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Abstract: Patient survival is a key index of the overall adequacy of treatment
in most chronic diseases. Analyses of survival of patients undergoing haemodialysis is
very important, as it may offer clues and ideas for prolonging survival of patients with
end-stage renal disease (ESRD). The aims of this study were to describe the characte-
ristics of the patients on maintenance haemodialysis therapy over a period of 20 years,
to determine the survival rate of these patients according to ages at the onset of haemo-
dialysis, the primary renal diseases, and the cause of death, and to determine the sur-
vival rate at five, ten, fifteen and twenty years of haemodialysis treatment at our centre.

The charts of 518 unselected patients, 282 male and 236 female, treated with
maintenance haemodialysis therapy in a period of 20 years (1985-2005) were reviewed.
At the time of evaluation, 164 patients were currently being treated, and 354 patients overall
had been diseased. Statistical analysis was performed to evaluate the relationship between
survival and patient characteristics such as age, gender, primary renal disease, and age at
dialysis onset. Actual survival rates were determined by the Kaplan-Meier method.

The survival rate of our patients treated with maintenance haemodialysis was
60% at 5 years, 37% at 10 years, 25% at 15 years and 9% at 20 years. Female patient
survival was superior to male. Patients aged under 40 at the start of dialysis had a better
survival probability compared to older patients. Patients with diabetes mellitus and
nephroangiosclerosis, had a lower survival rate compared to patients with glomerulo-
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nephritis and with adult dominant polycystic kidney disease. Cardiac death was the
most common cause of death in patients involved in the study. About 52% of the
patients died from cardiovascular disease.

Death is the most severe consequence of inadequate dialysis and can be used as
an index of the adequacy of the dialysis therapy. Treatment factors that may improve
outcomes include an early start of dialysis therapy, a high dose of dialysis (Kt/V over
1.2), correction of anemia, adequate protein and caloric intake, control of calcium and
phosphate metabolism, and the use of biocompatible dialyzers.
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Introduction

Patients with end-stage renal disease (ESRD) on maintenance haemo-
dialysis (HD) therapy have an exceptionally high mortality rate compared to
that of the general population. As with many chronic medical conditions, the
life expectancy of patients undergoing therapy for ESRD is markedly reduced.
Without renal replacement therapy, however, these patients would live only a
few weeks before becoming uremic and dying [1]. Several factors for such a
high mortality rate have been identified, including advanced age, cardiovascular
disease and infection. Among them, cardiovascular disease remains the leading
cause of death. The cause of cardiovascular disease in haemodialysis patients is
multifactorial. Traditional risk factors like hypertension, diabetes and disorders
of lipid and calcium metabolism are particularly common among haemodialysis
patients, but other non-traditional factors such as chronic inflammation and
malnutrition may be more important for the excess of cardiovascular disease in
this patient group [2].

Patient survival is a key index to the overall adequacy of treatment in
most chronic diseases. Analyses of survival of patients undergoing haemodia-
lysis is very important, as it may offer clues and ideas for prolonging the sur-
vival of ESRD patients. A good source for survival studies is the data released
at regular time intervals through national or international renal data registries,
such as the European Dialysis and Transplant Registry [3].

The aims of this study were to describe the characteristics of the pati-
ents on maintenance haemodialysis therapy over a period of 20 years, to dete-
rmine the survival rate of these patients according to age at the onset of haemo-
dialysis, the primary renal diseases and the cause of death, as well as to deter-
mine the survival rate at five years of haemodialysis treatment at our centre.

Patients and Methods
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The charts of 518 unselected patients, 282 male and 236 female treated
with maintenance haemodialysis therapy over a period of 20 years (1985-2005),
were reviewed. At the time of evaluation, 164 patients were currently being
treated, and 354 patients had been diseased. The mean (+ SD) age of the pati-
ents at the initiation of HD was 51.9 = 13.9 years. The demographic data on the
patients involved in the study are presented in Table 1.

Table 1 — Tabena 1

Demographic data of the patients involved in the study
Ipuuunu 3a cmpitiitia kaj dayuenitiuitie 00 citiyoujaitia

Number %
Gender
Female 236 45,6
Male 282 54,4
Renal disease
GN 79 15,3
IPN 128 24,7
ADPKD 30 5,8
NAS 77 14,9
DM 96 18,5
unknown 108 20,8
Age at the onset of HD (years)
<20 14 2,7
21-30 33 6,4
31-40 60 11,6
41-50 134 25,9
51-60 129 24,9
61-70 118 22,8
> 71 30 5,8

GN: glomerulonephritis

IPN: interstitial pyelonephritis

ADPKD: adult dominant polycystic kidney disease
NAS: nephroarteriolosclerosis

DM: diabetes mellitus

All patients received the same treatment. Standard acetate or bicarbo-
nate haemodialysis treatment was offered. The dialysis duration was 12 hours
per week. Cellulose membranes of 1.0—1.3 m? were used. Most of the machines
were Gambro AK 10 and Gambro AK 100 models (Gambro, Lund, Sweden).
The water for the haemodialysis treatment was processed by reverse osmosis.
The blood flow rate was 250-280 ml/min, and the dialysate flow rate was 500
ml/min. There was no reuse of dialysers. The Cimino-Brescia arterial-venous
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fistula was typically used for permanent vascular access. Only a few patients,
less than 3%, had subclavian catheters or arterio-venous grafts. There were no
selection criteria for admittance to the haemodialysis treatment. The recommen-
ded diet was low salt intake with mean protein intake of approximately 1 g/kg
body weight per day. Calcium carbonate was the principal phosphate binding
agent used. Anaemia was corrected by blood transfusions until 1997, and there-
after erythropoietin was widely given.

Statistical analysis was performed to evaluate the relationship between
survival and patient characteristics such as age, gender, primary renal disease
and age at starting dialysis. Actual survival rates were determined by the Kap-
lan-Meier method. The z-test was used for estimation of mutual differences.
The results obtained are presented graphically. We have used ERA/EDTA
recommended abbreviations for diagnosis and codes for the causes of death.

Results

The overall cumulative probability of patient survival was 0.89 (12
months), 0.60 (60 months), 0.37 (120 months), 0.25 (180 months), and 0.09
(240 months), respectively. The cumulative survival probabilities of the patients
are shown in Fig. 1. Female patient survival was superior to male. The survival
probabilities of patients according to gender are presented in Fig. 2. Age at the

Cummulative survival curve of the dialysis patients
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Figure 1 — Cumulative probability of patient survival

Cauka 1 — 36upna kpuea Ha upexusysare

start of dialysis had, as expected, a significant effect on patient survival.
Patients aged under 40 at the start of dialysis had a better survival probability
compared to the older patients. The worst survival probability was observed in
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patients aged over 71 at the initiation of haemodialysis treatment. The
cumulative survival probabilities according to the age of the patients at the onset
of haemodialysis therapy are presented in Fig. 3. Patients with diabetes mellitus,
systemic diseases, nephroarteriolosclerosis and interstitial pyelonephritis had a
lower survival rate compared to patients with glomerulonephritis and adult

Survival curves of the patients according to gender
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Figure 2 — Probability of patient survival according to gender

Cauxa 2 — Bepojaitinociti Ha Gipexcusysarbe Kaj iayueHiiuilie
80 0OOHOC HA HOAOTU

Survival curves of the patients according to age
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Figure 3 — Probability of patient survival according to age at start
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Survival curves of the patients according to primary

of hemodialysis therapy
Cauka 3 — Bepojaiinocii Ha fipexcugysarbe Kaj tavyueritiuiiie 80 00OHOC
HA 803pAcilia Upu 3alOYHYB8AHE HA AEKYBAHEIO CO XeMOOUjaAU3A

dominant polycystic kidney disease. Diabetic patients had a worse prognosis
compared to non-diabetic patients. Fig. 4 shows the probability of survival for
patients with primary renal disease. Cardiac death was the most common cause
of death in patients involved in the study. About 52% of the patients died from
cardiovascular disease. The causes of death in patients are presented in Table 2.
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Figure 4 — Probability of patient survival according to primary renal disease
Cauka 4 — Bepojattinociti Ha Gipexcusysarbe 60 0OHOC HA OCHOBHOTIO
PpeHaaro 3a60aysarbe
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Table 2 — Tabela 2

The causes of death in patients involved in the study
Pri~ini za smrtta kaj pacientite od studijata

Cause of death Number %

Cardiac 184 52
Vascular (CVI) 76 21,5
Infection 53 15
Liver disease 16 4.5
Malignancy 14 4
Cachexia 4 1,1
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Dementia 4 1,1

Accident 1 0,3

Suicide 2 0,6
Discussion

The survival rate of our patients treated with maintenance haemodia-
lysis was 60 % at 5 years, 37 % at 10 years, 25% at 15 years, and 9% at 20 years.
The latest annual report from the ERA—EDTA Registry (2005) showed a patient
survival rate of 55.2% at 5 years [3]. Charra et al. presented an excellent 20-
year survival experience, calculated with 445 haemodialysis patients. Their ex-
perience was 87% at 5 years, 75 % at 10 years, 55% at 15 years, and 43% at 20
years [4]. Their arguments for the better survival data than usually reported were
the achievement of adequate blood pressure control, adequate protein and energy
intake, and a dose of dialysis that was high enough to provide a Kt/V of 1.6.

Some studies have indicated that female patients have a better survival
rate than males [5, 6, 7]. This was in agreement with our results, when we
compared the survival probabilities of the patients according to gender. Age at
the start of dialysis is a significant risk factor for the survival of dialysis pa-
tients. The survival rates inversely correlated with the age at the start of dialysis
therapy in our study, as well as in the study of Charra et al. [4].

One of the major prognostic indicators of early mortality in patients
starting dialysis in the study of Gmar-Bouraoui S et al. was primary renal
disease [8]. They found that diabetes mellitus and amyloidosis were associated
with the highest rate of early mortality, 29.7% and 33.3% respectively, and
glomerulonephritis and polycystic kidney disease were associated with a low
risk of mortality. The same finding was noted in our study and many other
series [8, 9, 10, 11]. In the study of Iseki K et al., diabetic patients on dialysis
had a significantly worse prognosis when compared to non-diabetic patients
(HR: 1.88; 95% CI: 1.55 to 2.28). The probability of survival at 5 years was
0.731 for non diabetic patients and only 0.418 for diabetic patients [12].

Beside the basic factors such as gender, age, and cause of ESRD, co-
morbid conditions substantially modify the basal mortality risk. Most patients
when starting on dialysis had had renal disease for a variable number of years
and presented with anemia, hypertension, salt and water retention, some degree
of bone disease and deficiency of vitamin D. One of the most common causes
of ESRD was diabetes mellitus, with systemic complications usually quite
pronounced by the time ESRD was reached. More co-morbid conditions are
expected among patients with diabetic nephropathy than among those with
ESRD due to all other causes.

Cardiac disease is the single most important cause of death among
haemodialysis patients. The National Institute of Diabetes and Digestive and
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Kidney Diseases, in their annual report of 1997, reported a mortality of 44%
due to cardiac disease, slightly lower compared to the 52% in our study [13].
Cardiovascular causes accounted for 50% of the reported causes of mortality in
dialysis patients and included pericarditis, severe cardiac failure, and myocar-
dial infarction in the study of Gmar-Bouraoui S et al. [8]. The most powerful
independent predictors of overall morbidity and mortality from cardiac disease
in the study of Herzog CA et al. were "older age" and "diabetic nephropathy".
Their data suggested that dialysis patients who had acute myocardial infarction
had high rates of death from cardiac cause and poor long term survival [14].

Survival rates of dialysis patients depend on the dose of dialysis
delivered. The HEMO Study was the largest randomized clinical trial designed
to determine whether increasing the dose of dialysis would alter survival among
HD patients [15]. The conclusion was that patients who were on HD three times
per week had no major benefit from a higher dialysis dose than that recom-
mended by the current US guidelines. However, the study conducted by The
Japanese Society of Dialysis Therapy reported an improvement in morbidity
and mortality at a dialysis dose well above a Kt/V of 1.8, the recommended
dose in the current guidelines [16]. Ajiro et al suggested single pool Kt/V of at
least 1.28 to improve survival in patients who were on HD for more than 10
years. In the study they evaluated the effect of the dialysis dose in a selected
group of patients on long-term HD [2].

The nutritional status of the dialysis patients is also a strong predictor of
mortality: undernourished patients had an elevated mortality risk. Greater
attention to nutritional therapy might be of benefit to the survival of dialysis
patients, since hypoalbuminemia and malnutrition are independent predictors of
mortality [17, 18]. In a cross-sectional study of 12000 HD patients, Lowrie et
al. performed regression analysis to evaluate the association of various labo-
ratory tests with the probability of death. They concluded that a low serum albu-
min level (< 40 g/l) was strongly associated with the probability of death [19].
Good evidence suggested that restricting dietary protein to less than 1 g/kg body
weight was potentially harmful to dialysis patients and that attention to protein
and caloric intake was important for generally undernourished patients [20].

Anaemia also plays an important role in the survival of dialysis patients.
Several reports from the literature stated that there was an optimal haemoglobin
level of 120 g/l to be suggested for dialysis and predialysis patients [21, 22].
However, lower haemoglobin levels were associated with increased mortality
[23]. Our previous experience clearly documented the relation between anaemia
and left ventricular hypertrophy [24]. We also found that treatment with recom-
binant human erythropoietin had a beneficial effect on red cell survival in
patients with end-stage renal disease [25].

Calcium, phosphate, parathyroid hormone and vitamin D have been
shown to be important determinants of survival associated with kidney disease
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[26]. Hypercalcaemia and hyperphosphataemia were robust predictors of higher
death risk. Serum alkaline phosphatase had an incremental association with
mortality [27, 28].

Conclusions

The survival rate of our patients treated by maintenance haemodialysis
was 60% at 5 years. More efforts to improve survival are needed, since the
relative risk of death is still very high for patients on dialysis. Death is the most
severe consequence of inadequate dialysis and can be used as an index of the
adequacy of dialysis therapy. Treatment factors that may improve outcomes
include the early start of dialysis therapy, a high dose of dialysis (Kt/V over
1.2), adequate protein and caloric intake, correction of anaemia, correction of
calcium and phosphorus metabolism, and the use of biocompatible dialyzers.
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Pe3zume

MNPEXNBYBAIBE HA TAIMEHTUTE HA XPOHUYHA
XEMOIUJAIIN3A BO TEKOT HA 20-rOJUIIEH INTEPNO

Muxoxe A.,' Hukomnos B.,! Ilekosa IL.,! Crojues H.,! Amuros B.,! Cexum I'.,!
b b b b b b
Acanu A.,! Tenes C.,! 'po3nanosckn P.,! Macun I'.,! Knuakman X.,"”
9 b b b 9
HonenakoBuk M.

'Kaunuka sa nepponozuja, Meouyurcrku gpaxyaiteiu, Croiije, P. Maxeooruja
’Makeooncka axademuja Ha HayKuilie u ymeitinocitiuitie, Cxoiije, P. Maxedonuja

IIpexxuByBameTO Ha MALMEHTHTE IPETCTAaByBa OCHOBEH INOKAa3aTel 3a
aJleKBaTHOCTA Ha TPETMAHOT, PEUHCH, Kaj CUTE XpOHUIHM OoJjiecTH. AHaiau3ara
3a MPEXKMUBYBAHLETO Ha OoJtHHATE JIEKYBaHU CO XpOHHUYIHA XeMOHI/IjaJII/I3a € MHOry
BaxkHa. Taa MOKe fla yKaxke Ha pellcHHja | fia Aaje UAeH 3a IPOfOIIKyBame Ha
IPEeKUBYBAETO Kaj OONHUTE cO TepMuHaiiHa OyOpexkHa cnadoct. IlenTta Ha oBaa
cryauja Gelre fja ce MpUKaskaT KapaKTEePUCTUKUTE Ha OOJHUTE JIEKYBAaHHU CO XPO-
HUYHA XeMOJHjann3a BO TeKOT Ha 20-TOJUIIIHUOT MEPHOJ, KaKO U Jla ce Ofipenu
HUBHOTO IIPE>KUBYBAaHk-€ BO OTHOC HAa BO3pacTa, MOJOT U MPUMapHOTO OyOpeskHO
3ab0iyBame, a ICTO Taka U fla Ce OfPEAU NEeTrOUIIHOTO, eCETTONMNIITHOTO, NeT-
HA€CETrOAUIIHOTO U NBACCETTOAUIIHOTO NPEKUBYBAakh€ BO HAIMOT LEHTAp.

Amnamm3upann 6ea ucropunte Ha 518 Gonnu, 282 Maxu u 236 KeHH,
JIEKYBaHH CO XPOHHMYHA XEMOAWjajau3a BO TeKOT Ha 20-TOgUIIHHOT HEPHON
(1985+2005). Bo MmoMeHTOT Ha 0OpaboTKaTa Ha MMOJaTOLNTE, aKTUBHO Ce JIeKyBaa
164 6onuy, a 354 nanuenTn 6ea noynHaT. I[logaTouuTte 6ea craTUCTUYKKM 0Opa-
00TeHH, co Liel fja ce YTBPAM KopeJanyjaTa nomerly nmpexuByBambeTO U BO3pacTa,
HOJIOT U NpUMapHOTO OyOpexxHO 3abonyBame. KpuBuTe Ha mpekuByBame Oea
npecMeTyBaHu copef MeTofaTa Ha Kaplan u Meier.

IIpexxuByBamEeTO Ha MANMEHTHUTE JIGKYBAaHU CO XPOHMYHA XEMOAMjaIn3a
n3HecyBaie: 60% 3a net rogunu, 37% 3a 10 rogunu, 25% 3a 15 rogunu u 9% 3a
20 ropunu. IIpexxuByBameTO Ha XKeHUTe Oelle MORoJAro o Maxure. IIpexusy-
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BalkETO KOpeJmpalie WHBEp3HO co Bo3pacra. [lamuenture co pujabdet, HEPpO-
CKJIepO3a W CHCTEMCKO 3a00JyBame IPEesKNBYBaa MOKPATKO Off THE CO XPOHWUYCH
rJIOMEPYJIOHEe(PUT U afIyITHA MOJULMUCTHIHA OyOpeskHa 60JIeCT KaKo MPUMapHO
6yOpeskHO 3a0onyBame. KapanjanHaTa nmpuunHa 3a cMpT, co 52% Oerrie Haj3acTa-
TeHa BO OIHOC Ha CUTE JPYTU MPUYMHU 32 CMPT Kaj OOITHUTE.

CMpTTa KaKo Hajcepuo3Ha MOCIEefNIa Ha HeaeKBaTHOTO JIEKyBambe Ou
MoXena fja MOCIyXHU KaKO UHAEKC Ha afeKBaTHOCTA Ha [ujalnu3HaTa Tepamnuja.
daxkTopuTe KOU MOXKAT Jja o MOf00paT NPEeKUBYBAKETO CE: PAHO 3alI0YHYBAE
CO JIjaJM3HO JIeKyBame, moroyueMa jjo3a Ha aujanmsara (KT/B > 1.2), kopeknuja
Ha aHeMHUjaTa, aJleKBaTeH MPOTEHHCKU U KAJOPUCKU BHEC, KOHTPOIa Ha MeTabo-
JIU3MOT Ha KaiuuyMm u ¢ocdop, ynorpeda Ha GHOKOMIATUOMIHU MEMOPaHU.

Knyuynu 360poBm: TepMmuHanHa OyOpeskHa cnaboCT, XeMOAWjanu3a, MPEeXKHUBY-
BamE.
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