
Nefrología (2008) 6, 597-606 597

http://www.senefro.org

© 2008 Órgano Oficial de la Sociedad Española de Nefrología
originals

Preliminary results of the Spanish Society of
Nephrology multicenter study of quality
performance measures: hemodialysis outcomes 
can be improved
J. M.ª Alcázar1, M.ª D. Arenas2, F. Álvarez-Ude3, R. Virto4, E. Rubio5, F. Maduell6, P. Fernández-Crespo7,
M. Angoso de Guzmán8, R. Delgado9, C. Santamaría10, M. A. Alonso11, S. Anaya12, A. Bordils13, 
A. Antolín13, E. González-Parra14, I. Pérez14, A. Molina Ordás3,15, M. Fernández16, P. Molina17, 
P. Sánchez17, F. Barbosa18, L. Palomares Solla19, J. Lacueva20, G. Barril21, J. M.ª Pastor22, C. Gámez Matías23,
P. Mateos Hernández23, M. Fulquet Nicolás24, F. Ríos25. Coordinadores: M.ª D. Arenas2, F. Álvarez-Ude3,
P. Rebollo26, E. Parra27

1Hospital 12 de octubre. Madrid. 2Hospital Perpetuo Socorro. Alicante, Elche y Elda. 3Hospital General de Segovia. 4Hospital San Jorge. Huesca.
5Centro Los Llanos. Móstoles. 6Hospital Clinic Barcelona. 7Institut Mèdic Badalona, S.L. Barcelona. 8Hospital Virgen del Consuelo. Valencia. 9Clínica
Ruber. Madrid. 10Centro Cediat-Torrente Alcer Turia. Valencia. 11Valle del Nalón-Langreo-Asturias. 12Hospital General de Ciudad Real. 13Centro Ce-
diat-Aldaia Alcer Turia. Valencia. 14Centro «Los Pinos-FRIAT» de Medina del Campo. Valladolid. 15Centro «Los Olmos». FRIAT. Segovia. 16Fundación
Calahorra. La Rioja. 17Hospital Francesc de Borja de Gandia. 18Hospital del Mar. Barcelona. 19Hospital FRIAT Os Carballos. Vigo. 20Centro Cediat-LLi-
ria Alcer Turia. Valencia. 21Hospital Universitario de la Princesa. Madrid. 22Clínica Benidorm. Alicante. 23Unidad de Diálisis Madrid Oeste S.A. 24Hos-
pital de Terrassa. Barcelona. 25Centro ICN San Luciano. 26BAP Health Outomes. Oviedo. 27Hospital Reina Sofía de Tudela. Navarra.

Nefrología 2008; 28 (6) 597-606

Correspondence: M.ª Dolores Arenas Jiménez
Hospital Perpetuo Socorro
Plaza Dr. Gómez Ulla, 15
03013 Alicante. España
lola@olemiswebs.com

SUMMARY
Introduction: The Spanish Society of Nephrology «Quality in
Nephrology Working Group» (QNWG) was created in 2002. The
aims of this group are the identification, diffusion, implementa-
tion and consolidation of a systematic, objective and comprehen-
sive set of quality performance measures (QPMs) to help along
the improvement of patient care and outcomes on hemodialysis,
by means of strategies of feedback and benchmarking, and the
design of quality improvement projects. The objective of this
study is to present the preliminary results of a set of quality per-
formance measures obtained in a group of Spanish hemodialysis
centers, as well as to evaluate the repercussion of the application
of the aforementioned thecniques on the observed results.
Methods: During 2007 a total of 28 hemodialysis units participa-
ted in the study; 2,516 patients were evaluated. A specific soft-
ware was designed and used to facilitate the calculation of
CPMs in each unit. The clinical indicators used refered to dialysis
adequacy; anemia; mineral metabolisme; nutrition; viral infec-
tions; vascular access; mortality, morbidity (number and days of
hospital admissions); and renal transplant. Every three months
each center received its own data and its comparison with the
rest of the group. Results: Except for hemoglobin levels we ob-
served a global improvement. The percentage of centers rea-
ching the stablished standards defined by the QNWG passed
from 65% to 90.9% for Kt/V Daugirdas II (> 1.3 in > that 80%

of the patients); from 71.4% to 77.2% for PTH (> 30% of pa-
tients with serum PTH between 150 and 300 pg/ml); and from
42.8% to 63.5% for phosphate (> 75% of patients with a serum
phsphate < 5.5 mg/dl). More than 50% of centers showed an
improvement in their final results as compared with their own
initial results in all analyzed CPMs. Those centers that did not ob-
tained an improvement in their results started the study with
better percentages of acomplishment than those that showed a
significant improvement in QPMs. (80.6 ± 15.4 versus 71.8 ±
16.6 respectively; p < 0.001).
Conclusions: We are starting to make progresses in our know-
ledge of clinical results in our hemodialysis units, although there
is still a long way to go over. To monitor and share CPMs results
within hemodialysis centers might help to improve their results
as well as to reduce intecenters variability.

Key words: Quality. Hemodialysis. Clinical performance measures.
Health quality management system.

RESUMEN
Introducción: En el año 2002 se creó el grupo de trabajo
sobre Calidad en Nefrología de la SEN (CNSEN). Los objeti-
vos de este grupo han sido la identificación, difusión, im-
plantación y consolidación de una herramienta de Gestión
de la Calidad en Hemodiálisis, sistemática, objetiva y glo-
bal, basada en la recopilación de Indicadores de Calidad,
las estrategias de retroalimentación (Feedback) y Bench-
marking, y el diseño de Planes de Mejora y Evaluación Glo-
bal. El objetivo de este estudio es presentar los primeros
resultados de los indicadores de calidad obtenidos en un
grupo de centros españoles, así como evaluar la repercu-
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sión de la aplicación de las mencionadas técnicas en los re-
sultados obtenidos.
Métodos: Durante 2007 se ha ido incorporando al estudio
un total de 28 unidades de hemodiálisis de todo el ámbito
nacional. El número total de pacientes evaluados a lo
largo del estudio ha sido 2516. Los indicadores han sido
recogidos mediante un software informático específico de
calidad, que permite calcularlos con facilidad. Los indica-
dores de cumplimiento se refieren a las siguientes áreas:
adecuación de diálisis, anemia, metabolismo mineral y
óseo, nutrición, enfermedades víricas, accesos vasculares,
mortalidad, morbilidad (ingresos hospitalarios) y trasplan-
te. Cada tres meses los centros reciben sus datos compara-
dos con los del resto del grupo.

Resultados: Se detectó una mejora de los resultados a nivel
global, excepto en los niveles de hemoglobina. El porcenta-
je de centros que alcanzaron los estándares definidos por el
CNSEN pasó del 65% al 90,9% en el caso del estándar de
Kt/V Daugirdas II (> 1,3 en > del 80% de sus pacientes); del
71,4 % al 77,2 % en el caso del estándar de PTH (> 30% de
sus pacientes con PTH entre 150 y 300 pg/ml); y del 42,8% al
63,5% en el caso del estándar de fósforo (> 75% de sus pa-
cientes con fósforo < 5,5 mg/dl). Más del 50% de los centros
mejoraron sus resultados con respecto al inicio del estudio
en todas las áreas analizadas. Los centros que no obtuvie-
ron una mejora en sus resultados partían de porcentajes de
cumplimiento de los indicadores significativamente más
altos que aquellos que si lograron mejorarlos (80,6 ± 15,4
versus 71,8 ± 16,6 respectivamente; p < 0,001).

Conclusiones: Estamos avanzando en lo referente al cono-
cimiento de los resultados de la hemodiálisis, aunque el
trabajo pendiente todavía es extenso. La monitorización
de indicadores de calidad respecto a un estándar, y su
puesta en común con otros centros puede contribuir a la
mejora de resultados y a la disminución en la variabilidad
entre centros.

Palabras clave: Calidad. Hemodiálisis. Indicadores de calidad. Sis-
tema de gestión de calidad.

INTRODUCTION
According to the 2005 registry report of the Spanish Society

of Nephrology (SEN),1 there were 27,765 patients receiving

renal replacement therapy in Spain, of which 50% were on

hemodialysis. Despite its unquestionable social and economic

impact,2 we still do not know essential aspects of renal repla-

cement therapy, such as adequate standards, risk-adjusted

mortality or costs.

Numerous studies have shown that attainment of some in-

termediate results, such as those referring to anemia, dialysis

dose, calcium-phosphorus metabolism, albumin levels or type

of vascular access, was strongly associated with morbidity

and mortality in hemodialysis patients.3,4 On the other hand,

there is a center effect (variability in the results attributable to

the quality of the care provided) which can be diminished

with certain interventions.5

The Spanish Society of Nephrology «Quality in Nephro-

logy Working Group» (QNWG, www.senefro.org) was crea-

ted in 2002. The aims of this group included the identifica-

tion, diffusion, implementation and consolidation of a syste-

matic, objective and comprehensive set of quality perfor-

mance measures (QPMs) to aid in the improvement of

patient care and outcomes on hemodialysis through feed-

back and benchmarking strategies and the design of quality

improvement projects. At present, more than seventy profes-

sionals from various disciplines (nephrologists, statisticians,

computer specialists and epidemiologists) belong to this

group.

After the design and diffusion of a battery of quality perfor-

mance measures for hemodialysis,6 the working group deve-

loped a computer software to facilitate their calculation,

whose implementation in the different centers was started in

October 2006. These quality performance measures were co-

llected on a three-monthly basis during 2007. It was not

known whether the standards and objectives defined a priori

in the QNWG’s initial proposal for quality indicators6 and in

the different guidelines7-9 will be appropriate for our popula-

tion and to what extent they are being complied with. On the

other hand, other studies have shown that monitoring of qua-

lity indicators10 and sharing the results with other centers11

helps to improve the results obtained. This multicenter study

was designed with the aim of answering these questions and

determining the most relevant areas of improvement in the

hemodialysis process. 

The objective of this study was to present the preliminary

results of a set of quality performance measures obtained in a

group of Spanish hemodialysis centers, and to evaluate the

impact of application of these techniques on the results obser-

ved. 

MATERIALS AND METHODS

Study design
A descriptive population study of the results of quality perfor-

mance measures obtained in the participating centers.

A comparative before-after study after combining the poo-

led values of the indicators from all centers.

Patients
During 2007, a total of 28 hemodialysis units participated in

the study. Eleven were hospital and thirteen nonhospital

units, both public and private, from all areas of Spain. The

study was started with 24 dialysis units and 738 patients (Ja-

nuary 2007), increasing to 28 units and 1318 patients by the

end of the year (December 2007). The total number of pa-

tients studied at the different study times and hence the

number used in calculation of the different indicators analy-

zed varied depending on the inclusion of new patients or

withdrawal of existing patients in each unit, as well as the

different frequency of laboratory tests for some indicators in

the centers. A total of 2,516 patients were evaluated over the

study. 

No exclusion criteria were applied: all patients in each unit

at the time of the laboratory test whose data were in the com-

puter program were included in the analysis of indicators.
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Indicators analyzed
The indicators collected (informative and clinical) were dis-

tributed by areas covering the different aspects of hemodialy-

sis. The informative indicators included data on demographic

characteristics, comorbidity, dialysis technique (duration, fre-

quency, membrane types, blood flow) and treatments recei-

ved for anemia and bone and mineral metabolism. The clini-

cal indicators used referred to the following areas: dialysis

adequacy, anemia, bone and mineral metabolism, nutrition,

viral infections, vascular access, mortality, morbidity (num-

ber and days of hospital admissions), and renal transplant.

Methodology
Most of the participating units use the Nefrosoft® 3.0 (Visual-

limes) (26 units) or Renasoft® (Baxter) (2 units) database,

where the whole patient medical history is recorded in an

electronic format. A specific software was designed for this

study, which works coupled to this database, to facilitate cal-

culation of the indicators. 

After receiving the indicators obtained in each center, the

individual results are pooled to obtain joint results providing

a populational perspective, expressed as the mean, standard

deviation and 75th percentile of the sample studied. Both indi-

vidual and overall results are systematically and regularly re-

ported to the staff in charge of care. 

The method of working was to use the indicator modules to

calculate the following indicator profiles: monthly profile

(dialysis adequacy, hemoglobin, calcium, phosphorus, eryth-

ropoietin stimulating agent dose, different treatments), two-

monthly profile (ferritin, PTH, albumin), and annual profile

(vascular access, mortality, comorbidity, transplant). Each

unit was allowed to calculate the indicators according to the

frequency of the laboratory tests in that center. For example,

45% of centers measured dialysis adequacy every three or

more months. A file is generated automatically every three

months for each module (monthly, bimonthly or yearly),

which is sent to an Internet address linked to the program for

statistical analysis. All units provide all the data collected up

to moment of sending. After processing the data, a report is

prepared with the results of each center and sent to the rele-

vant investigator, together with an overall report of the pooled

results of all the centers. The results of each center are sent in

the form of tables showing for each indicator of compliance

the number of centers for which data are available, the result

of each center, the mean and standard deviation of all centers,

and the 75th percentile of the sample. The results are also

shown for each group of indicators by a radar chart or spider-

web chart in which the center can see its position relative to

the mean of all centers and relative to the group of centers si-

tuated in the 75th percentile (current optimal value), which

would be those who have obtained the best results for that in-

dicator. Trend charts showing the change in the results of the

center over the period studied for each indicator are also pro-

vided.

All the results expressed in this study refer to the values

obtained in each center. They are expressed as the mean ± SD

of the means of the centers and the percentages of compliance

of the centers, not over the total patients studied.

Comparison between initial and 1-year results
The results obtained in the first quarter of the study, when the

centers did not know their first results or the results of the

other centers, were compared with the results obtained in the

last quarter of the study. A total of 24 centers the participated

in the study from the start were included in this analysis. The

percentage of compliance was compared in the following

areas: anemia, iron metabolism, dialysis adequacy, and bone

and mineral metabolism, with at total of 15 indicators. The

mean percentages of compliance of the indicators at the start

of the study were compared between centers that improved or

worsened their results.

Statistical analysis 
All data were analyzed using the SPSS 12.1 statistical packa-

ge. Normality of the sample distribution was determined

using the Kolmogorov-Smirnov test. Comparison of the

means of compliance of the indicators between the first and

last quarters of the study was performed using Student’s t-test

for paired data. The NcNemar test was used to compare the

mean percentages of compliance of the indicators at the start

of the study between centers that improved or worsened their

results. The statistical significance level used was p < 0.05.

RESULTS

Description of indicators
The demographic characteristics of the centers participating

in the study are shown in table I.
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Table I. Demographic characteristics and comorbidity
of the population in the different centers

Demographic data
Mean ± SD

2007

Mean number of new patients in the units (2007) 25.1 ± 19.1

Mean numbers of patients dialyzed in the units (2007) 94.1 ± 60.4

Mean age of incident population (years) 61.5 ± 7.5

Mean age of prevalent population (years) 66.1 ± 3.1

Mean time on hemodialysis of prevalent population (months) 59.4 ± 17.2

% prevalent patients with diabetic nephropathy 26.1%

% male 61.9%

Median Charlson’s comorbidity index of incident population 7.4 ± 1.1

Median Charlson’s comorbidity index of prevalent population 7.3 ± 0.9

Crude mortality rate 10.5 ± 5.6

Number of admissions per patient-year at risk 0.8 ± 0.4

Days of admission per patient-year at risk 7.4 ± 1.1

% of patients on waiting list for kidney transplant 21%

% of patients on waiting list who were transplanted 31%

HCV prevalence 13.8 ± 10.7

HBV prevalence 5.5 ± 6.1

The results expressed in the table are the means of the values obtained in each cen-
ter, not of the overall population.
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The results obtained for the quality indicators in the diffe-

rent areas analyzed: dialysis adequacy, anemia and iron meta-

bolism, and bone and mineral metabolism, are expressed as

percentages in figure 1 and as arithmetic means in table II.

The characteristics of dialysis and the data related to treat-

ment of anemia, iron metabolism, and bone and mineral me-

tabolism are shown in tables III and IV, respectively. The per-

centage of patients treated with lanthanum carbonate was not

included as it is a recently marketed drug that will be included

in future editions of the module of quality indicators. With re-

gard to nutrition, the percentage of albumin determinations

above 3.5 g/dl was 80%.

Table V shows the results obtained in the area of vascular

access, expressed as the median and 25th-75th percentiles and

as the percentage of centers complying with the quality objec-

tives defined in the guidelines for vascular access. 

Table VI shows the results obtained in the last quarter by the

centers participating in the study compared with those publis-

hed in the Annual Report ESRD Clinical Performance Measu-

res Project (USA) corresponding to the last quarter of 2006.

Comparative before-after study 
The percentage of centers that complied with the standards

defined was greater at the end of the study than in the baseline

assessment when centers still did not have the data from other

units (table VII). 

Except for hemoglobin levels, we observed an overall im-

provement, although this improvement was only statistically

significant in the area of bone and mineral metabolism (cal-

cium and phosphorous levels) (fig. 2). More than 50% of cen-

ters showed an improvement in their final results as compared

with their own initial results in all areas (table VIII). The cen-

ters that did not obtain an improvement in their results started

the study with better percentages of compliance of the indica-

tors than those that showed a significant improvement in their

percentages of compliance (80.6 ± 15.4 versus 71.8 ± 16.6,

respectively; p < 0.001) (table VIII).
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Table II. Arithmetic means of results of indicators

Datos demográficos
Mean ± SD

2007

Arithmetic mean of 2nd generation Daugirdas Kt/V 1.6 ± 0.2

Arithmetic mean of hemoglobin levels (g/dl) 12.1 ± 0.4

Arithmetic mean of ferritin levels (ng/ml) 437.2 ± 100.5

Arithmetic mean of iPTH levels 287.7 ± 74.8

Arithmetic mean of serum calcium levels 8.9 ± 0.3

Arithmetic mean of serum phosphorus levels 4.6 ± 0.3

Figure 1. Mean percentages of compliance with quality indicators obtained in the different centers in 2007.
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DISCUSSION
The preliminary results obtained in up to a total of 28 hemo-

dialysis units that participated in the study over 2007 are pre-

sented. The analysis of these results allows us to detect future

areas of improvement as well as the potential of this strategy

of comparative evaluation of quality indicators. 

The demographic characteristics of the centers reveal the

variability existing between centers in terms of the unit size,

number of new patients annually, age of the dialysis popula-

tion or prevalence of viral infections, among others. This

study did not analyze the possible influence of these characte-

ristics or the impact of the different treatments and dialysis

techniques used on the differences in the results obtained bet-

ween units; these aspects will be addressed in depth in subse-

quent studies.

The battery of indicators collected in the study was in some

aspects more extensive than the battery recommended in the

recent QNWG publication. The software tool allowed easy

evaluation of the different aspects of hemodialysis with a

large number of indicators, providing us with a broader vision

of the problem studied. Analysis of a problem considering

only the percentage of patients complying with a certain

range takes away information, often crucial, to know the rea-

lity we are assessing. It is therefore interesting to know not

only the percentage of patients within the range, but also the

percentage of patients who are above or below this range.

Other aspects, such as measurement of blood pressure, alt-

hough undoubtedly important, were not evaluated as this pos-

sibility of measurement was not available with the software

tool. It is important that the time required for calculation of

indicators measured does not outweigh the advantages of
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Table III. Dialysis characteristics: duration, frequency,
membrane type, technique and blood flow

Datos demográficos
Mean ± SD

2007

Mean hours of dialysis per week 11.8 ± 0.8

Mean blood flow prescribed 348.4 ± 28.7

% patients with more than 4 hours per session 60 ± 18

% patients with 3 or less session per week 95 ± 5

% patients with synthetic membranes 90 ± 18.5

% patients with low-flux membranes 3.3 ± 10.6

% patients with medium-flux membranes 40.0 ± 27.6

% patients with high-flux membranes 56.7 ± 35.3

% patients with conventional HD 89 ± 17

The results expressed in the table are the means of the values obtained in each center, not of the overall
population.

Figure 2. Comparison between percentage of compliance in January 2007 and December 2007 (* p < 0.05; ** p < 0.01) 24 units with complete year
of follow-up.
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their measurement. It is for this reason that we basically adap-

ted all the indicators that could be measured automatically

with the previously described computer programs.

Two indicators were used for assessment of the degree of

dialysis adequacy: second generation Daugirdas Kt/V value

and weekly URR, with the idea of covering patients not only

with three but also with more dialysis sessions (these patients

receive the dialysis dose by increasing the frequency of their

sessions). The mean percentage of compliance of the centers

was 89.2% for the Daugirdas Kt/V and 84.4% for the weekly

URR, which reveals a high degree of compliance in the area

of dialysis adequacy. Some centers, whose patients maintai-

ned good residual renal function, did not achieve the objecti-

ves defined using the Daugirdas Kt/V, but did so with the total

Kt/V, so it was considered necessary to include this indicator

in the future to take into account those patients with residual

diuresis (data not shown).

If we analyze the standards defined for the percentage of

patients with Daugirdas Kt/V > 1.3, we can see that there are

discrepancies between the guidelines for hemodialysis cen-

ters, more ambitious, which define a standard >88%, and the

standard defined in the proposal for quality indicators of the

SEN (> 80%). The degree of compliance after 1 year of study

was 90% for the standard defined by the proposal of quality

indicators of the SEN and 50% for the standard defined in

the guidelines for hemodialysis centers, with more than half

of centers showing an improvement in compliance since the

start of the study. The DOPPS study revealed a 36% preva-

lence of patients with inadequate dialysis (Kt/V < 1.2) in

Spain.12 Both the guidelines for hemodialysis centers and the

K-DOQI guidelines recommend performing this measure-

ment monthly;18,19 however, almost half of centers (45%) did

so every three or more months. Both results allow us to detect

opportunities for improvement. First, the dialysis dose needs

to be increased in at least 20% of patients, and second, it

would be recommendable to increase the frequency of its me-

asurement in 45% of the centers participating in the study.

With regard to anemia, 19% of patients had a hemoglobin

level < 11 g/dl at the start of the study. According to the stan-

dard established in the guidelines for hemodialysis centers,

less than 15% should have a hemoglobin level below 11 g/dl,

and so it seems that a certain proportion of patients could still

benefit from more adequate treatment of anemia. Although

more than half of centers improved their overall results in this

area, the percentage of compliance decreased from the start to

the end of the study, and this was the only indicator in which

an improvement was not observed. It is possible that the con-

troversy regarding the upper limit of hemoglobin target le-

vels,13 which should not exceed 13 g/dl,14 may have influen-
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Table IV. Treatment of anemia, iron metabolism and
bone and mineral metabolism

Datos demográficos
Mean ± SD

2007

Mean weekly EPO dose (U/kg/week) 150.0 ± 36.6

Mean weekly darbepoetin dose (U/kg/week) 0.8 ± 0.4

Mean EPO resistance index 12.9 ± 3.1

Mean darbepoetin resistance index 0.08 ± 0.04

% patients treated with erythropoietin 72 ± 17.3

% patients treated with darbepoetin 31.6 ± 7.2

% patients with dialysate calcium content of 2.5 mEq/l 32 ± 24

% patients with dialysate calcium content of 3 mEq/l 57.2 ± 22.5

% patients with dialysate calcium content of 3.5 mEq/l 24 ± 23.2

% patients treated with alphacalcidol 21.5 ± 17.3

% patients treated with paricalcitriol 24.6 ± 14.2

% patients treated with calcitriol 16.7 ± 14.6

% patients treated with calcimimetics 18.8 ± 6.8

% patients treated with phosphate binders (aluminium-containing) 15.2 ± 6.7

% patients treated with phosphate binders (calcium-containing) 44.6 ± 11.7

% patients treated with phosphate binders (sevelamer) 50 ± 18.4

The results expressed in the table are the means of the values obtained in each center, not of the overall
population.

Table V. Results of indicators for vascular access in the center studied

Indicator Median (25th-75th percentiles) % centers complying with objectives Guideline objectives

% incident patients with mature VA 50 ( 34.5-61.2) 0% > 80%*
> 75%**

% incident patients with AVF 45.4 (31.5-55.2) 0% > 80%*

% incident patients with graft 1.9 (0-6.7) 85.7% < 10%*

% incident patients with temporary catheters 13.0 (5.4-39.2) 42.8% < 10%*

% incident patients with permanent catheters 25 (8.2-34.5) 28.5% < 10%*

% prevalent patients with AVF 67.2 (55.8-79.8) 19.0% > 80%*

% prevalent patients with graft 4.7 (1.7-12.6) 71.4% < 10%*
< 12%**

% prevalent patients with temporary catheters 3.4 (0.5-6.3) 80.9% < 10%*

% prevalent patients with permanent catheters 15.9 (12.9-19.7) 14.2% < 10%*

Incident patients refers to patients who started hemodialysis during 2007. Prevalent patients refers to patients on hemodialysis as of December 31, 2007. The results are ex-
pressed as the median of the results of the indicator obtained in the different centers, and indicate that half o fthe centers had higher and half lower values than the value
shown. 
* Source: Proposal for quality indicators of the SEN, Guidelines for vascular access. 
** Source: Guidelines for hemodialysis centers.



Nefrología (2008) 6, 597-606 603

ced the results. It is thus considered necessary to include the

percentage of patients with hemoglobin < 12 g/dl as an indi-

cator in the future. This will probably contribute to an increa-

sed variability of this indicator, as has already been shown in

the literature,15 which will lead us to modify the standard to

adapt it to the new reality.

When evaluating the results of the indicators and the ex-

pectations for each one of them, especially those related to

anemia or dialysis adequacy, it should be taken into account

that no exclusion criterion was applied. The analysis of indi-

cators included all patients, regardless of whether they had

just entered the unit as incident cases, came from a hospital

admission, or had an infectious complication from the vascu-

lar access or bleeding. The reason for this decision is that the

evaluation of indicators must first serve to allow the center to

determine its situation and to identify the patients with pro-

blems on whom action needs to be taken. It is likely that in

some cases this may have influenced the results of a specific

center versus the others, but the objective is not so much to

obtain good results as to know and be able to take action on

results that reflect the reality of our patients.

The standard establishing 80% as the percentage of pa-

tients with optimum ferritin levels (between 100 and 800

ng/ml) is considered adequate, since compliance was superior

in 60% of centers, and increased from 47% at the start of the

study. Bone and mineral metabolism was the area where the

largest changes were produced in the study, and also where

there is the largest gap for improvement and standardization

of results. This may have been due to the fact that it is one of

the aspects in which the largest conceptual changes have been

introduced in recent years16 and in which new therapeutic

tools have emerged,17 which have led to different treatment

strategies.18 This has no doubt had consequences that will

need to analyzed at a later date. We do not know at this time

which standards are most desirable, especially in a context of

changing therapeutic resources, so we need to adjust the ob-

jectives to the best results obtained in clinical practice and

analyze the factors that may have contributed to this improve-

ment in results. Overall, mean attainment of the PTH target

between 150-300 pg/ml by the centers was 37.6%. The stan-

dard defined, which was compliance in more than 30% of pa-

tients, was achieved by 77% of centers, whereas only 36%

were able to achieve the objective of 40%. Therefore, it seem

reasonable to maintain the defined objective of 30% for now.

An in-depth analysis of the treatment data available in the

study database would probably allow us to improve our

knowledge of the best clinical practices as regards the use of

calcium in dialysate, phosphate binders, calcimimetics or

types of vitamin D. 

The distribution of the patients not achieving the PTH tar-

get was 30% with suppressed PTH (< 150 pg/dl) and 33%

with PTH levels above 300 pg/ml. More than half of centers

complied with the objective of having less than 0.5% of pa-

tients with severe hyperparathyroidism, with calcimimetics

having been introduced in 18.8% of patients. Calcium con-

trol was one of the aspects that varied the most during the

study, with up to 67% of patients achieving calcium in the

target range (between 8-9.5 mg/ml). Nearly 80% of patients

had a serum calcium below 9.5 mg/dl and more than 95%

below 10.2 mg/dl. There is no standard defined in this area

on a population level, so these data may serve as a guide in

the future.

On the other hand, phosphorus control is currently one of

the most important problems in dialysis units. This indicator

has been clearly associated with mortality and its compliance

is associated with achievement of adequate adherence to tre-

atment. Serum phosphate levels below 5.5 mg/dl were achie-

ved by 77% of patients, and all centers exceeded the objective

of 50% established in the guidelines for hemodialysis centers.

It seems more reasonable to use the standard established in

the proposal for quality indicators of the SEN (> 75%). Com-

pliance with this standard went from 43% to 68.5% of centers
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Table VI. Results of the Spanish multicenter study in 2007 compared with the data published in the 2006 Annual
Report ESRD Clinical Performance Measures Project (USA)

Indicator
2007 2006

annual data from Spanish centers annual report USA

Dialysis adequacy

% pts with Kt/V > 1.3 (2nd generation Daugirdas) 88.1% 94%

Arithmetic mean of Daugirdas Kt/V 1.6 ± 0.2 1.6 ± 0.3

Anemia

% pts with HB > 11 g/dl 79% 84%

Mean of hemoglobin levels (g/dl) 12.1 ± 0.5 12.0 ± 1.2

% pts with ferritin > 100 ng/ml 93.7% 95%

% pts with ferritin > 800 ng/ml 12.3% 24%

Vascular access

% incident patients with AVF 45.4% 54%

% prevalent patients with AVF 67.2% 44%

% prevalent patients with permanent catheters 15.9% 21%

The data expressed in this table refer to the last quarter of 2007 in Spain and the last quarter of 2006 in USA, except for the percentage of incident patients with VAF in
Spain which refers to the whole year of 2007.
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over 2007, and it is indicator whose plans and strategy for im-

provement depend largely on our efforts to increase patient

adherence to treatment.19

Although measurement of albumin levels is a poor para-

meter to assess nutritional status, it is a known factor that is

associated with mortality in hemodialysis. Twenty-two per-

cent of patients in the study sample had albumin levels

below the therapeutic range. When evaluating this indicator,

it should be taken into account that there is significant varia-

bility in serum levels depending on the hydration state of the

patient and the technique used for its measurement, in addi-

tion to the possible influence of the presence of an inflam-

matory state. 

The guidelines for vascular access (VA) of the SEN esta-

blish as quality objectives that more than 80% of incident pa-

tients should have a mature VA at the start of hemodialysis.

More than 80% of prevalent patients should have an arterio-

venous fistula (AVF), less than 10% a graft, and less than

10% permanent catheters (PC). The annual rate of thrombosis

should be less than 25% for AVF and less than 50% for grafts.

Compliance with these currently defined quality objectives

for vascular accesses in Spain is very low. Despite the diffe-

rences in characteristics and location of the centers, the lack

of compliance with some indicators is generalized and with

very similar figures. It is striking that both the objectives and

standards established for the same healthcare process are dif-

ferent in different countries; for instance, the guidelines for

vascular access of the SEN recommend that an arteriovenous

fistula should be placed in 80% of prevalent patients on he-

modialysis,20 while the objective established in the K/DOQI

guidelines is ≥ 40%,21 and the objective in Canada is > 60%.22

This variability may be somewhat easier to understand betwe-

en different countries. However, this study shows that varia-

bility exists even between centers from the same country.

There is a need for better planning of vascular accesses in in-

cident patients and for a change to objectives more in keeping

with the current reality in Spanish, particularly in regard to

permanent catheters and arteriovenous fistulas in prevalent

patients. 

One of the current challenges is to reduce the variability in

the care provided,23 which may be explained by multiple and

complex reasons. Systematic, planned measurement of qua-

lity indicators and sharing with other centers can help to im-

prove and standardize their results. With application of these

improvement tools (feedback and benchmarking), an overall

improvement was detected over the study period. More than

half of centers improved their results in all indicators over the

study, with calcium and phosphorus control being the area

where the highest percentage of centers (around 80%) achie-

ved the planned objectives. It is notable that the centers that

improved their results over the study started from much lower

levels of compliance than the centers that showed no change

or worse results, whose percentages of compliance at the start

of the study were already very high and hence difficult to im-

prove on. Establishing the values that can be improved and

those that are considered adequate or optimal will be one of

the objectives of this group: the preliminary results of this

study already point in this direction. Some centers were alre-

ady using quality management systems and benchmarking

and feedback technique prior to the study, which probably ex-

plains at least partially why no difference was noted in their

results. The design of improvement plans to address the pro-

blems identified by the indicators will be one of strategies to

implemented in the future by the Quality Management Group

of the SEN. 

An exhaustive analysis to define which quality indicators

are worth measuring and which are the most appropriate

standards remains to be done; here we have only discussed

and compared the study results with the standards proposed

by the SEN for some of the most relevant indicators. In view

of the lack of overall data on hemodialysis in our country,

these results may be useful as guide for the participating he-

modialysis units. However, we should consider the limita-

tion of the small number of participating centers compared

to the total number of hemodialysis centers in Spain and the

fact that these centers are especially involved and aware of

quality improvement. Consequently, the results are biased

and cannot be considered representative of the total popula-
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Table VII. Percentage of compliance of the centers versus the standard defined by the Quality Management
Group and the Guidelines for Hemodialysis Centers of the Sen

Percentage of centers complying Percentage of centers complying
Standards

Indicator with the standards defined with the standards defined
defined

January 2007 December 2007

% pts with Kt/V > 1.3 65 90.9 > 80% (*)
45 50 > 88% (**)

% pts with Hb > 11 0 0 > 95% (*)
47.2 21.7 > 85% (**)

% pts with ferritin between 100-800 47.6 60.8 > 80% (*)(**)

% pts with PTH between 150-300 71.4 77.2 > 30% (*)
28.5 36.3 > 40%

% pts with PTH < 800 57.1 57.1 > 95,5% (*)

% pts with P < 5.5 42.8 69.5 > 75% (*)
90.4 100 > 50% (**)

(*) Source: Proposal for quality indicators of the SEN. (**) Source: Guidelines for hemodialysis centers.
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tion of patients on hemodialysis. It is hoped that a larger

number of centers will join this project so that the data pro-

vided are truly representative of the Spanish hemodialysis

population. A special effort was made to facilitate calcula-

tion of the indicators with a software designed specifically

for this task, attached to the Nefrosoft® and Baxter® databa-

ses, which are the computer programs used as the electronic

medical history by most dialysis centers. This allowed the

quality indicators to be generated in all the dialysis units

without an excessive effort. The Quality Management

Group of the SEN is open to collaboration in the develop-

ment of the modules of indicators specific to other databa-

ses; this would allow the incorporation of dialysis centers

using other formats.

These preliminary results show the importance of defining

standards that are adequately adjusted to the characteristics of

the population we are treating and the new treatments availa-

ble, and that they should be reviewed periodically and chan-

ged if necessary. It also allows us to compare our results with

other countries, as shown in Table 6, where the results of the

Spanish group are compared with the results of a large group

of patients from the USA, a country with a long history of

monitoring and dissemination of quality indicators.

We can conclude that we are making progress in our know-

ledge of clinical results in our hemodialysis units, although

there is still a long way to go. To monitor and share CPM re-

sults with other hemodialysis centers might help to improve

their results and also reduce intercenter variability.
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