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Hemodialysis system privatization and patient survival: a report from a
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Abstract

Background: There has been a rapid increase in incident and prevalent rates of hemodialysis
(HD) patients in Romania following the 2004 system privatization, but little is known about the
impact of privatization on patient outcomes. Methods: We retrospectively examined the
outcome during 1 year of 8161 prevalent HD patients registered in the Romanian Renal Registry
at 31 December 2011. Standardized mortality ratio (SMR) was calculated for each for-profit (FP)
and non-profit (NP) HD provider. Results: The 12-month SMR across all HD chain providers was
1.27. FP Chain 1 and the “other” group had SMR similar to the reference level. The mortality rate
was two times higher in public NP dialysis centers than the national reference. A stepwise Cox
regression analysis identified older age, male gender, DN as primary renal disease and the HD
chain provider to be independently associated with a higher mortality. Excepting patients
treated by FP Chain 4, patients treated by all the other dialysis providers had a better outcome
than those treated in NP facilities. Conclusion: In conclusion, the increase in number of patients
treated was not doubled by an increase in their survival. In the context of an expanding dialysis
marketplace that tends to consolidate around large for-profit (FP) providers, further exploration
of indicators associated with mortality may guide future healthcare policy to improve patient

Keywords

Chain, hemodialysis system privatization,
mortality, standardized mortality ratio,
profit

History

Received 3 June 2015

Revised 5 July 2015

Accepted 23 July 2015

Published online 31 August 2015

outcomes.

Introduction

In Romania, the implementation of a privatization project of
dialysis services began in 2004, with World Bank
(International Finance Corporation) assistance. At that time,
all dialysis services were delivered only by public dialysis
centers located in hospitals, the number of hemodialysis (HD)
machines was insufficient to satisfy the demand of renal
replacement therapy (RRT) and the costs of the therapy were
uneven along the counties of Romania. However, the number
of dialysis facilities, the incident and prevalent rates in
dialysis end-stage renal disease (ESRD) patients increased
rapidly following privatization: the number of point prevalent
dialysis patients increased from 6034 in 2004 to 10,470 in
2012 and the rate of increase in incident patients 2011/2006
was the highest in Europe (+60%)."

Romania, with a population of 20,121,641 and 14,879
ESRD patients on 31 December 2012, stands the seventh
largest country in the European Union (EU). According to the
Romanian Renal Registry (RRR), 88% of the ESRD patients
were treated by dialysis in private centers in 2012." HD is
initiated in public, non-profit (NP) facilities and then the
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patients are referred to private, FP centers. Chain membership
is a managerial form, like franchising, where a single
company owns a number of dialysis centers. In 2012 there
were four FP companies which together owned 77% of the
dialysis market in Romania.'

Since the large dialysis providers are FP entities, differ-
ences in practice patterns across chains and, consequently, in
the outcome of the patients might be expected. For example,
there were reports suggesting that FP centers seem to use
lower resources and to have higher mortality rates.’®
Furthermore, variation between chains exists in erythropoi-
etin-stimulation agents and IV iron for anemia management,
mineral metabolism management (selective vitamin D recep-
tors activators, non-calcium phosphate binders), and vascular
access practice.®™® Therefore, we aimed to evaluate the impact
of chain ownership on the HD patients’ survival using the
standardized mortality ratio (SMR).9

Methods

All data used in the present study were obtained from the
RRR; the Registry monitors the outcome in over 95% of
ESRD patients in the country." The SMR summarizes the
mortality at a facility level, relative to the mortality that
would be expected, adjusted for a range of variables like race,
age, primary renal disease (PRD). The SMR equals the ratio
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of the observed number of deaths (OD) divided by the
expected number of deaths. Qualitatively, individual facilities
are classified as having higher (SMR>1.0), lower
(SMR < 1.0) or as expected (SMR = 1.0) mortality compared
to the national death rates for patients with the same
characteristics as those in the facility.”

National reference death rates were calculated on a cohort
of 11,829 HD patients alive on 1 January 2010, who were
monitored over a 3-year period. Patients who started HD 90
days before 1 January were excluded, and those who received
kidney transplantation or were lost to follow-up were
censored. National death rates were adjusted for age and
PRD: diabetic nephropathy (DN), vascular nephropathy (VN),
glomerulonephritis (GN), other and not assessed (NA). The
national reference death rates were calculated according to the
methodology proposed by Wolfe et al. (Table 1).”

We retrospectively examined the outcome during 1 year of
all prevalent HD patients registered in the Romanian Renal
Registry at 31 December 2011. We excluded patients younger
than 18 years, those who had recovery of renal function or
were lost to follow up during the first 90 days. The data
available for analyses were age, gender, PRD, date of first
HD, date and cause of death. The expected death rate for each
patient adjusted for age and PRD was obtained from the
national death rate table (Table 1); this rate was multiplied by
each patient follow-up time in order to obtain an expected
probability of death. The sum of all patients’ probabilities was
the expected number of deaths (ED) for the respective dialysis
provider. The OD in the dialysis chain was divided by the ED
to obtain the SMR. The 95% confidence intervals for SMR
were calculated using the method described by Breslow and
Day.'" Starting with day 91 of ESRD, facility treatment
history was determined for each patient, the allocation to a
certain facility was recorded only after the patient has been
treated there for at least 60 days.

Dialysis vintage was defined as the duration of time
between the first day of HD treatment and the first day of the
study. Categorical variables are presented as percentages, and
comparisons were performed with the y* test. Continuous
variables are displayed as mean or median with 95%
confidence interval, according to their distribution.
Comparisons were done with the Student 7 test or the
Kruskal-Wallis test, as appropriate. The relationships
between HD chain providers, patient mobility and survival
were analyzed using Cox proportional hazard (CPH) models,
with the number of inter-center transfers expressed as a
continuous variable. A p <0.05 was considered statistically
significantly. Analyse-it (Analyse-it Software, Ltd., Leeds,
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UK) and SPSS (SPSS Inc., Chicago, IL) software were used
to analyze the data.

Results

A total of 8161 prevalent HD patients from 137 facilities
fulfilled the study criteria. Median age was 56.9 years and
more than half were of male gender. Glomerulonephritis was
the main PRD, followed by diabetic and vascular nephro-
pathies. However, the primary diagnosis was unknown in a
large proportion of patients (26%). Median HD vintage at the
beginning of the study was 3.1 years (Table 2).

There were no differences between the HD providers
regarding the age and gender. However, patients treated in FP
Chain 1, the largest chain, tended to have a higher HD vintage
than the rest (Table 2).

A total of 803 patients died during the period of the study.
Cardiovascular disease was the leading cause of death. The
highest mortality was observed in the NP dialysis centers,
followed by FP Chain 4, while the other centers had a similar
percentage of fatal cases (Table 2).

The 12-month SMR across all HD chain providers was
1.27, which suggests a 27% increase in mortality rate
compared to the national death reference obtained from the
2010 to 2012 pooled data. FP Chain 1 and the ‘‘other’” group
had SMR similar to the reference level. The mortality rate was
two times higher in public NP dialysis centers than the
national reference (Figure 1).

A stepwise Cox regression analysis identified older age,
male gender, DN as PRD and the HD chain provider to be
independently associated with a higher mortality. Excepting
patients treated by FP Chain 4, patients treated by all the other
dialysis providers had a better outcome than those treated in
NP facilities. Mobility between centers and HD vintage were
not significantly associated with mortality in this model and
are not displayed (Table 3).

Discussion

There has been a rapid increase in incident and prevalent rates
in dialysis ESRD patients in Romania following privatization,
but little is known about the impact of privatization on patient
outcomes. In addition, the present study is the first to explore
the relationship between profit status of HD facilities and
mortality in Central and Eastern Europe. We found that the
mortality rate is double in non-profit centers (in our country
hospital-based facilities), than the national reference.
Furthermore, belonging to the NP chain was an independent
predictor of mortality. Interestingly, patients’ mobility

Table 1. HD national death rates during 2010-2012 per 1000 patient years at risk among patients alive at 1 January, by age and PRD.

Age as of 1 January All Diabetic nephropathy Vascular nephropathy Glomerulonephritis Other NA
0-19 54.60 - - 56.43 54.05 52.63
20-29 28.59 84.51 69.77 23.98 33.79 13.55
30-39 34.89 66.30 22.81 37.24 28.51 28.47
40-49 46.42 73.36 107.78 47.07 39.42 39.25
50-59 71.66 134.51 80.61 60.28 63.02 73.81
60-69 95.99 119.10 96.80 89.77 90.03 97.06
70-79 115.95 110.57 106.28 113.57 116.65 120.71
80+ 103.54 94.04 96.00 26.67 117.29 112.51
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between centers does not seem to influence the outcome,
which suggests uniformity in the quality of healthcare
between dialysis providers.

In 2012, the prevalence of dialysis patients in Romania was
around 524 treated patients per million people, which is well
below the average European prevalence of approximately 750;
about 90% of HD patients were treated in private centers.’
Therefore, the local dialysis market has significant room to
grow. In this context, there has been an accelerated movement
in the dialysis market toward concentration, with most of the
small players acquired by the large local or international
companies.l Thus, in line with the 2012 RRR report, we
found that four FP Chains own 80% of the market. Moreover,
FP Chain 1 seems to be the market leader with 48% of all
prevalent HD patients.

Table 2. Patient characteristics by HD chain provider.
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Median age of our prevalent HD cohort was lower than
the median age of the countries reporting individual patient
data to the ERA-EDTA Registry (56.9 vs. 61.6 years)."
Among the causes of ESRD, GN was the leading cause,
followed by DN. This finding is similar to that registered in
Norway (GN 29.1%, DN 11.4%), Netherlands (GN 16.7%,
DN 11.8%) and Iceland (GN 23.7%, DN 11.4%).'! Also,
these results seem to explain the findings of the EVEREST
study (Explaining the Variation in Epidemiology of RRT
through Expert Opinion, Secondary Data Sources, and
Trends over Time), based on a 2003-2005 cohort, in which
Romanian patients had the best 2-year unadjusted survival
on dialysis (89.8%).'> However, from all the countries
evaluated in the EVEREST study, Romania had the lowest
rate of incident dialysis patients; the incident patients had

All FP Chain 1 FP Chain 2 FP Chain 3 FP Chain 4 NP Chain Other Pt
Patients (n) 8161 3882 956 945 748 938 692
Facilities (n) 137 35 13 10 8 57 14
Age (years) 56.9 [56.6-57.2] 57 [56.5-57.4] 56.6[55.7-57.5] 56.7 [55.8-57.5] 55.8 [54.9-56.8] 57.3 [56.3-58.3] 57.7 [56.7-58.7] 0.3
Male gender (%) 57 56 56 60 58 57 56 0.3
Primary renal disease
(%)
GN 25 24 22 30 28 24 26 <0.001
DN 10 9 7 15 14 9 9
VN 7 6 11 6 7 6 8
Other 32 33 32 30 33 33 32
NA 26 28 28 19 18 28 25
HD vintage (months) 38 [37-39] 42 [41-43] 38 [35-41] 35 [33-40] 33 [31-35] 38 [35-43] 29 [27-32] <0.001
Cause of death
Number (%)° 803 (10) 322 (8) 98 (10) 95 (10) 91 (12) 142 (15) 55 (8) <0.001
Cardiovascular (%) 62 64 50 57 71 66 52
Neoplasia (%) 4 4 9 7 1 2 4
Infectious (%) 3 3 4 5 4 3 1
Gastrointestinal (%) 4 4 1 7 4 2 4
Other/unknown (%) 27 25 36 24 20 27 39

Notes: GN, glomerulonephritis; DN, diabetic nephropathy; VN, vascular nephropathy; NA, not assessed; HD, hemodialysis; FP, for profit; NP,

non-profit.
#Overall interchain comparison.
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Figure 1. SMR in HD patients by provider.
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Table 3. Multivariate CPH model.
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HR )4
Age 1.036 [1.030-1.042] <0.01
Male versus female gender 1.171 [1.016-1.349] 0.03
Primary renal disease vs. diabetic nephropathy 0.01
Glomerulonephritis 0.721 [0.565-0.920] <0.01

Vascular nephropathy 0.856 [0.638-1.149] 0.3
Other 0.702 [0.560-0.879] <0.01
NA 0.686 [0.542-0.868] 0.02
HD Chains vs. NP Chain <0.01
FP Chain 1 0.542 [0.445-0.661] <0.01
FP Chain 2 0.682 [0.527-0.883] <0.01
FP Chain 3 0.652 [0.502-0.846] <0.01

FP Chain 4 0.818 [0.628-1.065] 0.1
Other 0.500 [0.366-0.683] <0.01

Notes: Variables entered at step 1: age, gender, primary renal disease, HD chain providers, HD
vintage, number of intercenter transfers. HD, hemodialysis; FP, for profit; NP, non-profit; HR,

hazard ratio; NA, not assessed.

the lowest mean age and the lowest prevalence of
diabetes."?

SMR was first used by the United States Renal Data
System to adjust for variations in patients characteristics,
since facilities with highly morbid populations have increased
unadjusted mortality rates.'® In addition to providing a
quantitative measurement for the patient survival, SMR can
also be used to identify centers with poor performance and,
consequently, to help monitor the rectification process.'* Our
analysis suggests the Romanian HD patients’ mortality
increased by over 27% in 2012 as compared to the reference
cohort (2008-2010). Furthermore, there were no dialysis
providers to have a mortality rate below 1.00, which suggests
similar poor performance across chains. Since SMR implies
adjustment, the increase in age or in the diabetes mellitus
prevalence does not fully explain the increase in mortality
rate. FP Chain 1 and the ‘‘other’” group had SMR comparable
to the national reference level. However, while FP Chain 1 is
the largest dialysis provider and probably had implemented
protocols of care in each center, many small providers with
different standard clinical practices form the ‘‘other group’’,
which underlines the limits of SMR analysis. Moreover, a
center can provide an excellent care to a subgroup of patients
and a deficient care to another subgroup, which would lead to
a SMR of almost 1.00 by cancelling the two -effects.
Therefore, SMR is only an orienting parameter, which can
indicate a care issue, but without additional analyses cannot
identify the causes of a poor performance. Spiegel et al.
identified five factors that distinguish facilities with below
from those with higher than expected mortality: multidiscip-
linary care, continuing medical education programs, more
resourceful and knowledgeable dieticians, patient discipline
following medical advice and willingness of the patients to
learn from staff about self-care."* This suggests that better
SMR outcomes are related to a coordinated and multidiscip-
linary, holistic, approach of the patient.

In the present study, we found that patients treated in FP
Chains had a better outcome than those treated in NP Chain.
This finding is in contrast with previous studies from the
United States that found FP facilities to have higher rates of
mortality than NP ones.* !> Additionally, hospitalization
rates were significantly higher in patients receiving HD in FP

facilities.'® However, Foley et al. and Brooks et al. based on
data from the USRDS found no relationship between
ownership and patient mortality.'”'® Furthermore, Kramer
et al. using aggregated unadjusted survival probabilities from
22 renal registries worldwide for patients starting dialysis
between 2003 and 2005, including Romania, found no
association between a country’s private FP share of HD
facilities and mortality on dialysis.19 In our case, all NP
centers are hospital-based facilities, which initiate the treat-
ment (period with the highest death risk) and treat the cases
with the highest burden of comorbidities, as many patients
from FP Chains are transferred to hospital-based centers if
their status substantially deteriorates. All these might explain
the poorer performance of NP Chain in terms of both SMR
and survival when compared to FP Chains and suggest that
public sector functions in Romania merely as a backup for
private sector.

From an economic perspective, FP dialysis centers are
profit maximizers, which might reflect in clinical practice.
For example, in order to lower the average cost per HD
session, FP centers use less labor and equipment per
treatment.> Furthermore, a number of published studies
suggest that factors related to practice patterns, like dialysis
dose, vascular access, medication can influence patient
outcomes.”” Interestingly, in our country Mircescu et al., in
a model restricted only to centers that performed both
peritoneal dialysis (PD) and HD, found that patients from
centers with more than 20 subjects on PD had a better
survival.?! Since FP Chains have the largest centers, the
higher level of experience and staff coordination might be
found in these facilities.'

The current study has several limitations. First, the study
design was observational, based on registry data and the
relationship between type of facility and patient mortality
should not be interpreted as causal. Second, the observed
differences across facilities could be explained by many other
factors that were not available for analysis. Third, regarding
the SMR, it is worth mentioning that the reference value is the
national average mortality rate, which might not necessarily
correspond to an optimum of care. Fourth, since all NP
centers are hospital-based facilities, which initiate the treat-
ment and treat the complex cases, there can be a referral bias.
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In conclusion, privatization of the dialysis services allowed
more patients to access the dialysis therapy. However, the
increase in number of patients treated was not doubled by an
increase in their survival. In the context of an expanding
dialysis marketplace that tends to consolidate around large FP
providers, further exploration of indicators associated with
mortality may guide future healthcare policy to improve
patient outcomes.
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