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A b s t r a c t: Late nephrology referral of patients with chronic kidney disease 

(CKD) has been suggested as increasing mortality after the initiation of dialysis. The 
aim of this study was to assess the impact of nephrology referral on the initiation of 
haemodyalisis (HD) and mortality during HD treatment in end-stage renal disease 
(ESRD) patients who have died in our institution over a five-year period.  

We studied data from all 117 patients on HD treatment in our institution who 
died (after 90 days of HD treatment) in the period between 01.01. 2002 and 31.12. 
2006. Early (ER) and late referral (LR) were defined by the time of follow-up by a nephro-
logist greater than or less than 6 months, respectively, before the initiation of haemodialysis.  

Out of a total of 117 patients, 37.6% (44 patients) started HD in the ER group 
and 62.4% (73 patients) in the LR group. At the start of HD, LR patients were older, 
had a higher proportion of temporary catheters and had a significantly lower levels of 
haemoglobin and diuresis. Creatinine clearance was less in the LR (7.67 ± 3.86 
ml/min/1.73 m2) vs. the ER group (8.70 ± 3.62 ml/min/1.73 m2), but not significantly 
different. Cardiovascular disease (CVD), defined by a history of myocardial infarction, 
cerebral vascular disease, peripheral arteriopathy, and/or heart failure, was also signi-
ficantly more common among LR patients compared to ER (56%; 27%, p = 0.002). 
During the haemodyalisis treatment, the LR group had significantly lower levels of 
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haemoglobin and haematocrit. CVD accounted for about 64% of deaths observed in the 
LR group. According to echocardiography data, there were no significant differences in 
the left ventricular mass index (LVMI) between the LR and ER groups at the time of 
dialysis initiation, but during haemodialysis treatment the LR group had significantly 
greater LVMI than the ER group (232,96 ± 92,48 g/m2 vs.184,09 ± 51,74 g/m2; p = 
0,031). The time until death in months during dialysis treatment was significantly dif-
ferent between the LR and ER group, (69.51 ± 64.03 vs.113.27 ± 89.03, p = 0.0025). 

LR patients experienced a greater degree of anaemia and a high prevalence of 
CVD at the time of dialysis initiation. Our data suggest that the anaemia, CV damage 
and progression of left ventricular hypertrophy (LVH) in the LR patients during hae-
modialysis treatment are associated with poor survival on haemodialysis. 

 
Key words: early/late nephrology referral; haemodialysis; mortality; left ventricular 
mass index. 

 
 

Introduction 
 
Morbidity and mortality remain high among patients on dialysis 

compared to subjects of a similar age in the general population, despite 
advances in technology and improved understanding of treatment strategies. 
The population starting on dialysis is increasingly older and has more associated 
cardiovascular risk factors, which condition a greater likelihood of negative 
outcomes in terms of morbidity and mortality [1]. Strikingly, cardiovascular 
mortality remains elevated in dialysis patients and is about 10 to 20 times higher 
than among those in the general population, and accounts for more than 50% of 
deaths in the first year of dialysis [2]. Factors involved in this high rate of 
mortality on dialysis are multiple, including the quality of dialysis, nutritional 
status, comorbidity, age, ethnicity, prevalence of diabetes and, perhaps not 
sufficiently taken into account, duration and quality of predialysis care [3].  

Publications to date have described the status of patients at the time of 
dialysis initiation relative to the time of referral. Problems with these analyses 
include the retrospective nature of the studies, the lack of reasons given for early vs. 
late referral, and non-uniform definitions of "early" vs. "late" referral [4].  

The detrimental effects of late nephrological referral have been high-
lighted during the past decades in all countries. They include lack of adequate 
intervention to slow the progression of renal failure, lack of prevention of 
uraemic complications and of timely creation of vascular access, higher mor-
bidity, increased duration of hospitalization, altered quality of life, untoward 
emotional and socio-economic consequences for the patients, and undue extra 
costs for the community [4, 5]. Late referral patients do not benefit from such 
progress, especially from the renoprotective and cardioprotective strategies that 
constitute the basis of optimal therapy of patients with CKD today [6].  
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Delayed nephrology referral seems to remain an important public health 
problem, even in those European countries where all patients have access to the 
healthcare system [7]. Although there is no limitation to acceptance of patients 
on dialysis in our country, there is little evidence about the proportion of pati-
ents with predialysis nephrological care and its impact on their mortality later, 
when treated by dialysis. Recent data have shown that the number of late refer-
rals with ESRD in our country is extremely high [8] and that the early mortality 
rate during the first month after initiating haemodyalisis is associated with late 
referral [9]. 

A large number of patients started dialysis after admission to our hos-
pital over the past years and were followed thereafter at the haemodyalisis 
centre within the hospital, which made it possible to assess the impact of nep-
hrology referral upon mortality. 

 
  

Patients and methods 
 
To assess the influence of the timing of nephrology referral on the ini-

tiation of haemodialysis therapy and on mortality in haemodialysis patients, we 
studied all the haemodyalisis patients who died after 90 days of haemodialysis 
treatment in our Department of Nephrology in the period between 01.01.2002 
and 31.12.2006. 

The primary end-point was to assess the impact of nephrology referral 
on the initiation of haemodialysis therapy. Clinical and laboratory data at the 
start of dialysis were extracted from patients’ hospital charts. For every patient 
we recorded: gender, age at first dialysis, ethnicity, cause of ESRD, timing of 
nephrology referral, initial vascular access and prior cardiovascular events. The 
patients were classified into 2 groups according to the timing of nephrology 
referral and were categorized as late referral (LR – less than 6 months follow-up 
by a nephrologist until initiation of dialysis) or early referral (ER-more than 6 
months follow-up by a nephrologist until initiation of dialysis). Renal function 
at the time of initiation of dialysis was estimated according to the Cockcroft-
Gault formula. Laboratory variables measured at the beginning of HD were: 
levels of haemoglobin, haematocrit, red blood cells (RBC), white blood cells 
(WBC), urea, creatinine, residual diuresis, cholesterol, triglyceride, HDL (high-
density lipoprotein cholesterol), LDL (low-density lipoprotein cholesterol), 
potassium, calcium, phosphorus and albumin. Cardiovascular disease (CVD) at 
the time of initiation of dialysis was defined by a positive history of myocardial 
infarction, cerebral vascular disease (cerebral infarction and haemorrhage), the 
presence of congestive heart failure or peripheral vascular disease. Patients 
devoid of any of these events were classified as CVD (not) and those with at 
least one of these four categories of events were classified as CVD (yes).  
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The secondary end-point was to assess the influence of nephrology 
referral on mortality in haemodialysis patients. Laboratory variables measured 
monthly were extracted from patients’ haemodialysis charts: levels of haemo-
globin, haematocrit, red blood cells, white blood cells, platelets, ferritin, urea, 
creatinine, cholesterol, triglyceride, HDL (high-density lipoprotein cholesterol), 
LDL (low-density lipoprotein cholesterol), potassium, calcium, phosphorus and 
albumin. C-reactive protein (CRP) was determined every 3 months, and parat-
hyroid hormone (PTH) was determined every 6 months. Single-pool spKt/V 
was calculated monthly, using a second-generation formula Daugirdas 2 and the 
PCR (protein catabolic rate) was calculated using the formula with interdialytic 
rise in blood urea. Mean values of the parameters until death were calculated 
and included in the analysis.  

 Echocardiography was performed at the initiation of haemodialysis 
therapy and during haemodialysis treatment. For the patients who had repeated 
echocardiography assessments during the haemodyalisis treatment, mean values 
of echocardiography measurements were used. Left ventricular (LV) mass was 
calculated by the Devereux and Reichek method [10], LV mass index (LVMI) 
was calculated by dividing this value by the body surface area (BSA). 
 

Statistical Analysis 

Statistical analysis was performed using the statistical software Statis-
tica for Windows 6.0. Results are expressed as mean ± SD with a p value of less 
than 0.05 taken to indicate statistical significance. Groups (late and early refer-
rals) were compared using Student’s t test and χ2 test. Correlations were per-
formed using Spearman rank order analysis. 

 
 

Results 
 
One hundred and seventeen patients (65 males and 52 females) on HD 

treatment died in our Department of Nephrology in the period between 
01.01.2002 and 31.12.2006. Their mean age at the start of haemodyalisis was 
54.35 ± 14.63 years (range 17–81 years). The duration of haemodyalisis treat-
ment in months until death was 85.96 ± 76.72, ranging from 3 to 302 months. 
Overall, 44 patients (37.6%) were referred at least 6 months prior to their first 
dialysis, whereas 73 patients (62.4%) were referred later, less than 6 months prior to 
their first dialysis. Among the 44 early referral patients, 24 patients (54.5%) had 
predialysis nephrological care of 6–12 months, 6 patients (13.6%) 13–24 mon-
ths, 8 patients (18.2%) 25–36 months and 6 patients (13.6%) > 36 months.  



 Effect of nephrology referral on the initiation… 115 

Prilozi, Odd. biol. med. nauki, XXVIII/2 (2007), 111‡125 

The distribution of primary renal disease differed between the groups. 
Nephroarteriosclerosis (19; 26%) and undetermined renal disease (15; 20.5%) 
were more frequent in the LR group, whereas pyelonephritis (9; 20.5%), 
miscellaneous (9; 20.5%) and chronic glomerulonephritis (8; 18.2%) were 
more frequent in the ER group. The proportion of diabetes mellitus was 
similar in the two groups (17; 23.3% and 10; 22.7%). Permanent vascular 
access had rarely been created in LR patients. Only 4 of the LR patients 
(5.5%) had a functional radial arterial-venous fistula at the first HD 
treatment vs. 28 of the ER patients (64%).  

The overall proportion of CVD (yes) patients was also significantly 
higher among LR patients (41 patients; 56%), than in ER patients (12 patients; 
27%, Chi-square p = 0.002).  
 

Comparison between early and late referrals at start of dialysis: 
 
Table 1 shows the clinical and laboratory characteristics of patients at 

the onset of haemodialysis. Age at the first HD differed between the two 
groups, LR patients (56.97 ± 14.88) were significantly older than ER patients 
(50.00 ± 13.43), p = 0.0122. There were no significant differences for SBP and 
DBP between LR and ER group. Creatinine clearance was less in the LR (7.67 
± 3.86 ml/min/1.73 m2) vs. ER group (8.70 ± 3.62 ml/min/1.73 m2), but not 
significantly different. Blood haemoglobin level and diuresis were significantly 
lower in patients referred < 6 months than in those followed for a longer time. 
There were no significant differences in the remaining laboratory parameters.  

Correlation analysis showed that the months of nephrological follow-up 
correlated significantly with haemoglobin (R = 0.207, p = 0.04), creatinine cle-
arance (R = 0.241, p = 0.01) and inversely with age (R = -0.248, p = 0.007) and 
creatinine (R = -0.248, p = 0.01).  

 

Table 1 – Tabela 1 
 

Comparasion between early and late referrals at haemodialysis onset 
Sporedba me|u rano i docna upateni pacienti pri inicijacija 

 na hemodijalizata 

 
Late referrals 

N = 73 
Early referrals 

N = 44 
p 

Age at HD onset (years) 56,97 ± 14,88 50,00 ± 13,42 0,0122  

SBP (mmHg) 172,38 ± 31,55 161,32 ± 28,84 ns 

DBP (mmHg) 97,68 ± 17,18 93,80 ± 16,59 ns 
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 Late referrals 
N = 73 

Early referrals 
N = 44 

p 

Haemoglobin (g/L)  77,51 ± 14,30 85,42 ± 18,48 0,0219  

Haematocrit  0,23 ± 0,04  0,26 ± 0,06 0,0107  

RBC (x1012/L) 2,67 ± 0,48 2,91 ± 0,76 ns 

WBC (x109/L) 8.61 ± 3.75 7.19 ± 2.65 ns 

Creatinine (µmol/L) 974,80 ± 407,86 849,62 ± 248,25 ns 

Diuresis (ml) 831,30 ± 415,11 1273,52 ± 598,92 0,0002  

Ccr (ml/min/1.73m2) 7,66 ± 3,86 8,70 ± 3,62 ns 

Triglyceride (mmol/L) 1,58 ± 0,80 1,44 ± 0,54 ns 

Cholesterol (mmol/L) 4,71 ± 1,12 5,29 ± 1,54 ns 

HDL (mmol/L) 0,94 ± 0,40 1,01 ± 0,38 ns 

LDL (mmol/L) 3,00 ± 0,83 3,38 ± 1,22 ns 

Potassium (mmol/L) 5,49 ± 1,03 5,50 ± 0,92 ns 

Calcium (mmol/L) 2,01 ± 0,30 2,02 ± 0,32 ns 

Phosphorus (mmol/L) 2,02 ± 0,68 2,00 ± 0,62 ns 

Albumin (g/L) 35,20 ± 6,91 37,91 ± 4,36 ns 

SBP – systolic blood pressure;  
DBP – diastolic blood pressure;  
Ccr – creatinine clearance 
 
 

Comparison between early and late referrals during dialysis  
treatment until death 

Table 2 shows the mean of laboratory parameters during the haemodya-
lisis treatment until death of patients and comparison between the two groups. 
The LR group had significantly lower levels of haemoglobin and haematocrit. 
There were also significant differences in serum levels of platelets and calcium 
between the two groups. There were no significant differences in the remaining 
laboratory parameters. 

Correlation analysis showed that the months of nephrological follow-up 
correlated significantly with haemoglobin (R = 0.211, p = 0.02) and inversely 
with LV mass (R = -0.332, p = 0.026).  

The time until death in months during dialysis treatment was signifi-
cantly different between the LR and ER groups (69.51 ± 64.03 vs. 113.27 ± 
89.03, p = 0.0025) (Figure 1). CVD accounted for about 64 % (47 patients) of 
deaths observed in the LR group and 50% (22 patients) in the ER group.  
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Table 2 – Tabela 2 
 

Comparison between early and late referrals during haemodialysis treatment  
(follow-up until death) 

Sporedba me|u rano i docna upateni pacienti vo tekot 
 na hemodijaliznoto lekuvawe (do smrtniot ishod) 

 Late referrals 
N = 73 

Early referrals 
N = 44 p 

BMI  23,94 ± 4,28 23,52 ± 5,07 ns 
SBP (mmHg) 142,14 ± 26,19 133,07 ± 23,25 ns 
DBP (mmHg) 80,46 ± 14,75 74,24 ± 15,45 ns 
Haemoglobin (g/L) 94,26 ± 15,23 101,18 ± 13,25 0,01580 
Haematocrit  0,28 ± 0,04 0,31 ± 0,04 0,00324 
RBC (x1012/L) 3,10 ± 0,50 3,33 ± 0,45 0,01576 
Ferritin (µgl/l) 636,25 ± 464,09 575,91 ± 422,16 ns 
WBC (x109/L) 7,02 ± 2,70 7,36 ± 5,57 ns 
Platelets (x109/L) 194,97 ± 59,64 166,99 ± 57,00 0,01558 
spKt/V 1,15 ± 0,23 1,21 ± 0,24 ns 
PCR (g/kg/24h) 0,97 ± 0,14 1,02 ± 0,18 ns 
Creatinine (µmol/L) 809,95 ± 205,34 820,81 ± 175,55 ns 
Potassium (mmol/L) 5,83 ± 0,60 5,88 ± 0,59 ns 
Calcium (mmol/L) 2,24 ± 0,13 2,29 ± 0,16 0,04246 

Phosphorus (mmol/L) 1,44 ± 0,33 1,50 ± 0,44 ns 

Albumin (g/L) 36,27 ± 3,73 37,39 ± 3,14 ns 

Triglyceride (mmol/L) 1,89 ± 0,92 1,90 ± 0,94 ns 
Cholesterol (mmol/L) 4,36 ± 1,06 4,47 ± 1,17 ns 
HDL(mmol/L) 0,94 ± 0,27 0,99 ± 0,29 ns 
LDL(mmol/L) 2,52 ± 0,81 2,63 ± 1,08 ns 

CRP (mg/l) 38,01 ± 40,69 29,84 ± 26,69 ns 

iPTH  187,01 ± 283,53 201,12 ± 251,17 ns 

 
Comparison between early and late referrals according  
to echocardiographic parameters: 
 
Table 3 shows the echocardiographic parameters before the initiation of 

dialysis and during haemodyalisis treatment. There were no significant differen-
ces in the LVMI between the LR and ER groups at the time of dialysis ini-
tiation, but during the haemodialysis treatment the LR had significantly greater 
LVMI than the ER. The ejection fraction was greater in the ER, but the 
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difference was significant only in the echocardiographic measurements before 
initiation of dialysis.  

  
Table 3 – Tabela 3 

 
Echocardiographic parameters at baseline and during follow-up 
Ehokardiografski parametri ‡ pred zapo~nuvaweto  

i vo tekot na hemodijaliznoto lekuvawe 
 

 Late referrals 
(n = 73) 

Early referrals 
(n = 44) 

p 

Baseline    
LVmass 358,66 ± 133,62 324,04 ± 83,80 ns 
LVMI (g/m2 ) 199,69 ± 65,63 179,35 ± 47,74 ns 
EF (%) 62,70 ± 12,31 69,68 ± 9,24 0,016411 
Follow-up    
LVmass 2 407,57 ± 147,25 315,91 ± 94,96 0,015837 
LVMI 2 (g/m2 ) 232,96 ± 92,48 184,09 ± 51,74 0,031512 
EF 2 ( % ) 57,68 ± 13,24 59,19 ± 12,45  ns 

LVmass = left ventricular mass  
LVMI = left ventricular mass index  
EF = ejection fraction  

 
 

Discussion 
 
There are a number of studies that have evaluated the hypothesis that 

early referral to a nephrologist has an impact on the prolongation of time to 
haemodialysis initiation and better survival as compared to late referral. The 
problem of the persistence of late referral for CKD appears universal, as shown 
by studies from the United States [11, 12, 13], Australia [14], Japan [15] and 
Europe. [5, 16, 17, 18, 19, 20, 21]. Despite the different definitions of late refer-
ral used in these studies (ranging from 1 to 6 months), it is clear that about a 
third of the patients starting chronic dialysis therapy are in a high risk group 
caused by late referral, both in Europe and the USA. Stack et al. reported that in 
the USA more than 52.2% of patients have their first encounter with a nephro-
logist within 1 year before dialysis therapy initiation [11]. The findings of the 
Japanese study showed that 47% of patients had their first contact with a 
nephrologist within 6 months before dialysis therapy [15]. In the French study, 
Jungers et al. reported that late referral (< 6 months before dialysis) did not 
change significantly over the four three-year periods (1989–1991, 1992–1994, 
1995–1997 and 1998–2000) and remains around 30% [5]. In many of the pre-
vious studies, late referral has been defined as a patient being seen by a nep-
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hrologist less than one month [22], four months [18], or six months [21] before 
initiation of dialysis. "Timely referral", however, remains a poorly-defined 
term, because there are inconsistencies in the definitions used for early versus 
late nephrology referral. Our study used a cut-off point of 6 months before the 
beginning of dialysis, as have most recent studies. The data from our study 
show that the rate of late referrals for dialysis is extremely high, 62.4 % when 
compared to data from other studies. In our country, in a previous study, the 
prevalence of late referrals was incredibly high, 79.5% compared to early ones, 
20.5%(8). The causes for this late referral are several, among which we hig-
hlight the lower socio-economic status and the lack of appropriate com-
munication between primary care physicians and nephrologists.  

The unfavourable consequences of late referral are many and have been 
well documented by numerous investigators: more severely abnormal labora-
tory markers and poorer clinical status at the time of dialysis initiation [23, 24, 
25], lack of permanent vascular access and need for a central catheter [23, 26, 
16, 18], considerably longer hospitalization [5, 18, 20], higher short-term and 
higher long-term mortality [5, 11, 12, 13, 16, 19]. In our study, patients from the 
LR group were generally older and more frequently required a temporary cat-
heter as a first vascular access. These data are in agreement with those reported 
by other investigators [18, 20, 21, 23]. While the optimal level of glomerular 
filtration rate for starting dialysis remains controversial, several studies have 
examined the association between nephrology referral and the benefits of  better 

 
 

 
 
 
 
 
 
 
 
 
 
 

  
Figure 1 – Time until death in months during dialysis treatment (follow-up until death) 

Slika 1 ‡ Vremetraewe na hemodijaliznoto lekuvawe vo meseci 
(do smrtniot ishod) 
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small. We found that residual creatinine clearance was not significantly dif-
ferent between the groups and ranged from 8.70 ml/min in the ER group to 7.67 
ml/min in the LR group, but the residual diuresis was significantly different. 
Although creatinine clearance at the time of dialysis initiation was shown to be 
similar in the two groups, it was not possible to exclude the benefits of the ini-
tiation of dialysis at an earlier stage of the natural history of the renal disease, 
especially with greater residual diuresis which decreased the risk of pressure 
and volume overload, the main determinants of LVH in ESRD patients.  

When comparing the course of laboratory parameters, the LR group had 
significantly lower levels of haemoglobin and haematocrit, both at the time of 
dialysis initiation and during the dialysis treatment until death. Several studies 
have shown that the late referral patients present a greater degree of anaemia 
than early referral patients, as a result of the use of rHuEPO in the ER patients 
before initiation of dialysis [13, 17, 20]. In our study, neither the LR nor the ER 
patients were treated with rHuEPO in the predialysis period, but during the 
dialysis treatment correction of anaemia with rHuEPO has been achieved in all 
of them continually in the last ten years. With respect to anaemia, two intere-
sting points were apparent among ER and LR patients. In the first, we suppose 
that the better control of anaemia in the ER group in the predialysis period 
could be the result of the regular nephrology care, optimal iron supplementa-
tion, and initiation of dialysis before the development of gastrointestinal com-
plications. In the second, during the dialysis treatment, when correction of 
anaemia with rHuEPO was achieved in all patients, poor control of anaemia in 
the LR group was multifactorial and the effect of regular predialysis nephrology 
care could be a subject for debate. Anaemia is an independent risk factor for the 
development of cardiovascular disease in dialysis patients and in CKD patients 
not yet on dialysis [27, 28, 29]. We also found that the overall proportion of 
CVD (yes) patients was significantly higher among LR patients compared to ER 
patients at the time of dialysis initiation. Evidence has been provided that the 
CV comorbidity at the beginning of dialysis affects the survival of patients on 
dialysis [5, 30]. Our baseline and follow-up echocardiographic measurements 
show that the LR group had greater LVMI than the ER group, but this was 
significant only during dialysis treatment. LVH was present before reaching 
ESRD and its progression over time was reported in the majority of the studies 
[31, 32]. Progression of LVH in CKD patients is multifactorial, the principal 
etiological factors being the high LV afterload and anemia [33]. In this respect, 
our results suggest that in LR patients anaemia is a risk factor for the high 
prevalence of CVD at the start of haemodyalisis and the progression of LVMI 
during haemodyalisis treatment.  

Several studies that compared the long-term survival [11, 12, 13, 16, 
19, 21] of patients on dialysis with respect to the pattern of predialysis 
nephrological care used variable definitions of late referral (ranging from 1 
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month to 4 or 6]. In all of these studies, except that by Roubicek et al. [18], a 
detrimental consequence of late referral on patients’ mortality was found. 
Knowing that CV comorbidity at the beginning of dialysis affects the survival 
of patients on dialysis, no evidence has been provided that the duration of 
regular predialysis nephrological care could influence the development of CV 
disease or the length of survival after the start of dialysis. Interestingly, Jungers 
et al. analysed data from two studies, one with 1057 patients [21] and a second 
with 1391 patients [5], and observed that the prevalence of major CV disease 
was more than double in patients who were referred less than 6 months, and 
nearly twice as high even in those followed 6–35 months compared to patients 
followed at least 3 years before beginning dialysis. They also observed that 5-
year mortality on dialysis was significantly higher in patients with late referral 
than in those followed at least 3 years before dialysis.  

The design of our study is somewhat different from the studies referred 
to above, because we analysed the survival time in a group of 117 incident 
dialysis patients who died with regard to their predialysis nephrological care. 
The results show that the time until death in months during dialysis treatment 
was significantly different between the groups and ranged from 69 months in 
the LR groups to 113 months in the ER group.  

However, the study has limitations. Firstly, it is an observational and 
retrospective study, a limitation that is shared by most of the studies published 
on this issue. The data obtained from medical records on predialysis follow-up 
were incomplete for some patients. A randomised study of early vs. late referral 
impact upon dialysis morbidity and mortality would be the best possible choice, 
but ethically inadmissible [25]. Secondly, we studied patients who started 
dialysis treatment in different periods of time, beginning in1979 and up to 2006, 
during which nephrology referral and dialysis therapy evolved dramatically. 
And thirdly, baseline echocardiography was performed before the initiation of 
dialysis, but there was a variable interval between the next echocardiographic 
examinations in different patients, leading to possible minor changes in those 
with shorter intervals between the two examinations.  

We conclude that late referral to a nephrologist is a common and 
serious problem in our country and is associated with poor or sub-optimal 
predialysis care. Late referrals experience a greater degree of anaemia and have 
a higher prevalence of CVD at the time of dialysis initiation. Our data suggest 
that anaemia, CV damage and the progression of LVH in late referrals during 
haemodyalisis therapy is associated with poor survival. Attempts to reduce 
mortality in haemodyalisis patients should support the concept of early pre-
dialysis nephrological care of chronic renal failure patients. 
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NA INICIJACIJATA NA HEMODIJALIZATA I MORTALITETOT 

KAJ PACIENTITE SO TERMINALNA BUBRE@NA BOLEST 
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Docnoto upatuvawe na bolnite so hroni~na bubre`na slabost kaj 

nefrolog e asocirano so zgolemen mortalitet po zapo~nuvawe so hemodija-
lizno (HD) lekuvawe. Celta na ovaa studija be{e da se proceni vlijanieto 
na nefrolo{koto sledewe vrz inicijacijata na HD i vrz mortalitetot vo 
tekot na HD lekuvawe kaj pacienti so terminalna bubre`na bolest. 

Vo studijata bea opfateni site 117 pacienti na HD, lekuvani vo 
na{ata institucija, koi zavr{ija so smrten ishod (po 90 dena od zapo~-
nuvaweto so HD), vo tekot na 5-godi{niot period, od 01.I 2002 do 31.XII 2006 
godina. Rano upateni (RU) bolni se smetaa onie koi bile upateni kaj ne-
frolog pred pove}e od {est meseci od zapo~nuvaweto so HD, dodeka docna 
upateni (DU) se pacienti upateni kaj nefrolog pred pomalku od {est mese-
ci od zapo~nuvaweto so HD. 

Od site 117 po~inati pacienti, 37.6% (44 pacienti) zapo~nale HD 
lekuvawe kako RU, dodeka 62.4% (73 pacienti) kako DU. Pri zapo~nuvaweto 
so HD, DU pacienti bile na postara vozrast, imale povisok procent na 
privremen vaskularen pristap, i imale signifikantno poniski vrednosti 
na hemoglobin i diureza. Klirensot na kreatininot bil ponizok kaj DU 
(7.67 ± 3.86 ml/min/1.73 m2), nasproti na RU (8.70 ± 3.62 ml/min/1.73 m2), no 
signifikantno nezna~aen. Kardiovaskularni bolesti (KVB): miokarden 
infarkt, cerebralna vaskularna bolest, periferna arteriopatija i/ili 
srceva slabost bile signifikantno poza~esteni kaj DU nasproti RU (56%; 
27%, p = 0.002). Vo tekot na hemodijaliznoto lekuvawe, DU imaa signifi-
kantno ponizok hemoglobin i hematokrit. Kaj DU pacienti KVB vo 64% 
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bea pri~ina za smrt. Vo tekot na zapo~nuvaweto so HD nema{e signifi-
kantna razlika vo ehokardiografski dijagnosticirana levokomorna (LK) 
masa me|u dvete grupi, dodeka vo tekot na HD lekuvawe, DU imaa signifi-
kantno pogolema LK masa nasproti na RU pacienti (232,96 ± 92,48 g/m2 ns. 
184,09 ± 51,74 g/m2; p = 0,031). RU pacienti imaa signifikantno podolgo vre-
metraewe na HD lekuvawe od 113 meseci, dodeka kaj DU toa be{e samo 69 
meseci (p = 0.0025).  

Docna upateni pacienti pri inicijacija na HD poka`uvaat povisok 
stepen na anemija i poza~estena prevalenca na KVB. Na{ite podatoci 
sugeriraat deka anemijata, KVB i progresijata na levokomornata hipertro-
fija se asocirani so pokratko pre`ivuvawe kaj DU pacientite.  

 
Klu~ni zborovi: rano/docna upatuvawe kaj nefrolog, hemodijaliza, levoko-
morna masa. 
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