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A b s t r a c t: 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 I (n = 82; GFR 
decline > 0.1 ml/min/month) and slow progressors – group II (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 m2 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 II 
(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 X2 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 – Tabela 1 
 

Comparison of means for the numerical variables between the two groups  
of patients (fast progressors – Group I, and slow progressors – Group II) 

Komparacija na srednite vrednosti od numeri~kite varijabli me|u dvete 
grupi na pacienti (brzi progresori ‡ grupa 1 i bavni progresori ‡ grupa 2) 
 

 Group 1 Group 2 p 

Age (years) 50.50 ± 12.93 59.20 =/- 11.88 0.001035* 

Follow-up period 
(months) 49.96 ± 37.50 68.52 =/- 31.00 0.012344* 

Δ CCcr (ml/min/month) -0.4626 ± 0.45 -0.0073 ± 0.067 0.000000* 

Initial CCcr 
(ml/min/1.73m2)  40.30 ± 21.76 37.79 ± 15.84 0.543937 

Final CCcr 
(ml/min/1.73m2)  23.61 ± 16.15 37.20 ± 18.22 0.000131* 

Haemoglobin (g/l) 116.68 ± 16.26 123.27 ± 12.36 0.036425* 

SBP (mmHg) 150.16 ± 19.85 145.00 ± 22.69 0.225840 
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 Group 1 Group 2 p 
DBP (mmHg) 92.25 ± 11.94 84.75 ± 15.09 0.005446* 

Pulse pressure (mmHg) 57.54 ± 14.96 60.25 ± 15.42 0.381866 

MAP (mmHg) 114.92 ± 12.66 110.03 ± 14.78 0.075089 

Proteinuria (g/day) 1.46 ± 1.25 0.76 ± 0.70 0.003379* 

Cholesterol (mmol/l) 5.40 ± 1.058 5.47 ± 1.15 0.751111 
 
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). 
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Figure 1 – Slow progressors are older than fast ones (Elderly patients progress  
less than younger ones) 

Slika 1 ‡ Bavni progresori se postari pacienti vo odnos  na brzite (pos-
tarite pacienti progrediraat pobavno vo odnos na mladite pacienti) 
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Figure 2 – Slow progressors are less anaemic than fast ones 

Slika 2 – Bavnite progresori se pomalku anemi~ni vo odnos  
na brzite progresori 
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Figure 3 – Slow progressors have lower diastolic blood pressure  

than fast progressors 
Slika 3 ‡ Bavnite progresori imaat ponizok dijastolen krven pritisok 

vo odnos na brzite progresori 
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Figure 4 – Slow progressors have lower proteinuria than fast progressors 
Slika 4 ‡ Bavnite progresori imaat pomala proteinurija vo odnos  

na brzite progresori 
 
The distribution of gender and underlying renal disease in both groups 

are shown in Tables 2 and 3. 
 

Table 2 – Tabela 2 
 

Distribution of gender in both groups 
Distribucija na pol vo obete grupi 

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

0.451 

 
Table 3 – Tabela 3 
 

Distribution of underlying renal disease in the two groups of patients 
Distribucija na osnovnoto bubre`no zaboluvawe vo dvete  

grupi na pacienti 

Cause of CKD Groups I Group II 
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 diabetes as a comorbidity and 
unknown renal disease 

8.7% 14.3% 
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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 – Tabela 4 
 

Correlation between risk factors and mean monthly decrease of calculated creatinine 
clearance 

Korelacija me|u rizik faktorite i sredniot mese~en pad  
na kalkuliraniot kreatinin klirens 

 Patients Spearman p-level 

Аge & Δ CCcr 116 0.404550 0.000007* 

Initial CCr & Δ CCcr 116 -0.050543 0.590016 

Final CCr& Δ CCcr 116 0.476406 0.000000* 

Хaemoglobin & Δ CCcr 116 0.276705 0.002640* 

SBP & Δ CCcr 116 -0.177764 0.056252 

DBP & Δ CCcr 116 -0.366337 0.000052* 

Pulse pressure & Δ CCcr 116 0.056771 0.544971 

MAP & Δ CCcr 116 -0.225749 0.014826* 

Proteinuria & Δ CCcr 115 -0.365219 0.000060* 

Cholesterol & Δ CCcr 116 0.062942 0.502071 
 
Table 5 – Tabela 5 
 

Mean monthly decrease of calculated creatinine clearance in different renal diseases 
Sreden mese~en pad na kalkuliran kreatinin klirens kaj razli~ni 

bubre`ni zaboluvawa 
 

Type of renal disease Δ CCcr Means Δ CCcr N Δ CCcr  
Std.Dev. 

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 – Tabela 6 
 

Statistically significant differences in mean monthly decrease of calculated creatinine 
clearance among different renal diseases (ANOVA) 

Statisti~ki signifikantna razlika vo sredniot mese~en pad  
na kalkuliran kreatinin klirens me|u razli~nite  

bubre`ni zaboluvawa (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 III 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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R e z i m e  
 

BAVNA PROGRESIJA NA HRONI^NA BUBRE@NA BOLEST  
I SO [TO E ASOCIRANA? 

 
Eftimovska N.,1 Stoj~eva-Taneva O.,1 Polenakovi} M.1,2 

 

1Klinika za nefrologija, Klini~ki centar, Skopje, R. Makedonija 
2Makedonska akademija na naukite i umetnostite,  

Skopje, R. Makedonija 
 
 
Voved: Vo rizik faktorite za hroni~na bubre`na bolest se vbro-

juvaat dijabetot, hipertenzijata, pu{eweto, sistemskata inflamacija, obez-
nosta, proteinurijata, dislipidemijata i anemijata, kako i polot, vozrasta, 
etni~kata pripadnost i pozitivnata familijarna anamneza za bubre`no za-
boluvawe. Preku skrining i adekvaten tretman na modificira~kite rizik 
faktori mo`e da se prevenira ili odlo`i progresijata na bolesta.  

Cel: Celta na studijata e da utvrdi koi rizik faktori se asocirani 
so brza progresija, a koi faktori se protektivni kaj bavna progresija. 

Metodi: Studijata e od retrospektiven karakter. Bea analizirani 
116 pacienti so HBB koi bea sledeni nekolku godini preku ambulantata 
pri Klinikata za nefrologija vo Skopje. Vozrasnata granica na pacien-
tite be{e od 19 do 78 godina. Pacientite bea podeleni vo 2 grupi: brzi pro-
gresori ‡ grupa 1 (N = 82; namaluvawe na GFR > 0,1 ml/min/mese~no) i bavni 
progresori ‡ grupa 2 (N = 34; namaluvawe na GFR =/< 0,1 ml/min/mese~no) so 
prose~no vreme na sledewe od 55 meseci. Vo studijata celno bea isklu~eni 
pacienti so doka`ana dijabeti~na nefropatija, imaj}i vo predvid deka ovie 
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pacienti imaat pobrza progresija vo odnos na pacienti so drugo osnovno 
bubre`no zaboluvawe. Analizirani bea slednite parametri: osnovno bub-
re`no zaboluvawe, pol, vozrast, meseci na sledewe, po~eten i kraen KKK 
(kalkuliran kreatinin klirens odreduvan spored Cockroft-Gault-ovata for-
mula), sistolen, dijastolen i sreden krven pritisok, pulsen pritisok, hemo-
globin, holesterol i proteinurija. Progresijata na HBB be{e proceneta 
so linearna regresiona analiza na sredniot mese~en pad na kalkuliraniot 
kreatinin klirens (delta KKK).  

Rezultati: Rezultatite poka`aa deka ne postoi statisti~ka zna-
~itelna razlika me|u progresorite i neprogresorite vo odnos na sistol-
niot i sredniot krven pritisok, pulsniot pritisok i holesterolot. Vo odnos 
na drugite rizik faktori se poka`a deka progresorite se signifikantno 
pomladi (50,50 vs. 59,20; p = 0,001), poanemi~ni (Hb 116,68 g/l vs. 123,27; p = 
0,0036), so povisoka proteinurija (1,46 g/den vs. 0,76; p = 0,003) i povisok 
dijastolen krven pritisok (92,25 mmHg vs. 84,75; p = 0,005) vo odnos na ne-
progresorite. Od statisti~kata obrabotka se gleda deka ne postoi signi-
fikatna statisti~ka razlika vo odnos na polot (p = 0,451) me|u ovie dve grupi. 
Vo odnos na osnovnoto bubre`no zaboluvawe (glomerulonefrit, policis-
ti~na bubre`na bolest, intersticionefrit, nefroarterioloskleroza i ne-
diferencirana bubre`na bolest), postoi signifikantna razlika vo progre-
sijata, r = 0,00208. Hroni~niot glomerulonefrit (HGN) signifikantno po-
brzo progredira (delta KKK = -0,5525 ml/min/mes) vo odnos na intersticio-
nefrit/nefroarterioloskleroza (IN/NAS) (delta KKK = -0,2542 ml/min/-
mes), r = 0,03918, i vo odnos na nediferencirano osnovno bubre`no zabolu-
vawe (NeDif) (delta KKK = -0,1487 ml/min/mes), r = 0,0245. Policisti~nata 
bubre`na bolest (PBB) pobrzo progredira (delta KKK = -0,5704 ml/min/mes) 
vo odnos na IN/NAS, r = 0,04340 i vo odnos na NeDif, r = 0,0251.  

Zaklu~ok: Navremeno otkrivawe na rizik faktorite i nivna ko-
rekcija preku kontrola na krven pritisok, redukcija na proteinurija, ko-
rekcija na anemija i dislipidemija (da go namali kardiovaskularniot 
rizik) vodat do zabavuvawe na progresijata na hroni~nata bubre`na bolest 
do terminalen stadium, a so toa i odlo`uvawe na potrebata od renalna za-
mestitelna terapija.  

 
Klu~ni zborovi: hroni~na bubre`na bolest, bavna progresija, rizik 
faktori, kalkuliran kreatinin klirens.  
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