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Abstract. Background. Little is known about the status of renal replacement therapy (RRT) in the post-Soviet
period of Ukraine. We therefore investigated the epidemiology and treatment outcomes of RRT in Ukrainian patients and
put the results into an international perspective.

Methods. Data from the Ukrainian National Renal Registry for patients on RRT between I January 2010 and 31
December 2012 were selected. We calculated the incidence and prevalence of RRT per million population (pmp) and the
3-, 12- and 24-month patient survival using the Kaplan— Meier method and Cox regression.

Results. There were 5985 prevalent patients on RRT on 31 December 2012 (131,2 pmp). Mean age was 46,5 *
13,8 years, 56% were men and 74% received haemodialysis (HD), while peritoneal dialysis and kidney transplantation
both represented 13%. The most common cause of end-stage renal disease was glomerulonephritis (51%), while only 12%
had diabetes. In 2012, 1129 patients started dialysis (incidence 24,8 pmp), with §0% on HD. Mean age was 48 = 14
years, 58% were men and 20% had diabetes. Three, 12- and 24-month patient survival on dialysis was 95,1%, 86,0% and
76,4%, respectively. The transplant rate in 2012 was 2, 1 pmp.

Conclusions. The incidence and prevalence of RRT and the transplantation rate in Ukraine are among the lowest
in Europe, suggesting that the need for RRT is not being met. Strategies to reduce the RRT deficit include the development
and improvement of transplantation and home-based dialysis programs. Further evaluation of the quality of Ukrainian
RRT care is needed.

Pesiome. Hebazcamo sidomo npo cman Hupkoeoi 3amicnoi mepanii (H3T) y nocm-padsncovkux kpainax. Mu do-
caiounu enidemionoeiro ma epekmuenicmo aikysanus H3T 6 ykpaincokux nayienmie ma nopieHsaiu pe3yasmamu i3 mMijic-
HapOOHUMU OQHUMU.

Memodu. byau eidibpani dani i3 Ykpaincvkoeo Hauionanvrnoeo Hupxosoeo Peecmpy ons nauienmie na H3T mixnc
1 ciuna 2010 ma 31 epyons 2012. Mu pospaxysaniu poznoecrodxcenicmos ma yacmomy H3T na minviion Hacesenus (pmp)
ma mpoox-, 12- i 24-micsune suncueants nayienmie, sacmocysasuiu memod Kaplan— Meier ma peepeciiinuii ananiz Cox.

Pezyavmamu. Ha H3T na 31 epyous 2012 poky 6ya0 5985 nayienmie (131,2 pmp). Cepeduiii 6ik ckaadas 46,5 *
13,8 pokis, 3 Hux 56% uoaogikie i 74% ompumyeanu eemodianiz (I'/1), modi sk nepumoneanvuuii dianiz ma mpaucniau-
mauyito nupku ompumyearu no 13%. Hatimacmiwor npuuunor mepminanvHoi cmadii X6opobu HUpok 0ye enomepyno-
negppum (51%), minvku 12% nauicumie maau yykposuii diabem. Y 2012, 1129 nayicumie nouasu ompumyeamu dianiz
(posnoesctodocernicmo 24,8 pmp), i3 80% na I'J]. Cepeokniil ik ckaadae 48 £ 14 pokis, 3 hux 58% uonogixie ma 20% manru
uykposuii diabem. Tpvox-, 12- ma 24-micsune suxcusanns nayicumie na dianizi ckaadano eionosiono 95, 1%, 86,0% ma
76,4%. Yacmoma mpancnaanmauyii nupku 'y 2012 ckaadana 2, 1 pmp.

Bucnosku. Po3nogcrodxcenicms ma wacmoma H3T ma mpancnaanmauii ¢ Ykpaini 3naxodsmoscs ceped HaliHUMIC-
yux 6 €eponi, wo éxasye na me, ujo nompeoa y H3T e nadmo eucoxoro. Cmpameeii 013 3meHuienus degpivumy H3T
BKAHOUAIOMb PO3GUMOK MA NOAINUWEHHS NPo2PamM MPAHCHAGHMAYii ma domauHbo2o eemodianizy. Heobxionor e nodanb-
wa oyinka sxkocmi H3T 6 Ykpaini.

BACKGROUND AND SIGNIFICANCE. Bur-
den of ESRD is increasing worldwide. In the developed

countries population aging and increasing prevalence
MkaIa Kolesnyk of diabetes mellitus and hypertension are responsible
director@inephrology.kiev.ua for this dynamics [13]. However, the magnitude of

these and other predisposing factors substantially varies
across countries reflecting in an enormous variation in
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the incidence of ESRD [5, 22] for example, three times
lower in Europe than in USA [4]. There is a wide varia-
tion in RRT practices and patients’ outcomes, hence a
dialysis care quality, also among the world’s wealthiest
countries [2, 11].

Literature reports about the negative association
between the high health care expenditure and mortal-
ity on dialysis [20]. Therefore the countries with poorer
health care budgets need to identify the realistic key
targets to deliver good quality of dialysis care and ef-
ficiently prioritize their funds.

Since its independence in 1992 Ukraine remains
in a transitional state, which has consequences for the
availability and quality of RRT [6]. In 2002, the Ukrai-
nian National Renal Registry was established to obtain
countrywide information on patients with chronic kid-
ney disease (CKD) stages [—V, with the aim to inform
regional and national authorities on the state of their
nephrological care and where possible to influence their
decisions regarding its organization.

This study reports on the epidemiology and treat-
ment outcomes of RRT in Ukrainian patients and puts
the results into an international perspective using infor-
mation from European and global studies in the same
patient group. A goal to deliver a better quality of care
to the patients treated with dialysis is of a great impor-
tance. When aiming for the care improvement on a na-
tional level the awareness of existing shortcomings is
essential.

MATERIALS AND METHODS. Data col-
lection and follow-up. Each nephrological centre in
Ukraine is obliged by the Ministry of Health to register
every new patient with diagnosed CKD. For patients on
RRT, the registration form contains the date of start-
ing dialysis or transplantation, type of vascular access,
therapy complications and changes, type of donor kid-
ney and status of graft function as well as selected clini-
cal and medication data. By the end of each calendar
year the patient’s information is updated by his or her
nephrologist and the data are sent to the national reg-
istry in Kiev via the regional centre for nephrology and
dialysis. Currently, the registry contains data of 500 000
patients with CKD Stages [—V. The most extensive data
are available for the patients on RRT, as they are best
monitored.

Out of the National Renal Registry database we
therefore selected all patients treated with RRT, as re-
ported by renal centers from all 27 Ukrainian regions
between 1 January 2010 and 31 December 2012.

Data on Ukrainian demography were collected
from the official website of the Ukrainian State statisti-
cal committee (www.ukrstat.gov.ua). Data on life ex-
pectancy at 60 years (the number of years an individual
aged 60 years would be expected to live) was derived
from www.ec.europa.eu/eurostat. In addition, the fol-
lowing macroeconomic indicators were collected:

e Gross domestic product (GDP) per capita
purchasing power parity (ppp). This measure of
national wealth is expressed in US dollars and
adjusted for ppp, which eliminates the differences

in price levels between the countries. Data were
derived from the databases of the World Bank
NHP Stats (www.data.worldbank.org).

e Health care expenditure, as percentage of
GDP (percentage of gross domestic product
spent on health care), expressed in US dollars.
These data were derived from the World Health
Organization HFA database (www.who.int).

e Human development index (HDI) was created
by United Nations, combines indicators of life
expectancy, education and income to validate
the state of a nation’s development. Collected
from www.hdr.undp.org.

Clinical data. The glomerular filtration rate (GFR)
at the start of dialysis was estimated by the modification
of diet in renal disease formula. Data on serum calcium,
phosphorus, albumin and haemoglobin were collected
by the end of 2012 or by the end of a follow-up in the
case of drop-out.

Statistical analysis. We calculated the prevalence
and incidence of RRT per million population (pmp)
for 2012. Standard descriptive statistics like Student’s
t-tests and 2 tests were used to compare characteristics
between patient groups. In order to calculate survival
on dialysis we selected patients incident on dialysis be-
tween 1 January 2010 and 31 December 2012. We used
the Kaplan—Meier method and Cox regression models
and analysed 3-, 12- and 24-month survival from Day
1 of dialysis. In addition, we calculated 1 and 2-year
survival from Day 91 for the patients who were still on
dialysis after the first 90 days.

The event of interest was death from all causes
while follow-up time was censored at the time of trans-
plantation, loss to follow-up and at the end of the ob-
servation period (31 December 2012). We compared
patient survival between age categories, males and
females, primary causes of renal failure and between
haemodialysis (HD) and peritoneal dialysis (PD) treat-
ment. We performed univariate and multivariate Cox
regression analyses to calculate crude and adjusted
hazard ratios (HRs) for 2- year patient survival, both
from Day 1 and from Day 91. The multivariate model
included the variables age, sex, primary kidney disease
and dialysis modality.

All statistical analyses were performed using SPSS
statistical software, version 20.0 (SPSS Inc., Chicago,
IL, USA). P-values <0.05 were considered statistically
significant.

RESULTS. Country characteristics. General in-
formation about Ukrainian demography and macroeco-
nomics is presented in Table 1. It shows that Ukraine is
a large country with almost 46 million inhabitants with
a GDP of 6620 US dollars per capita and 7.7% of GDP
spent on health care.
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Table 1

Selected data on Ukrainian demography and macroeconomic indicators derived from the World Bank NHP
Stats, World Health Organization (WHO), UN data and Ukrainian state statistical committee

Population (2011) 45.598200
Territorial area 603.500 km?
% City/rural 70/30
Administrative regions, number 27

GDP per capita, ppp (US$) (2009/2010) 6620/4043
Health expenditure, total (%GDP) (2010) 7,7

Health expenditure per capita ($USS$) (2010) 234,4
Human development index (HDI) 0,73

Life expectancy at birth, female/male (years) 76/65

Life expectancy at 60 years (years) 18

Prevalent RRT patients. The 5985 patients re-
ported to be alive on RRT by 31 December 2012 were
included into the current analysis (Table 2). Among
them, 4406 received HD, 787 received PD treatment
and 792 patients were reported as living on a function-
ing renal graft. The RRT prevalence was 131,2 pmp.
More than 90% of all prevalent patients were aged
20—64 years, while the oldest age group of 75 years and

older accounted for only 1%. Traditionally, the leading
role in Ukrainian RRT is played by HD: in 2012, 74%
of prevalent RRT patients were treated with this mo-
dality (96,6 pmp), while PD and kidney transplantation
both represented 13% of patients. This predominance
of HD existed in all age groups. Whereas the majority of
dialysis patients were between 45 and 64 years old, most
transplant recipients were aged 20—44 years.

Table 2
Demographical and clinical characteristics of prevalent RRT patients
(on 31 December 2012)
All HD PD Tx

N (%) 5985 (100) 4406 (74) 787 (13) 792 (13)
Age, mean (SD) 46,5 (13,8) 47,8 (13,4) 47,4 (13,9) | 38,6 (13,1)
Age categories, %

0—19 years 2 1 2 5

20—44 years 42 38 39 65

45—64 years 49 52 50 27

65—74 years 7 8 7 2

75+ years 1 1 2 1
Sex, % men 56 57* 50 58
Residence, % city inhabitants 67 66 67 71
Primary renal disease, %

Diabetes mellitus 12 12* 23 4

Glomerulonephritis 51 49* 42 71

Hypertension 3 4 3 0.4

Pyelonephritis 14 14 16 9
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Continue table 2
All HD PD Tx
Polycystic kidney disease 10 11* 7 4
Other 10 10 9 11
eGFR at the start of dialysis, mL/min, mean (SD) 10,3 (3,5) 10,3 (3,4)* 9,7 (4,1) n/a
EPO use (%) 62 63* 54 n/a
Haemoglobin, g/L, mean (SD) 98,7 (18,2) | 98,5(18,3)* | 99,9 (17,5) n/a
Iron medication (%) 90 91 86 n/a
Serum albumin, g/La, mean (SD) 39,0 (5,7) 39,0 (5,7) 38,8 (5,8) n/a
Serum Ca, mmol/La, mean (SD) 2,2(0,3) 2,3(0,3) 2,2(0,3) n/a
Serum P, mmol/La, mean (SD) 1,75 (0,6) 1,75 (0,6) 1,76 (0,6) n/a
P-binders, % of use 90 91 87 n/a
Vit. D, % of use 81 81 80 n/a

Most patients started RRT for ESRD due to glo-
merulonephritis, whereas diabetes mellitus was the
cause of ESRD in only 12%. Patients started on dialysis
on average at a GFR of 10,3 mL/min. Mean haemoglo-
bin in dialysis patients was 98,7 g/L with use of eryth-
ropoietin (EPO) in 62% of patients and iron medica-
tions in 90% of patients, predominantly orally (68%).
Mean serum albumin was 39 g/L with 13% of patients
with levels <35 g/L. Mean values for serum calcium and
phosphate were 2,20 and 1,75 mmol/L, respectively.
Phosphate binders were used by 90% of patients and
82% of these medications were calcium based. Eighty-
one percent of the patients used vitamin D medications,
predominantly orally. At the end of 2012, there were
only two private dialysis centres from a total of 85; the
majority of HD patients were treated in public, in-pa-
tient dialysis centres. The average * standard deviation
(SD) weekly time on HD was 12,6 £ 2,8 h (range 8—24
h). In 71% of the patients, a lowflux dialysis membrane
was used. Virtually all HD patients (98%) had an arte-
riovenous fistula as vascular access.

Utilization of PD in Ukraine started in 2001. Al-
though the registry does not collect technical data on
PD, the classic continuous ambulatory peritoneal dial-
ysis schedule with four times 2 1 exchanges is known to
be predominating, mostly using a twin-bag system with
conventional PD solutions.

Fifty-three percent of transplant recipients lived
with a kidney from a living-related donor and 2% on
a spouse kidney. Forty-two percent had a graft from a
deceased donor and for 3% the type of donor was un-
known. Five patients lived on a second graft.

Incident RRT patients in 2012 In 2012, a number
of 1129 patients started RRT (24,8pmp). All of them
started on dialysis, 228 of whom (20%) on PD. The
mean age was 48 £ 14 years; 58% were men; and 66%
were city inhabitants. Patients starting RRT on HD or
PD did not differ in age, but PD patients more often
had diabetes mellitus as cause of renal failure than HD
patients (Table 3).

Table 3

Comparison of the baseline characteristics of incident dialysis patients who started HD
or PD treatment between 1 January 2010 and 31 December 2012

All HD PD

Patients, n (%) 3094 2515 (81) 579 (19)
Age, mean = SD 48,2 (14,3) | 48,3(14,2) | 47,9 (14,6)
Age categories, %a

0—19 years 2 2 2

20—44 years 35 34 38

45—64 years 52 53 48

65—74 years 10 10 11

75+ years 1 1 2
Sex, % men 56 57* 52
Residence, % city inhabitants 65 65 64
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Continue table 3

All | HD | PD

Primary renal disease, %

Diabetes mellitus 20 18* 27

Glomerulonephritis 38 38 37

Hypertension 5 6 5

Pyelonephritis 16 16 16

Polycystic kidney disease 9 10* 5

Other 12 12 11
eGFR at the start of dialysis, mL/min 10,4 (3,4) 10,5%(3,4) 9,7 (3,8)

View it in a separate window

HD, haemodialysis; PD, peritoneal dialysis; SD, standard deviation; eGFR, estimated glomerular filtration

rate.

aThe column percentage is % of patients of certain age category per RRT modality.

*P < 0.05 HD versus PD patients.

Patient survival on dialysis. For the 3094 patients
who started dialysis over the period 2010—12, we ana-
lysed patient survival. Within 2 years after the start of
dialysis there were 438 deaths among those who started
on HD and 66 deaths among those who started on PD.
Three, 12- and 24-month patient survival from Day
1 on dialysis were 95,1%, 86,0% and 76,4%, respec-
tively. Unadjusted patient survival on HD was lower

than on PD, P = 0,001 (Figure 1a). When comparing
the different causes of renal failure, patients with glo-
merulonephritis had the best survival probability while
diabetic patients had the worst outcome (Figure 1b).
In the youngest age group, none of the patients died
(Figure 1c). Two-year survival was not different be-
tween men and women: 76 versus 77% (P=0.38).

(a) (b) (c)
1 s LI
o o o
H E E
2 oe 2 aed oM E o6
3 : Z
3 H H
§ E z
£ FEL g o
3 3 o
o oz L2
o0 o o
B 0 w @ 0 H 0 P n o H 2 an o0 w0
follow-up, days follow-up, days follow-up, days
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days year years days year years days year years
N at risk N at risk N at risk
GN,n=1.179 1.005 649 282 0-19y, n=56 56 56 36
HD, n=2.515 2129 1376 575 Other, n=1.143 967 644 281 20-44 y, n=1.078 922 612 257
PD, n=579 482 306 142 HTN, n=167 141 74 20 45-64y,n=1.619 1377 910 369
DM, n=605 490 304 115 65-74 v, n=305 238 134 51
75+ y, n=36 35 12 7
Events Events Events
GN 42 101 147 0-19y 0 0 0
HD 130 331 438 Other 54 133 177 20-44 y 33 97 137
PD 16 36 66 HTN 5 2 33 45-64 y 73 186 271
DM 45 11 149 65-74 y 35 78 92
75+y 1 6 8
Survival, % Survival, % Survival, %
GN 96,3 89,7 81,3 0-19y 1000 1000 1000
HD 94.6 84.3 754 Other 95,1 86.1 7.7 20-44 y 96,8 89,0 81,5
PD 97,1 92,1 80,0 HTN 96,8 83,0 65,0 45-64y 953 863 749
DM 92,3 7.7 64,5 65-74y 88,0 69,3 60,0
5+y 97,2 78,5 56,0

External link. Please review our privacy policy.

Fig. 1. Kaplan—Meier curves for patient survival from Day 1, by dialysis modality (a), primary renal disease (b)
and age category (¢). HD, haemodialysis; PD, peritoneal dialysis; GN, glomerulonephritis;
HTN, hypertension; DM, diabetes mellitus; y, years.
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Using a Cox regression model, the crude HR of
death while being treated with HD when compared with
PD treatment was 1,48 [95% confidence interval (CI):
1.15—1.89]. Also after adjustment for age, sex and pri-
mary kidney disease, HD patients had a higher risk of
death [HR: 1,54 (95% CI: 1,20—1,97)] when compared

with PD patients. To facilitate comparison with inter-
national studies, we also performed survival analysis
from Day 91 onwards. Of 2615 patients who were alive
on dialysis after 90 days of treatment, 85,2% were alive
after the first year and 75,8% survived the second year
on dialysis (Table 4).

Table 4

One-and 2-year survival probabilities, (from Day 91 to 1- and 2-years +90 days,
by age, gender and primary renal disease)

N 1-Year survival (%) 2-Year survival (%)

All 2615 85,2 75,8
Age categories

0—19 years 51 100,0 100,0

20—44 years 922 87,3 80,4

45—64 years 1378 85,0 74,2

65—74 years 239 73,0 59.4

75+ years 25 92,3 82,0
Sex

Men 1416 87,9 77,2

Women 1154 86,8 78,1
Treatment modality

HD 2132 84,3 75,2

PD 483 88,1 77,6
Primary renal disease

Diabetes 491 76,1 60,0

Glomerulonephritis 1009 88,5 81,1

Hypertension 145 72,2 61,8

Other 970 87,3 78,3

HD, haemodialysis; PD, peritoneal dialysis.

An additional analysis was performed for younger
patients and those older than 65 years: the 2-year sur-
vival was 80% for younger patients and 64% for older
ones. Difference in unadjusted 2-year survival between
HD and PD patients was borderline significant (75,2
versus 77,6%; P = 0,07). The unadjusted HR of death
while being

treated with HD when compared with PD treat-
ment was 1,28 (95% CI: 0,97—1,68). After adjustment
for age, sex and primary kidney disease, HD patients
had a 35% higher risk of death [HR: 1,35 (95% CI:
1,02—1,78)] in comparison with patients on PD.

Transplant activity in 2012. There were 98 trans-
plants performed in 2012 (2,1 pmp). Mean age at trans-
plantation was 32,4 * 13 years, with the oldest patients
(15,3%) being between 45 and 64 years old; 62% were
men and only 7% of the patients had diabetes. Seventy-
one percent of patients received a kidney from a living-
related donor; 1% got a graft from a spouse and 25%
were transplanted with a cadaveric kidney. Finally, in
3% the type of donor was unknown.

DISCUSSION. Treatment of end stage renal
disease (ESRD) requires renal replacement therapy
(RRT), which includes transplantation and dialysis.
Health expenditure on RRT may reach up to 3% of
national health care budgets and therefore economic

factors influence the quality of care provided. But this
relationship is not always linear: recently an associa-
tion between macroeconomic factors and dialysis sur-
vival outcome has been studied and the result did not
favor the countries with the highest health expenditure.
This indicates that more money spent does not neces-
sary mean a better quality of care. Though not directly
measurable, quality of care is known to be strongly as-
sociated with a certain accepted practice patterns and
reflects in patients’ outcomes. Therefore for countries
with an emerging health care system a question about
the optimal care quality on dialysis remains partially
unanswered — which targets are essential?

In the current article, we report about the epidemi-
ology, treatment characteristics and patient survival in
Ukrainian RRT patients. We found that the prevalence
and incidence of RRT in 2012 in Ukraine were 131,2
and 24,8 pmp, respectively, among the lowest in Euro-
pean countries reporting their data to the ERA-EDTA
Registry. The (unadjusted) 1- and 2-year patient sur-
vival on dialysis was 86,0 and 76,4%, which is some-
what higher compared with other countries in Europe.
In the following we discuss potential explanations for
our findings by making international comparisons using
information from European and global studies in the
same patient group.
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The number of patients starting on RRT substan-
tially varies around the globe [20], and also within Eu-
rope there is a wide variation in RRT incidence. The
majority of the European countries providing data to
the ERA-EDTA Registry have an RRT incidence rang-
ing between 100 and 150 pmp [8]. The highest inci-
dence of RRT has been reported for Turkey (238 pmp)
and Portugal (226 pmp), whereas Ukraine with 24,8
pmp closed the ranks after Montenegro (25,8 pmp) and
Russia (42,9 pmp). Being <10% of that in Portugal, the
prevalence of RRT in Ukraine (131,2 pmp) is the low-
est in Europe [6]. Ukrainian RRT patients are on av-
erage 10 years younger than those in other European
countries where mean ages range from 58—65 years for
incident and 55—60 years for prevalent patients [12].
This is in line with the relatively large share of chronic
glomerulonephritis as the primary renal disease, which
accounted for >50% in prevalent and 38% in incident
Ukrainian patients. However, it can be speculated that
in Ukraine, the percentage of glomerulonephritis was
overestimated as such a diagnosis is seldom confirmed
by biopsy and is often assumed to be the primary cause of
renal failure when no other cause is found. The percent-
ages of patients starting RRT for ESRD due to diabetes
mellitus or hypertension/ renal vascular renal disease
and the percentage of other and unknown causes were
generally lower in Ukraine than that in other countries
(diabetes between 13% and 49% and hypertension/re-
nal vascular renal disease between 2 and 32% [6]).

With regard to RRT modalities, Ukraine fol-
lows the pattern of Eastern and many of South Euro-
pean countries—predominantly using HD in >70% of
prevalent patients, while the share of HD in Western
European countries just reaches 50% by actively in-
creasing transplantation rates. In contrast, in Ukraine
the percentage of PD utilization is relatively high [8],
although this may also reflect the underdeveloped renal
transplantation with the lowest yearly rate in Europe.
The latter is a result of an underdeveloped living donor
program together with a virtually absent transplantation
of cadaveric kidneys. With regard to HD dose, 63% of
Ukrainian patients received a 12 h per week regimen,
which is similar to the other European countries where
this on average was 59,3% [3]. An arteriovenous fistula
as vascular access was used in 98% of Ukrainian pa-
tients which is much higher than reported in the litera-
ture [3, 17]. When comparing the two dialysis modali-
ties, we found that HD and PD patients were similar in
age and that PD patients were more often female and
more often had diabetes than those on HD. This is in
contrast with other studies in which PD patients are
usually younger [14, 21, 24] and less often have diabe-
tes [14, 21]. In Ukraine, however, only 11% of dialysis
patients is >65 years of age explaining a more even age
distribution across modalities. In general, where access
to RRT is limited, dialysis modality choice is dictated
rather by actual availability of HD stations than by well-
considered modality selection.

When comparing clinical characteristics, serum al-
bumin levels were somewhat higher (39 g/L) in Ukraine

OpWriHOAbHI HOYKOBI POBOTH

than those in patients from other European countries
participating in the Dialysis Outcomes and Practice
Patterns Study (DOPPS) (36 g/L) [18, 19]. In con-
trast, mean haemoglobin levels were much lower (98,5
g/L) than reported for DOPPS patients (=110 g/L) [15,
15]. This may in part be due to less frequent prescrip-
tion of intravenous iron injections (35 versus 43—71%)
and EPO (62 versus 63 84%) than in DOPPS [15].
Calcium and phosphorus levels as well as the prescrip-
tion of phosphate binders (91%) were similar to those
described in the literature [18]. Nevertheless, the type
of phosphate binders differed: whereas 82% of Ukrai-
nian patients used calcium-based phosphate binders, in
DOPPS this was 73%. Synthetics like sevelamer were
used by only 6 versus up to 17% in DOPPS [18]. These
findings suggest that the more expensive treatments like
EPO and sevelamer are prescribed less frequently in
Ukraine than in countries with higher health expendi-
tures.

Finally, vitamin D was prescribed more often, 81
versus 33—66% in the countries participating in DOPPS
[18, 19]. It has been shown that prevalence of RRT is
associated with GDP per capita [8]. Incidence of RRT
is associated with other macroeconomic factors, such
as fross national income per capita [5, 8], health care
system and renal service organization [10], as well as
general population demographics, its health status [1]
and the prevalence of diabetes [19]. Furthermore, re-
sults of the EVEREST study showed that factors such
as GDP per capita, health expenditure as proportion
of GDP and HDI were positively associated with the
number of patients starting RRT in a country [5]. Cas-
key et al. found that every 1% increase in GDP spent on
health care was associated with an 11% increase in RRT
incidence. Furthermore, other studies showed that the
country’s overall spending for ESRD correlates with
per capita healthcare spending [5].

These macroeconomic indicators are lower for
Ukraine in comparison with all developed European
countries participating in the EVEREST study [11].
However, compared with the neighbouring country Ro-
mania, that has similar health expenditures, Ukraine still
has a five-time lower incidence of RRT [11, 12]. This
suggests that in addition to the level of health expendi-
tures also other factors like healthcare organization and
financial prioritizing might play a role in admission of
patients to RRT and other factors affecting RRT inci-
dence. For instance, the share of for-profit dialysis fa-
cilities—another factor that is positively associated with
RRT incidence—is very low in Ukraine (2.3%), while in
Romania already in 2003 this sector accounted for 20%
[11]. The very low incidence and prevalence of RRT in a
large country with a low GDP may indicate that the need
for RRT is not being met. In addition, the low mean age
together with the relatively low share of diabetes suggests
a highly selected RRT population, which most likely
leaves the older and sicker patients untreated. The lat-
ter may be due to various reasons such as late or non-
referral to a nephrologist or patient delay. It is, however,
difficult to approximate the need for RRT in Ukraine
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because of the low life expectancy. The life expectancy
for men is 65 years which equals the mean age of the in-
cident dialysis population in many European countries.
In Ukraine many patients may therefore die before they
even reach ESRD. The overall unadjusted 2-year patient
survival on dialysis in Ukraine is better than that of Euro-
pean patients in general: 76,4 versus 69,9% (from Day 1)
and 75,8 versus71.6% (from Day 91) [6]. Comparison of
survival for the separate age categories, however, reveals
that from both Day 1 and Day 91, the 2-year survival was
generally worse than in the European countries provid-
ing data on patient survival to the ERA-EDTA Registry.
In contrast, the survival of the youngest (<20 years) and
oldest (=75 years) patients in Ukraine was better poten-
tially indicating an even stricter patient selection in those
age categories. In addition, the better 2-year survival on
PD versus HD is in line with other publications [7, 9, 14,
24].

Although the data provided by the Ukrainian Na-
tional Renal Registry give valuable and relatively ex-
tensive epidemiological information about RRT in the
country, some limitations should be mentioned. The
majority of clinical and medication data only reflect the
last available data in a calendar year while data recorded
at the start of dialysis is not available. Furthermore, the
registry does not include data on comorbidity, which
hampers adjustment for resulting case-mix differences
in (survival) analyses. Adjustment for age and primary
renal disease, however, has been shown to largely solve
this problem [23].

Despite the differences in patients’ characteristics,
comparisons in two-year survival delivered ambiguous
and controversial results: it is unclear why generally
much younger patients would have an inferior survival.
Is it only explained by insufficient anaemia manage-
ment? Are patients’ co-morbidity characteristics signif-
icantly different? Was there different pre-dialysis care?
Are other dialysis practices different? Large interna-
tional studies showed a significant impact of certain he-
modialysis practices (e.g. erythropoietin and iron use,
type of vascular access used, efc.) on patients’ mortality
and morbidity outcomes [3,12]. We were able to report
on a limited number of a dialysis care quality indicators,
but such data is not sufficient to draw a conclusion®.
Additionally such an important issues as patients’ mor-
bidity, quality of a pre-dialysis care, long-term patients’
and dialysis technique survival outcomes need further
investigation.

For better understanding of causes of differences
between Ukrainian data and data from European coun-
tries and to make parallels between the care quality
indicators and patients’ mortality we propose to study
patients’ survival outcomes on dialysis, compare surviv-
al between hemodialysis (HD) and peritoneal dialysis
(PD) patients in Ukraine and one of the richest Euro-
pean countries — Netherlands. The 5-year survival will
be studied by using data of both Ukrainian and Dutch
National renal registries.

To improve the level of estimation of RRT we
propose to compare patient and dialysis-center level

factors that are known to be associated with morbidity
and mortality. Facility-level indicators include data on
dialysis modality, technique, regime, dose, manage-
ment of anemia and vascular/peritoneal access, serum
albumin, mineral metabolism, as well as data on facility
characteristics (size, staffing practices and pre - ESRD
practices). Patient — level indicators include data on
demographics, co-morbidity and morbidity (hospital-
izations), dialysis technique failure and mortality. We
intend to conduct an international multicentre obser-
vational cohort study involving a representative sample
of dialysis patients prevalent at the point of enrollment
at chosen study centers. The study is for 3 years and will
include three parts to address our main purposes. We
aim to collect data from the prevalent patients treated
with hemodialysis (HD) and/or peritoneal dialysis
(PD) at 18-20 medium to large centers of nephrology
and dialysis in different geographical areas in Ukraine
and Nethyerlands. The choice of the participating di-
alysis centers will be based on their patients to be repre-
sentative for the country’s general dialysis population,
hence have the same age range, gender proportion and
primary renal disease structure. This will be assessed
with the data available from the National renal regis-
tries of the country, which also contain data on the di-
alysis center. All adult dialysis patients (18+y.0.), prev-
alent at the point of enrollment at the chosen dialysis
centers are expected to be included. In each center data
will be gathered from the patients’ charts or/and elec-
tronic dossiers by a research nurse. The following base-
line data will be collected cross-sectionally from the
dialysis patients prevalent at the point of enrollment at
each study center: demographical data, including eth-
nicity, marital status, education level, employment sta-
tus; detailed information about the primary renal dis-
ease, time of referral/ duration of an established contact
with nephrologist before the start of dialysis, nutritional
measures and extensive comorbidity data. Further the
following facility-level data will be gathered: facility
characteristics, staffing practices, hospital and outpa-
tient practices; dietician, nurse/technician and physi-
cian practices. Further data regarding the actual dialysis
treatment will be collected longitudinally: at the start of
dialysis, after 3, 6, 12, 18, 24, 30 and 36 months of treat-
ment. These include: type of vascular access, dialyzer
membrane, number of dialysis sessions, type of HD/
PD technique, changes in modality and its duration,
weekly Kt/V, efc.; for the patients on PD - the data on
dialysis regime and type of solutions used, weekly Kt/V,
type of peritoneal transport, net ultrafiltration (by the
PET test), efc. Furthermore for both HD and PD pa-
tients’ data on diuresis and an estimated GFR, blood
pressure, blood parameters (hemoglobin, creatinine,
electrolytes albumin, iron, etc.). Data on medications
used, including anemia and iron treatment, mineral
metabolism disorders and antihypertensive medication
together with doses and compliance indication will be
collected. Further the following patient-level data will
be gathered: information on patients’ morbidity (hospi-
talization date, reason); data on changes in the dialysis
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techniques (type, date, reason); data on mortality and
any other event of study drop-out (departure from the
study center, transplantation).

We intend to compare long-term dialysis patients’
survival outcomes between the cohorts of all incident
dialysis patients in Ukraine and Netherlands. We will
analyze the 5-year mortality on dialysis by performing
crude and adjusted survival analysis, using the data from
the two registers. By using the registries’ data for this
purpose we will get a sufficient power to obtain conclu-
sive results, while if only using the mortality data from
the study centers the total number of events will not be
enough.

We are expecting to recruit 10-15 medium-to-
large size dialysis centers in all countries’ regions/ geo-
graphical areas to obtain data from at least 1000-1200
patients. To analyze the cross-sectional/ baseline data
to characterize study patients’ population such as prev-
alence of patients conditions, their characteristics, etc,
or description of facility practices the descriptive statis-
tics will be used (mean, variance, proportion). Cross-
sectional associations at patients- and facility - level
will be studied with linear and logistic regression mod-
els that will also account for differences among patients
and facilities. Associations between clinical outcomes
(morbidity, switch of dialysis technique) and practice
patterns are analyzed using Poisson, logistic, propor-
tional hazards, log-linear or linear regression models, as
appropriate, that control for patient demographic and
comorbidity differences.

Longitudinal follow-up data will be used to study
prospective associations (baseline condition predict fu-
ture event, e.g. laboratory values, GFR decline rate).
These analyses will be performed with Cox regression
(time to event with censoring) and repeated measures
models. The 5 - year survival analyses will be performed
using Kaplan-Meier method together with a crude and
an adjusted Cox proportional hazard models. The sur-
vival analyses stratified for dialysis techniques will also
be performed and the results will be compared between
the countries.

CONCLUSIONS. In conclusion, our findings
allowed the status and outcomes of Ukrainian RRT to
be put into a European prospective.

The low incidence and prevalence of RRT in the
country suggest that the need for RRT is not being met.
Considering the very low transplantation rate and the
much younger dialysis population than in the rest of
Europe, strategies to reduce the RRT deficit in Ukraine
should be the development and improvement of trans-
plantation and home-based dialysis programmes.

Comparison of the available indicators of RRT
quality in Ukraine to other European countries pro-
vided equivocal results. Further investigation is needed
to evaluate the quality of Ukrainian RRT care. It will be
great to make attempt to make the cross-national com-
parison to examine to which extend greater resource
investment enhances quality of care delivered to dialy-
sis patients. Such a comparison will identify essential
targets for reforming Ukrainian health care services in-
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volved in treatment of ESRD and will help to identify
potential pitfalls national care system.
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