
Chronic Interstitial Nephritis (CIN) 39.5% 45.5%
Glomerulonephritis (GN) 29.6% 5.6%
Presence of diab(_ates as a comorbidity and 87% 1439
unknown renal disease
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The results showed that gender was not statistically different between
the two groups of patients (p = 0.451) as well as the underlying renal disease.
Chronic glomerulonephritis, though, (GN) was more common in the group of
faster progressors.

Table 4 — Tabena 4

Correlation between risk factors and mean monthly decrease of calculated creatinine
clearance
Kopeaauuja medy pusux gpaxiiopuitie u cpeOHUOT MeceveH Hao
HA KAAKYAUPAHUOUL KPeAUUUHUH KAUDEHC

Patients Spearman p-level
Age & A CCcer 116 0.404550 0.000007*
Initial CCr & A CCer 116 -0.050543 0.590016
Final CCr& A CCer 116 0.476406 0.000000*
Xaemoglobin & A CCcer 116 0.276705 0.002640*
SBP & A CCer 116 -0.177764 0.056252
DBP & A CCecr 116 -0.366337 0.000052*
Pulse pressure & A CCer 116 0.056771 0.544971
MAP & A CCer 116 -0.225749 0.014826*
Proteinuria & A CCer 115 -0.365219 0.000060*
Cholesterol & A CCcr 116 0.062942 0.502071

Table 5 —TaGena 5

Mean monthly decrease of calculated creatinine clearance in different renal diseases
Cpeoden meceue iad HA KAAKYAUPAH KPEeATUUHUH KAUPEHC KA] PA3AUYHU
O6ybpexcnu 3aboaysarba

Type of renal disease A CCcr Means ACCer N §AtdC]§:\I;
GN -0.552500 18 0.663292
PKD -0.570400 15 0.572943
CIN/NAS -0.254242 66 0.320474
Undetermined -0.148706 17 0.181569

All Grps -0.325940 116 0.437103
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Table 6 — Tabena 6

Statistically significant differences in mean monthly decrease of calculated creatinine
clearance among different renal diseases (ANOVA)
Cluaiiuciiuku CUZHUGUKAHTIHA PA3AUKA 80 CPEOHUOT MeceHeH a0
HA KAAKYAUPAH KPeailiuHUH KAUPEHC MeZy pasauvHuile
6ybpexcru 3aboaysarba (ANOVA)

{1} {2} {3} {4}
GN {1} 0.999399 0.039184 0.024512
PKD {2} 0.999399 0.043408 0.025118
CIN/NAS {3} 0.039184 0.043408 0.786031
Undeterm {4} 0.024512 0.025118 0.786031
Discussion

The results of the study show the association of certain risk factors with
CKD progression. Both groups of patients are homogeneous by gender and
initial calculated creatinine clearance. The results show that the decrease of re-
nal function is strongly asossiated with high blood pressure, particularly the dia-
stolic one, as well as the level of anaemia and proteinuria. The patients in group
2 were followed for a longer period of time than patients in group 1, because of
the slower decrease in GFR, and hence, their final CCcr at the end of the study
was higher. Data presented here show that older age is a protective factor for
the progression of renal disease. Similar results were shown by Jungers et al. in
their study, where the proportion of patients who started dialysis was lower in
the group aged > 75 years than in younger patients (28% vs 48%, p < 0.02). [9]

Haroun et al. presented that higher systolic and higher diastolic BP
were associated with a relative hazard for CKD of 1.02 (95% CI 1.01-1.03) and
1.04 (95% CI 1.03-1.06), respectively, after adjustment for age, gender, smo-
king, and diabetes treatment (p < 0.001) [10]. Another prospective study of over
100,000 men and women in Japan showed that diastolic BP was the strongest
predictor of the later development of end-stage renal disease, though the results
were not stratified by gender [11]. In another study, Fliser et al. confirmed a
lower GFR in patients with heart failure, but not with higher mean arterial blood
pressure (MAP) [12]. In our study we confirmed that systolic blood pressure is
not significantly associated with CKD progression, whereas MAP and diastolic
blood pressure are (p = 0.015 and p = 0.00005).

A few studies show that pulse pressure is a significant prognostic
factor for mortality and the appearance of CVD in patients with CKD, or pati-
ents on dialysis or after renal transplantation, but its influence on progression is
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not yet proved. In our study, it appeared that it is not associated with progress-
sion of CKD (p = 0.381) [13].

The NHANES 111 study confirmed a connection between low haemo-
globin and renal damage [14]. A Canadian cohort study of patients with CKD
showed that at any level of renal impairment, the risk for progression to ESRD
is increased by the presence and level of anaemia [15]. Our results are consi-
stent with the results of other studies in respect of anaemia and its association
with GFR decline (p = 0.036).

Hypercholesterolaemia was found to be an important independent pre-
dictor of the rate of loss of renal function. In their study Krolewski et al. sho-
wed that the prevalence of patients with rapid loss of renal function was racing
with increasing level of serum cholesterol [16]. Unlike this, in our study we
found that serum cholesterol was not associated with the decline of renal fun-
ction, and both groups had a similar level of hypercholesteronemia.

Regarding renal diagnosis, patients with diabetic nephropathy (not dia-
betes as a comorbidity) were excluded from our study because they are known
to have fast progression. Jungers et al. analysed retrospectively the influence of
primary renal disease on the rate of progression of CKD. The slope of decline
in delta CCcr was 2.5 times higher, as a mean, in patients with chronic glome-
rular disease than in patients with chronic interstitial nephritis, and 1.5 times
higher than those with polycystic kidney disease or nephroarteriosclerosis. By
multivariate analysis the type of nephropathy was the most significant factor
affecting delta CCcr. [17]. In another study, Wight et al. retrospectively analy-
sed the rate of CKD progression in 102 patients and found that patients with
chronic glomerulonephritis and PKD had faster rates of progression compared
with the other groups. When proteinuria and haemoglobin were taken into con-
sideration, the rate of progression of GN was comparable to the other diseases
[18]. Our results showed that patients with GN were more present in the group
of fast progressors, while CIN was more present in the group of slow prog-
ressors. The GN and PKD patients in our study progressed more than twice as
much as the patients with CIN and NAS.

Proteinuria had a strong positive relationship with the decline of GFR in
the entire study population in the study of Jungers [17], as well as in many other
studies, which was similar to our results, too. Proteinuria was significantly hig-
her in the fast progressors compared to the slow progressors (p = 0.0033) and it
also significantly correlated with the decline of CCcr (p = 0.00006).

Conclusion

To date, several risk factors have been shown to affect the progression
of renal damage to ESRD. That is why timely recognition of these risk factors
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and their treatment by correction of high blood pressure, reduction of pro-
teinuria, correction of anaemia and dyslipidaemia (to lower cardiovascular risk)
may retard the progression of CKD to end-stage renal disease, thus delaying the
need for renal replacement therapy.
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Peszume

BABHA ITPOT'PECUJA HA XPOHUYIHA BYBPEXKHA BOJIECT
1 CO IITO E ACOLIMPAHA?

E¢rumoscka H.,' CrojueBa-Tanesa O.,' [lonenakosuk M."?

'Kaunuxa 3a negpponozuja, Kaunuuxu yenitiap, Cxoiije, P. Maxedonuja
¢4 b )
’Makedoncka akademuja Ha HaAyKuUilie U yMelliHOCIIUie,
Crkoiije, P. MakeooHuja

Boseo: Bo pusuk ¢akropute 3a XpoHU4YHa OyOGpeskHa GoiyecT ce BOpO-
jyBaaT mujabeToT, XUIEPTEeH3HjaTa, MYLIEHETO, CHCTeMcKaTa nH(pIamanuja, 06es-
HOCTa, IPOTENHYpHUjaTa, AUCIUINAIEMHUjaTa U aHEMHjaTa, KaKO U MOJIOT, BO3PACTa,
€THUYKaTa IPUNaJHOCT U MO3UTUBHATA (haMUIIjapHa aHaMHe3a 3a 0yOpeXHO 3a-
oonyBamwe. [IpeKy CKpUHMHT U afieKBaTE€H TPeTMaH Ha MOIU(UIMPAUYKUTE PU3UK
(hakTOpU MOXKE 1A ce MpeBEeHNpa WU OfJIOXKHK NporpecrjaTa Ha OonecrTa.

Llea: llenTa Ha cTyamjaTa € 1a yTBPAN KOU PU3UK (PaKTOPH Ce aCONUPAHN
co 6p3a mporpecuja, a Kou (pakTopu ce MPOTEKTUBHY Kaj 6aBHA Iporpecuja.

Meitioou: CtymujaTa e o peTpoCleKTHBEH KapakTep. bea ananmsnpann
116 nmauuentu co Xbb kou Oea ciefeHN HEKOJIKY TOIMHU NpeKy aMOyjaHTaTa
npu Knunukara 3a Hedposoruja Bo Ckomje. Bo3pacHara rpaHuna Ha NanueH-
tute 6erre off 19 no 78 roguua. [TanmenTuTre Gea mopeseHn BO 2 Tpynu: Op3u Mpo-
rpecopu — rpymna 1 (N = 82; namanysame Ha I'®P > 0,1 Mi/MuH/MecedHo) U 6GaBHI
nporpecopu — rpyna 2 (N = 34; namanyBamwe Ha ['OP =/< 0,1 Ma/MuH/MeceuHO) co
IIPOCEYHO BpeMe Ha cllefierse off 55 Mecenu. Bo crynnjaTta nmemHo Gea MCKITydIeHN
MaNMeHTH co JoKakaHa AujabeTnyHa HedponaTnja, IMajKi BO TIPEBU/ ieKa OBHE
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NMalUeHTy uMaaT nmodp3a Mporpecrja BO OJHOC Ha MalMeHTU CO JPYro OCHOBHO
OyOpeskHO 3a0onyBame. AHaIU3UpaHu O6ea CIeJHUTEe NapaMeTpu: OCHOBHO OyO-
pekHo 3a00iyBame, MOJ, BO3pacT, Mecely Ha ciefiewke, noyeTeH n kpaeHn KKK
(KanKynmupaH KpeaTUHHUH KIMpeHc ofpenyBaH cropen Cockroft-Gault-oBaTa dop-
MyJa), CHCTOJICH, TUjacTOJICH U CpelicH KPBEH MPUTUCOK, YJICECH IPUTUCOK, XEMO-
ro6uH, XojecTepod U npotennypuja. Ilporpecujara Ha XBb 6eme nporeneTa
CO JIMHEAapHa perpecruoHa aHajlu3a Ha CPeJHUOT MECEYEH MaJ] Ha KaJKyJIUpaHUOT
kpeatunuH knupeHc (genra KKK).

Pesyaitiattiu: Pesynrature mokaxkaa jlekKa HE MOCTOM CTaTHCTHYKA 3HA-
YUTENHA pa3linKka Mely IPOTPecOpUTe M HENPOTPECOPUTE BO OFHOC HA CHCTOJ-
HHOT ¥ CPEAHUOT KPBEH NPUTHCOK, IMYJICHUOT IPUTHCOK U XoiecTeposioT. Bo ogHOC
Ha JIpyruTe pU3NK (PaKTOpHW ce MOKaxKa JIeKa MPOrpecopuTe ce CUTHU(PUKAHTHO
momutanu (50,50 vs. 59,20; p = 0,001), moanemuunu (Hb 116,68 g/l vs. 123,27; p =
0,0036), co moBucoka mpoteunypuja (1,46 g/men vs. 0,76; p = 0,003) u mOBUCOK
[ujacTojieH KpBeH mputucok (92,25 mmHg vs. 84,75; p = 0,005) Bo ogHOC Ha He-
nporpecopute. Of craTUCTUIKaTa 00pabOTKa ce riefa feka He MOCTOU CUTHU-
(pukaTHaA cTaTHCTUYKA pa3jiuKa BO OfHOC Ha mosoT (p = 0,451) Mefy oBue [Be TPyNu.
Bo omHOC Ha OCHOBHOTO 6YGpeskHO 3ab0nyBame (TIIOMEPYIOHE(PHT, TTONHLIVIC-
THyHA OyOpeskHa OOJIECT, MHTEPCTUIMOHE(MPUT, HehpOAPTEPHOIOCKIepo3a 1 He-
nudepennmpana OyopexkHa 60JIecT), MOCTOW CHTHU(UKAHTHA pa3jiuKa BO IPOrpe-
cujata, p = 0,00208. Xponnunnor raomepynoHedput (XI'H) curaudukaHTHO 1MO-
6p30 nporpequpa (penta KKK = -0,5525 ma/Mus/Mec) BO OHOC HA MHTEPCTUIMO-
Heput/aedpoaprepuosockiepoda (MH/HAC) (menta KKK = -0,2542 mut/mun/-
Mec), p = 0,03918, u Bo ogHOC Ha Hemu(epeHIUPAHO OCHOBHO OYOpeskHO 3a60Iy-
Bame (Hellug) (menra KKK = -0,1487 mu/mun/mec), p = 0,0245. TTonnucTrnynaTa
6yopexna 6onect (ITBB) no6p3o nporpeaupa (meara KKK = -0,5704 mur/mun/mec)
Bo opHoc Ha MUH/HAC, p = 0,04340 u Bo opnoc Ha Hedud, p = 0,0251.

3axayuox: HaBpeMeHO OTKpWBame Ha PHU3UK (PpaKTOpUTE W HWBHA KO-
peKIHja MpeKy KOHTpoJa Ha KPBEH NPUTUCOK, peAyKIdja Ha MpOTenHypHja, KO-
peKIyja Ha aHeMHWja W AUCIMOHUAEeMHja (la TO HaMaji KapAHOBaCKYJIapHHOT
pHU3UK) BOfaT 10 3abaByBarbe Ha MpOrpecrjaTa Ha XPOHNYHATa OyOpeskHa 6oJIecT
10 TEpMUHAJICH CTAIUyM, a CO TOa U OJJIOKyBarhe Ha MOoTpebaTa Off peHaHa 3a-
MECTHTEIIHA Teparnuja.

Knyunn 300poBm: xpoHnuyHa OyOpexkHa OojecT, OaBHa INpoOrpecuja, pHU3UK
(hakTOpH, KANKyIMpaH KPEATUHUH KIIUPEHC.

Corresponding Author:

Dr. Eftimovska NataSa

ul. Metodija Mitevski br. 9/6-6
1000 Skopje, R. Makedonija
Mobile: 00 389 070 485-347

E-mail: neflikovska@yahoo.com

TIpunosn, Opx. 6uon. ment. Hayku, XXIX/1 (2008), 153-165


mailto:neflikovska@yahoo.com

	1.  McClellan M. W. and Flanders W. D. (2003): Risk Factors for Progressive Chronic Kidney Disease. J Am Soc Nephrol; 14: S65–S70. 

