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ABSTRACT

Introduction: The rate of Chronic hepatitis C in dialysis
patients is higher than in the general population. The
SHECTS study, has the goal of analysing the level of
examination and follow-up of patients with chronic hepatitis
Cvirus (HCV) infections on haemodialysis, and to determine
the current prevalence of these patients. Method: A national,
multi-centre, cohort study carried out between September
2010 and September 2011. We sent a data collection folder to
all Spanish haemodialysis units to include information
regarding each centre and the nephrological/hepatological
situation of their HCV-positive patients. Results: A total of 187
haemodialysis units (71 hospital-based) participated in the
study. The global prevalence of HCV was estimated at 5.6%.
The most common cause of chronic kidney disease was
glomerular (25%); of the 72.1% of patients who had
undergone a renal biopsy, 23.2% had glomerulonephritis
that could have been associated with HCV. Genotyping had
not been carried out in 64%, liver ultrasound had not been
applied in 61.3%, and liver biopsies were not performed in
87.7%. One-third of all patients received care from a
gastroenterologist. Antiviral treatment was administered to
26.6% of patients, with a sustained viral response in 35.3%
and suspension of treatment in 67.4%. Conclusion: The
prevalence of HCV in patients on haemodialysis in Spain has
decreased considerably in the last decade to the point of
reaching similar rates to those of neighbouring countries. These
patients receive incomplete analyses of liver condition, and
individuals who receive antiviral treatment and untreated
patients constitute a large proportion, despite having low viral
loads and being candidates for kidney transplants.
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Estudio multicéntrico espanol SHECTS: situacion hepatica
de los pacientes con hepatitis cronica por el VHC en
tratamiento sustitutivo renal con hemodialisis

RESUMEN

Introduccion: La hepatitis C cronica en pacientes en diélisis es
mayor que en la poblacion general. El estudio SHECTS tiene
como objetivos analizar el nivel de estudio y sequimiento de los
pacientes con infeccién cronica por el virus de la hepatitis C
(VHC) en hemodiélisis y determinar su prevalencia actual.
Meétodo: Estudio de cohorte multicéntrico nacional, realizado
entre septiembre de 2010 y septiembre de 2011. Se envid un
cuaderno de recogida de datos a todas las unidades de
hemodialisis de Esparia para incluir informacion de la unidad y
de la situacion nefroldgica y hepatoldgica de sus pacientes VHC-
positivos. Resultados: Participaron en el estudio 187 unidades
de hemodialisis (71 hospitalarias). La prevalencia del VHC se
estimo en el 5,6 %. La causa mdas frecuente de enfermedad
renal cronica fue la glomerular (25 %); del 72,1% de los
pacientes que se habia sometido a una biopsia renal, el 23,2 %
presentaba una glomerulonefritis que podia estar asociada al
VHC. No se disponia del genotipo en el 64 %, ecografia hepéatica
en el 61,3 %, biopsia hepatica en el 87,7 %. Un tercio era
sequido por un digestélogo. El 26,6 % habia recibido
tratamiento antiviral, con respuesta viral sostenida en el 35,3 % y
suspension del tratamiento en el 67,4 %. Conclusion: La
prevalencia del VHC en hemodialisis en Espafia ha disminuido
notablemente en la ultima década hasta igualarse a la de paises del
entorno. Estos pacientes tienen un estudio incompleto de su
hepatopatia y los tributarios de tratamiento antiviral y no
tratados constituyen un numero considerable, a pesar de tener
cargas virales bajas y ser candidatos a trasplante renal.

Palabras clave: Hepatitis C. Hemodidlisis. Enfermedad
renal crénica.

INTRODUCTION

Hepatitis C (HCV) virus infections in patients with stage 5
chronic kidney disease (CKD) is higher than in the general
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population. In haemodialysis, a prevalence of 13% is
observed with high variability (1%-70%),' even between the
haemodialysis units of a same country?: it is less than 5 % in
the north of Europe; around 10% in the south of Europe and
the United States; and between 10% and 50% and up to 70%
in many developing countries, including some regions of
Asia, Latin America and north Africa.’® HCV infection
incidence has decreased by at least 1%-2% in developed
countries."*® In Spain, the prevalence of HCV infection in
haemodialysis from 1997 to 2001 was estimated at 22%."' In
kidney transplants, prevalence of the HCV infection varied
between 7% and 40%, also with a wide geographic and
demographic variability.'*

In spite of the evidence that exists on the benefits of antiviral
treatment in patients with chronic hepatitis due to HCV and
CKD prior to kidney transplant, only some kidney transplant
protocol require treatment against HCV and it is not usually
catalogued as a transplant prerequisite, but rather a
recommendation.”"

Since there is no medical literature on the level of study
and follow-up of chronic hepatitis C in patients on
haemodialysis, the need to carry out a cross-sectional
study to compile all related aspects, with the aim of
detecting improvements in its diagnosis and treatment and
assessing the possibility of carrying out a
multidisciplinary management between nephrologists and
hepatologists.

METHOD

A data collection folder was created with clinical,
analytical and complementary test parameters related to
the patients’ kidney and liver situation, to be completed
from the information in the medical records of patients
with chronic hepatitis C on haemodialysis. This folder was
sent to all the Nephrology Services and outpatient
haemodialysis units in Spain and compiled in the National
Nephrology Yearbook 2010, published by Medibooks, as
well as a letter presenting the study, to be completed by a
representative researcher from each centre. The folders
had to be returned to the postal address of the coordinating
centre or the e-mail address of those coordinating the
study, to include the data in a central database.

The patients had to sign their informed consent to provide
their data if the health centre did not have prior authorisation
for their use in scientific research.

The study was approved by the Clinical Research and Ethics
Committee of the coordinating centre.

The study took place from September 2010 to September
2011.
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Variables

- Centre data: centre name, number of patients in the
centre, number of patients with HCV infection,
representative researcher for the centre, data collection
date.

- Personal details of the patient: initials, sex, age, height,
weight.

Kidney situation

- Aetiology of chronic renal failure.

- Renal replacement therapy: current, duration; previous,
duration; vascular access (current, duration; previous,
duration). Anticoagulant therapy (yes/no): oral (yes/no),
dose, cause; intradialytic (yes/no), dose.

- Candidate for kidney transplant (yes/no), active on the
kidney transplant waiting list (yes/no).

Liver situation

- Viral load, genotype; drinking habit (yes/no), alcohol
consumption per day (less than 40g, 40-80g, over 80g);
coinfection (hepatitis B virus, human
immunodeficiency virus); glutamic oxaloacetic
transaminase (GOT), glutamic pyruvic transaminase
(GPT), gamma-glutamyltransferase (GGT), alkaline
phosphatase, direct bilirubin, total bilirubin, albumin,
creatinine, International Normalized Ratio (INR),
prothrombin time.

- Previous treatment of the HCV infection (yes/no):
monotherapy with conventional interferon,
monotherapy with pegylated interferon, combined
therapy (ribavirin and interferon); duration of treatment;
suspension of treatment (yes/no), reason.

- Portal hypertension (yes/no): hypersplenism (yes/no),
ascites (yes/no), esophageal varices (absent, small,
large). Portal hypertension complications (yes/no):
upper  gastrointestinal ~ haemorrhage  (yes/no),
spontaneous bacterial peritonitis (yes/no), hepatic
encephalopathy (yes/no).

- Beta blocker treatment (yes/no).

- Hepatic Cirrhosis (yes/no).

- Candidate for liver transplant (yes/no/not assessed).

- Liver transplant waiting list (yes/no).

- Follow-up by the Gastrointestinal System Service
(yes/no).

- Complementary tests: gastroscopy (yes/no), description;
colonoscopy (yes/no), description; liver ultrasound
(yes/no), hepatic portal vein diameter, hepatic portal
vein flow, spleen diameter, ascites; haemodynamics of
the liver (yes/no), hepatic venous pressure gradient;
liver biopsy (yes/no), description.

Researcher evaluation of the questionnaire

e Has the questionnaire helped you to assess the
management of your patients with HCV?
(yes/no).
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Statistical analysis

The data were analysed through the SPSS software version
18. The Student’s ¢ was used for variables with normal
distribution and the Mann-Whitney test if they did not match
the normality principle. The relationship between the
qualitative variables of two or more categories was carried
out by x*test.

RESULTS
Participating centre data

Of the 366 Spanish haemodialysis centres registered in the
MediBooks National Yearbook 2010, 14 had disappeared
due to transfer, merger, closure or change of name, with 352
being active: 180 inpatients and 172 outpatients. The
following participated in the study: 187 centres (53,1 %): 71
inpatients (38 %) and 116 outpatients (62 %); all sent their
prevalence data and 50 centres sent the complete data
collection folder. The participant percentage per autonomous
community is represented in Figure 1.

Of the 12 472 patients registered, 708 showed chronic
hepatitis C, constituting a chronic HCV infection prevalence
in haemodialysis patients in Spain of 5.6 %, from the sample
surveyed. 75.9% of the centres had at least one HCV-
positive patient on haemodialysis.

Personal details of the patients

Data collection folders of 232 patients (57.2 % male), with
an average age of 58.8+15.1 years (range from 24 to 88
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Figure 1. Map of Spain with the participation of
haemodialysis centres by autonomous community.
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years) were received. The body mass index was 24+5.3kg/m?
(15-19.9kg/m?, 23.2%; 25-29, 9kg/m?, 19%; over 30kg/m?,
28.2%).

Kidney situation

The characteristics corresponding to the patients’ kidney
situation are displayed in Table 1. The most frequent cause
of CKD was glomerular aetiology (25%), followed by
diabetes (17%) (Figure 2). 72.1% had undergone renal
biopsy, with 23.2% displaying glomerulonephritis
potentially linked to HCV (Table 2).

Table 1. Kidney situation of HCV-positive patients on
haemodialysis.

Aetiology of chronic kidney disease (%)

Unknown 21
Multifactorial 3
Vascular 6
Diabetic nephropathy 17
Chronic tubulointerstitial nephropathy 15
Glomerular 25
Renal polycystosis 5
Other 8
Renal replacement therapy
Period on haemodialysis (months), median 54
Vascular access (% current/previous)
- None 0/27
- Autologous fistula 58.5/43.9
- Prosthetic fistula 6.4/8.8
- Tunnelled catheter 28.3/31.4
- Temporary catheter 27/82.3
Anticoagulation (%)
- During dialysis 80.3

- Heparin sodium 63

- Low molecular weight heparin 37
- Oral 11

Causes

- Atrial fibrillation 40

- Ischaemic heart disease 20

- Valve repair 15

- Deep vein thrombosis 10

- Peripheral arterial disease 10

- Antiphospholipid syndrome 10

- Vascular access thrombosis 5
Previous technique (%)
- None 44 .3
- Peritoneal dialysis 8.4
- Kidney transplant 48.8
Kidney transplant (%)
Candidate 40.9
Active 17.3
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The mean haemodialysis time was 54 months (4.5 years),
with a range of one month to 32 years. 64.9% of the patients
were carriers of an arteriovenous fistula; 31.4% and 82.3%
had previously had at least one tunnelled catheter and one
temporary catheter, respectively.

19.7 % of patients did not receive anticoagulation during
dialysis; of those who did receive it, 63% did so with heparin
sodium and 37%, with low molecular weight heparin. 11%
underwent treatment with oral coagulants for one of the
following reasons: atrial fibrillation (40%), ischaemic heart
disease (20%), valve repair (15%), deep vein thrombosis
(10%), peripheral arterial disease (10%), antiphospholipid
syndrome (10%), vascular access thrombosis (5%).

8.4 % had previously been on peritoneal dialysis.

Other
8 %

Unknown
21%

Polycystosis
5%

Multifactorial

Glomerular =
25% Vascular
6%
Diabetic
. - 17%
Tubulointerstitial
15%

Figure 2. Aetiology of chronic kidney disease.
Table 2. Glomerulonephritis types
Type of glomerulonephritis %
Not stated 27.9
Membranoproliferative 18.6
IgA 14
Focal segmental 9.3
Lupus 9.3
pANCA 7
Extracapillary 4.7
Membranous 2.3
Cryoglobulinemia 2.3
Alport's syndrome 2.3
Schénlein-Henoch Purpura 2.3

IgA: immunoglobulin A; pANCA: perinuclear anti-neutrophil
cytoplasmic antibodies.
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With respect to kidney transplantation, 48.8% of the patients
had received a previous kidney transplant, 40.9% were
potential candidates to renal transplantation and only 17.3%
was active in the waiting list.

Liver situation

The characteristics corresponding to the liver situation
of the patients is displayed in Table 3.

With regard to their personal background, 11.6% of
patients had a drinking habit. 5.7% were co-infected by
the hepatitis B virus and 6.7%, by the human
immunodeficiency virus.

Of the 36% of patients whose genotype was known,
87.8% were type 1, 2.7% were type 2, 2.7% were type 3
and 1.4% were type 4. Most patients had a low viral load
(less than 600,000 copies, 72.7%) or very low (less than
400 copies, 42.7%). 24.3% had elevated GPT levels
(above 28U/I) and 27.2% of GGT.

The patients had undergone the following
complementary tests: liver ultrasound, 38.7%; liver
biopsy, 12.3%; hepatic venous pressure gradient, 2.1%,
gastroscopy, 28.8%, colonoscopy, 19%. Of the 12.3% of
the patients in which a liver biopsy was conducted,
23.8% had FO histology, 23.8% F1, 28.5% F2, 4.7% F3,
4.7% F4, in 14.5% the grade of fibrosis was not
determined due to insufficient sample. 42.8% of the
patients with elevated transaminases received biopsies.
Analytical, radiological and portal hypertension
endoscopic data were found in 11.1% of patients, while
3.8% suffered complications (varicose bleeding, ascites,
spontaneous bacterial peritonitis).

A third of patients (36.6%) were periodically followed-
up by the Gastrointestinal System Service.

26.6% had received antiviral treatment: 4.7%, with
conventional interferon, 10.9% with pegylated interferon,
9.9% with pegylated interferon and ribavirin, 1% had
received at least two different treatments. In 35.3% of the
patients treated a sustained viral response was obtained.
28% of the patients with hypertransaminasaemia, 36.1% of
the patients with glomerulonephritis linked to HCV and
51.4% of the patients followed up by the Gastrointestinal
System Service received antiviral treatment. Of 51.4% of
the active patients in the waiting list for kidney transplant
who received treatment, 44.4% obtained a sustained viral
response. The treatment had a mean duration of 7.4+5
months; 67.4% had suspended treatment: 35% due to lack
of response, 31% due to anaemia, 21% due to intolerance,
3% due to secondary psychosis, and 10% for other
reasons.
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Table 3. Liver situation of HCV-positive patients on
haemodialysis

Drinking habit (%) 11.6
< 40g alcohol per day 8.9
40g-80g alcohol per day 2.6
> 80g alcohol per day 0
Coinfection (%)
Hepatitis B virus 5.7
Human immunodeficiency virus 6.7
Genotype (%)
Unknown 64
1 87.8
2 2.7
3 2.7
4 1.4
Viral load (%)
< 400 copies 42.7
< 600.000 copies 72.7
> 800.000 copies 26.6
GOT (U/l) 25.2 +18.7
GPT (U/l) 24.4 + 19.4
GGT (U/l) 77 £ 108.2
AP (U/1) 137.2 £+ 133.3
TB (mg/dl) 0.8+1.4
Albumin (g/dl) 3.6 £0.5
INR 1.4+24
Prothrombin time (%) 86.4 + 26.7
Complementary tests (%)
Liver ultrasound 38.7
Liver biopsy 12.3
Hepatic venous pressure gradient 2.1
Gastroscopy 28.8
Colonoscopy 19
Portal hypertension (%) 1.1
Complications 3.8
Follow-up by the Gastrointestinal 36.6
System Service (%)
Antiviral treatment (%)
Monotherapy with conventional inferon 4.7
Monotherapy with pegylated inferon 10.9
Pegylated inferon and ribavirin 9.9
More than one therapeutic option 1
Liver transplant (%)
Candidate 1.6
Active on waiting list 1.6
Not assessed 32.8

TB: total bilirubin; AP: alkaline phosphatase; GGT: gamma-
glutamyltransferase; GOT: glutamic oxaloacetic transaminase;
GPT: glutamic pyruvic transaminase; INR: International
Normalized Ratio; HCV: hepatitis C virus.

The same patients who were candidates for liver transplant
were on the waiting list (1.6%); 32.8% had not been assessed
for liver transplant.
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Self-reported questionnaire

83.8% of researchers gave a positive assessment of the
influence that the questionnaire had in their self-evaluation
on the management that they carried out on their HCV-
positive patients.

DISCUSSION

This study situates the prevalence of chronic hepatitis C in
haemodialysis in Spain at 5.6%, similar to that of its
neighbouring European countries. The reduction in the
prevalence of HCV in haemodialysis in Spain since 2001
may be due to various reasons. It is possible that the death of
some infected patients may have been caused by
contaminated transfusions before the 1990°s. In addition, the
preventive measures carried out by the Spanish Nephrology
Society may have contributed to decreasing contagion, since
most centres throughout the decade from 2000 to 2010 have
adopted some isolation measures.”? The prevalence study
carried out from 1997 to 2001 included around twenty
centres, which also may have caused a bias towards that
sample. In spite of the attempts to concentrate HCV-positive
patients in specific units, 75.9% of haemodialysis centres in
Spain have at least one patient with chronic hepatitis C, and
as such, sources of infection continue to exist which oblige
efforts to be made regarding prophylaxis measures, more
than on the distribution of patients.

Unlike HCV-negative patients, who display high blood
pressure and diabetes as causes of their CKD, patients with
chronic  hepatitis C more commonly have a
glomerulonephritis aetiology in 23.2% with a potential link
to HCV (membranous or membranoproliferative
glomerulonephritis with or without cryoglobulinemia). The
haemodialysis period is long (a median of 54 months), with
a very wide range (one month to 32 years), which helps to
understand the higher likelihood of infection since there is
longer exposure, as well as a better indication of anti-viral
treatment because of a longer life expectancy. The high
percentage of patients not requiring anticoagulation during
analysis without being anticoagulated (19.7%) must be
highlighted, which would exclude different coagulopathies,
amongst them, that secondary to portal hypertension.
Although the number of candidates for kidney transplant is
high, less than half are included on the waiting list. As with
HCV-negative patients, the use of temporary and tunnelled
catheters is high and in many cases occurs in subjects
selected for arteriovenous fistula, which they currently bear
(58.5 % autologous, 6.4 % prosthetic).

HCV-positive patients display factors forecasting good
response to antiviral treatment, such as low viral load
(72.7%) and the degree of fibrosis (76.1% of patients had a
degree of fibrosis under or equal to F2). Nevertheless, it is

Nefrologia 2013;33(2):188-95
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striking that only 26.6% had received antiviral treatment.
Furthermore, only 28.8% of those displaying
hypertransaminasemia had been treated, which, in the past,
was associated with high necroinflammatory activity in these
patients, although CKD in haemodialysis produces
hypertransaminasemia and the values may be
underestimated.” 36.3% of those who may have had
secondary glomerulonephritis had received antiviral
treatment, 51.4% of those who were being followed up by
the Gastrointestinal System Service and 51.4% of those who
were in the kidney transplant waiting list, with a high
percentage of treatment suspension (67.4%) and,
nevertheless, with an acceptable sustained viral response rate
(44.4%). Likewise, Gastrointestinal System Service follow-
up is low (36.6%), bearing in mind that the HCV infection
may develop into cirrhosis and result in hepatocellular
carcinoma. It is striking that 73.6% of patients had an
ultrasound, but only 38% with description of liver
morphology and dynamic.

The high assessment of nephrologists about the usefulness of
the questionnaire (83.3%) leads to strategies of this type
being considered with the aim of carrying out an evaluation
of the management of patients and treatment attitudes.

This study is the first on a worldwide scale that assesses the
level of study and follow-up of HCV-positive patients in
renal replacement therapy with haemodialysis. It highlights
the scarcity of the study of patients with liver disease due to
HCYV in haemodialysis and, as a result, their insufficient
follow-up. It also demonstrates that there is a considerable
group of infected patients who qualify for antiviral
treatment, which would avoid complications secondary to
liver disease, would decrease post-transplant kidney
complications and would reduce the risk of HCV contagion
in a Haemodialysis Unit.

It would be necessary to establish joint management
protocols for patients with chronic HCV infection on
haemodialysis, with the participation both of nephrologists
and of hepatologists.
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APPENDIX. Collaborating researchers in the SHECTS multi-centre Spanish study
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Gaspar  Balaguer Alberti  (Centro de
Hemodidlisis de Loja, Granada, Spain)

M.2 Carmen Ruiz Fuentes (Centro de
Hemodialisis Guadix, Granada, Spain)

Pilar Loépez Marquez (Centro de Didlisis
Nuestra Sefiora de la Cabeza, Motril, Granada,
Spain)

Carmen Sanchez Perales (Hospital General de
Jaén, Jaén, Spain)

Carmen Sanchez Perales (Centro de Didlisis de
Santa Catalina, Jaén, Spain)

Gaspar Balaguer Alberti (Centro Nefrodidlisis
Linares, Jaén, Spain)

Francisca Hermosilla Sanchez (Centro de
Hemodialisis Playa de la Victoria, Ubeda, Jaén,
Spain)

M.2 Victoria Moreno Mufioz (Fresenius Medical
Care Malaga, Mélaga, Spain)

Rafael Franquelo Soler (Hospital Xanit
Internacional, Benalméadena, Mélaga, Spain)
Encarnacién Vega Agredano (Centro de
Hemodidlisis de Estepona, Estepona, Malaga,
Spain)

José Luis Pizarro Ledn (Centro de Hemodialisis
de Torremolinos, Torremolinos, Mélaga, Spain)
Alvaro Fernandez de Diego (Centro de
Diélisis Bellavista, Sevilla, Spain)

Alvaro Fernandez de Diego (Centro de
Dialisis de Osuna, Osuna, Sevilla, Spain)

(Hospital

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Olinda Gémez Pérez (Centro de Didlisis Isla de
la Cartuja, Santiponce, Sevilla, Spain)

Elena Jiménez Vibora (Centro de Didlisis Sierra
Este, Sevilla, Spain)

M.? Jests Moyano Franco (Hospital Virgen
Macarena, Sevilla, Spain)

M.? Jesis Moyano Franco (Centro Periférico
Virgen Macarena, Sevilla, Spain)

Luis Gil Sacaluga (Hospital Virgen del Rocio,
Sevilla, Spain)

Carlos Fernandez Andrade (Unidad de Didlisis
Virgen de la Paz, Sevilla, Spain)

Alvaro Fernandez de Diego (Clinica San Carlos,
Sevilla, Spain)

Maria Parallé Alcalde (Centro de Didlisis
Montequinto, Dos Hermanas, Sevilla, Spain)
M.? José Gdmez Rodriguez (Centro de Didlisis
San Juan de Aznalfarache, Sevilla, Spain)

Isabel Celes Justes (Hospital General San Jorge,
Huesca, Spain)

Rafael Gasca Ercilla (Hospital de Jaca, Huesca, Spain)
Eva Armada Fernandez (Centro de Didlisis Cruz
Roja, Oviedo, Spain)

Camino Garcia Monteavaro (Hospital San
Agustin, Avilés, Oviedo, Spain)

Pedro Escalada Rodriguez (Hospital Carmen y
Severo Ochoa, Cangas de Narcea, Oviedo,
Spain)

Julia Megido Moro (Hospital de la Cruz Roja,
Gijoén, Oviedo, Spain)

Luis Quifiones Ortiz (Hospital Comarcal Jarrio-
Coanfa, Oviedo, Spain)

Beatriz Diez Ojea (Hospital Valle del Nalon,
Riano-Langreo, Oviedo, Spain)

José Antonio Quintanar Lartundo (Dialsan S.L.,
Santander, Spain)

Celestino Pifiera Haces (Hospital Marqués de
Valdecilla, Santander, Spain)

Agustin  Ortega Cerrato  (Clinica de
Hemodidlisis Asyter Albacete, Albacete, Spain)
Aurora Lopez Montes (Hospital General de
Albacete, Albacete, Spain)

Abelardo Fernandez Chéavez (Centro de Didlisis
Nuestra Sefiora Del Prado, Ciudad Real, Spain)
Sara Anaya Ferndndez and Luis Piccone
Saponara (Hospital General de Ciudad Real,
Ciudad Real, Spain)

Rebeca Garcia Agudo (Complejo Hospitalario
La Mancha-Centro, Alcazar de San Juan,
Ciudad Real, Spain)

Maria Victoria Guijarro Abad (Centro de Didlisis
Asyter de Alcazar de San Juan, Ciudad Real,
Spain)

Marfa Victoria Guijarro Abad (Centro de Diélisis
Asyter de Puertollano, Puertollano, Ciudad
Real, Spain)

José Antonio Herruzo Gallego (Centro de
Didlisis Asyter de Cuenca, Cuenca, Spain)
Javier Usén Carrasco (Hospital Virgen de la Luz,
Cuenca, Spain)

Marta Sanchez Heras (Hospital General de
Guadalajara, Guadalajara, Spain)

José Antonio Herruzo Gallego (Centro de
Didlisis Asyter de Toledo, Toledo, Spain)

Rafael Diaz-Tejeiro Izquierdo (Hospital Virgen
de la Salud, Toledo, Spain)
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86.

87.

88.

89.

90.

91.

José Antonio Herruzo Gallego (Centro de
Dialisis Asyter de Talavera de la Reina, Toledo,
Spain)

Begona Alaguero del Pozo and Juan Carlos
Chacon Unzué (Hospital Nuestra Sefiora de
Sonsoles, Avila, Spain)

Lourdes Sastre Romaniega (Centro de Didlisis
Burgalés, Burgos, Spain)

Pedro Abaigar Luquin (Hospital General Yague,
Burgos, Spain)

Juan Carlos Grisales Arroyave (Centro de
Didlisis Burgalés, Aranda de Duero, Burgos,
Spain)

Jorge Stefan Kasabji (Complejo Hospitalario de
Ledn, Leon, Spain)

Camilo Morente Esquivel (Fresenius Medical
Care Ledn, Ledn, Spain)

(Fresenius Medical Care Astorga, Leon, Spain)
José Paniagua de la Riva (Hospital del Bierzo,
Fuentesnuevas, Ledn, Spain)

Margarita Delgado Ceron (Ponfedial S. L.,
Ponferrada, Ledn, Spain)

Luisa Sanchez Garcia (Hospital Rio Carrién,
Palencia, Spain)

Miguel Terleira Borja (Complejo Hospitalario de
Salamanca, Spain)

Miguel Terleira Borja and Alberto Sanchez
Martin (Centro de Hemodidlisis Las Encinas,
Ciudad Rodrigo, Salamanca, Spain)

Miguel Terleira Borja (Centro de Hemodialisis El
Castanar, Béjar, Salamanca, Spain)

Jorge Rojas Rivera (Centro de Didlisis Los
Olmos, Segovia, Spain)

Manuel Asensio Sanchez (Hospital General de
Soria, Soria, Spain)

Ménica Brasalez Tejerina (Centro de
Hemodidlisis Los Pinos, Medina del Campo,
Valladolid, Spain)

Anunciacion  Gonzédlez  Lopez
Provincial de Zamora, Zamora, Spain)
Anunciacién Gonzélez Lépez (Hospital Virgen
de la Concha de Zamora, Spain)

Anunciacion Gonzélez Lopez (Centro de Didlisis
Bevente, Zamora, Spain)

Antonio Pellegri Santos (Centro de Didlisis
Verge de Montserrat, Barcelona, Spain)
Mercedes Pons Aguilar (Fresenius Medical Care
Barcelona, Barcelona, Spain)

Francesc Barbosa (Hospital del Mar, Barcelona,
Spain)

Ivan Gil Carballeira (Hospital Vall d'Hebron,
Barcelona, Spain)

Laura Ribera Tello (Fresenius Medical Care
Glorias, Barcelona, Spain)

Pilar Fernandez Crespo (Institut
Badalona, Diaverum  Servicios
Barcelona, Spain)

M.2 Angeles Juan Pérez (Institut Nefrologic,
Granollers, Barcelona, Spain)

Alberto Martinez Castelao and O. Taco
Sanchez (Hospital Universitari de Bellvitge,
Barcelona, Spain)

Montserrat Romero Rodriguez (Centre de
Dialisi de Mataro, Barcelona, Spain)

Loreley Betancourt Castellanos (Consorci Parc
Tauli, Sabadell, Barcelona, Spain)

(Hospital
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118.

119.

120.

121.

122.

123.

Ana Ruiz Losada (Cetirsa- Fresenius Medical
Care, Terrassa, Barcelona, Spain)

Marti Vallés Prats (Hospital Dr. Josep Trueta,
Gerona, Spain)

Rosa Garcia Osuna (Hospital de Palamos,
Gerona, Spain)

Isabel Naval Marcos (Althaia-Hospital de
Puigcerda, Gerona, Spain)

Angels Betriu Bars and Montserrat Belart
Rodriguez (Sistemes Renals, Lérida, Spain)
Mazine Bennouna (Centro Ceuti de Dialisis,
Ceuta, Spain)

M.? Cruz Cid Parra (Fresenius Medical Care
Badajoz, Badajoz, Spain)

Rosa Ruiz Calero (Hospital Infanta Cristina,
Badajoz, Spain)

Rosa Ruiz Calero (Hospital Perpetuo Socorro,
Badajoz, Spain)

Baldomero Romero Cancho (Complejo
Hospitalario Zafra-Llerena, Llerena, Badajoz,
Spain)

M.2 Teresa Calderén Morales (Complejo
Hospitalario Zafra-Llerena, Zafra, Badajoz, Spain)
Coral Martinez del Viejo (Fresenius Medical
Care Mérida, Badajoz, Spain)

Elena Garcia de Vinuesa Calvo (Fresenius
Medical Care Villanueva de la Serena, Badajoz,
Spain)

M. Teresa Hernandez Moreno (Fresenius
Medical Care Céceres, Céceres, Spain)
Alejandro Cives Muifo (Centro de Hemodidlisis
Fresenius Medical Care de Plasencia, Caceres,
Spain)

M.? Dolores Paz Calvo and Victor Arcoena Gilo
(Hospital La Rosaleda, Santiago de
Compostela, La Corufia, Spain)

Francisco Javier Garcia Labat (Avitum Galicia de
Lugo, Lugo, Spain)

Montserrat Pousa Ortega (Hospital da Costa
Burela, Lugo, Spain)

Francisco Javier Garcia Labat (Avitum Galicia,
Monforte de Lemos, Lugo, Spain)

(Centro de Didlisis Santa Marfa Nai, Orense, Spain)
(Complejo Hospitalario Cristal-Pifor, Orense,
Spain)

(Hospital Comarcal O Barco de Valdeorras,
Orense, Spain)

(Centro Os Salgueiros, Verin, Orense, Spain)
Olaia Conde Rivera (Centro de Hemodialisis Os
Carballos, Vigo, Pontevedra, Spain)

M.? Josefa de la Torre Diz and Norma Inés
Venegas (Centro de Didlisis Villagarcia de
Arousa, Pontevedra, Spain)

Gabriel Mateo (Nefdial Palma de Mallorca,
Palma de Mallorca, Spain)

Julidn Lopez Lillo (Clinica Menorca, Ciudatella,
Menorca, Spain)

Julidn Lépez Lillo (Hospital General Mateu
Orfila, Mahdn, Menorca, Spain)

Francisco Alonso Alman (Centro Dialisis Gran
Canaria RTF, Las Palmas, Spain)

Agustin Toledo Gonzalez (Hospital Insular Las
Palmas, Las Palmas, Spain)

Isrid Lintner (Club de Didlisis Maspalomas, Playa
del Inglés, Las Palmas, Spain)

Juan Monchoén Garcia (Club de Hemodialisis
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150.
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152.
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155.

Jandia, Morro Jable-Jandia, Las Palmas, Spain)
Adelaida Morales Umpiérrez (Hospital Doctor
José Molina Orosa, Arrecife, Las Palmas, Spain)
Eduardo Baamonde Laborda (Centro Avericum,
El Henar, Las Palmas, Spain)

Manuel Martos Fragoso (Clinica La Colina,
Santa Cruz, Tenerife, Spain)

Sebastian Ramos (B. Braun Avitum Canarias, S.
L. La Higuerita-La Laguna, Tenerife, Spain)

Rosa Pérez Morales (Club de Dialisis A.C.J. Los
Majuelos-La Laguna, Tenerife, Spain)

Desireé Luis Rodriguez (Hospiten Tamaragua,
Puerto de la Cruz, Tenerife, Spain)

Amalia Gallego Rey (Hospital Insular Ntra. Sra.
Guadalupe, San Sebastian de la Gomera,
Spain)

Belén Martin Pérez (Centro de Hemodialisis Los
Enebros, Madrid, Spain)

Luis Nieto Colino (Centro de Hemodidlisis
Santa Engracia, Madrid, Spain)

Raquel de Gracia Nunez (Clinica Ruber, Madrid,
Spain)

Nuria Quintanilla Valle (ICN San Luciano,
Madrid, Spain)

Yésika Amézquita (Clinica de la Fuensanta,
Madrid, Spain)

Ana Blanco Santos (Dialcentro, Madrid, Spain)
José Antonio Herrero Calvo (Hospital Clinico
San Carlos, Madrid, Spain)

Guillermina Barril Cuadrado (Hospital La
Princesa, Madrid, Spain)

Milagros Fernandez Lucas and José Luis Teruel
Briones (Hospital Ramén y Cajal, Madrid,
Spain)

Aurelio Sanz Guajardo (Sanatorio San Francisco
de Asfs, Madrid, Spain)

Carmen Gamez Matias (Unidad de Dialisis
Madrid Oeste, Madrid, Spain)

Pilar Martinez Rubio (Unidad Nefroldgica El
Pilar, Madrid, Spain)

José Ramoén Berlanga Alvarado (ICN Moncloa,
Madrid, Spain)

Hanane Bouarich (Hospital Principe de Asturias,
Alcald de Henares, Madrid, Spain)

Auxiliadora Garcia de Miguel (ICN Alcobendas,
Madrid, Spain)

Juan Martin  Navarro (Hospital del Tajo,
Aranjuez, Madrid, Spain)

Beatriz Gil-Casares Casanova (Hospital del
Sureste, Arganda del Rey, Madrid, Spain)

José Luis Merino Rivas (Hospital del Henares,
Coslada, Madrid, Spain)

Isabel Rodriguez Villarreal (Centro de Diélisis
Arroyo, Fuenlabrada, Madrid, Spain)

Judith Martins Mufioz (Hospital Universitario de
Getafe, Madrid, Spain)

Javier Naranjo Sanz (Centro Los Lauros,
Majadahonda, Madrid, Spain)

Karina Ruth Furaz Czerpak (Centro de
Hemodidlisis Los Llanos, Méstoles, Madrid,
Spain)

Silvia Caldés (Hospital Infanta Cristina, Parla,
Madrid, Spain)

Teresa de Miguel Anasagasti (ICN Torrejon,
Madrid, Spain)

José Luis Velasco Gonzalez (Hospital Comarcal
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183.

184.

185.

186.

187.

originals

de Melilla, Melilla, Spain)

Gladys Figueroa Ardila (Hocasa Ronda Sur,
Murcia, Spain)

Tomas Ortuno Celdran (Hospital Cieza, Murcia,
Spain)

Reiner Moya Carrillo (Hocasa El Palmar, Murcia,
Spain)

Francisco Peral Alarma y Telesfora Sempere
Rincon (Centro de Hemodidlisis de Lorca,
Murcia, Spain)

Eladio Lucas Guillén (Hospital Dr. Rafael
Méndez, Lorca, Murcia, Spain)

José Diego Giraldez (Hocasa Molina de Segura,
Murcia, Spain)

Asuncion Ruiz Carrero (Nefroclub San Pedro
del Pinatar, Murcia, Spain)

Joel Jordan Pérez (Hocasa Yecla, Murcia, Spain)
Carlos Solozabal Campos (Hospital Virgen del
Camino, Pamplona, Spain)
Oscar Garcia Uriarte
Apostol, Vitoria, Spain)
Begona Aurrekoexeatx Fernandez (Hospital
Txagorritxu, Vitoria, Spain)

Antonio Maza Barés (Club de Didlisis Dial-
Bilbao, Bilbao, Spain)

Eugenia Carazo Calvo (Nefro-Rioja S. L.,
Logrofio, Spain)

M.? Isabel Lozano Fernandez-Salguero (Clinica
Vistahermosa S. A., Alicante, Spain)

Francisco Paya Pastor (Hospital General de
Alicante, Alicante, Spain)

José Maria Pastor Mestre (Clinica Benidorm,
Alicante, Spain)

Antonio Llopis Pérez (Clinica San Carlos, Denia,
Alicante, Spain)

Fernando Ramos Torre (Hospital Marina Salud,
Denia, Alicante, Spain)

Silvia Cehetrit Soria (Ashdo S. A., Elx, Alicante,
Spain)

Alicia Araque de Juan (Ashdo S. A., San
Bartolomé-Orihuela, Alicante, Spain)

Analia Moledons (Ashdo S. A., Torrevieja,
Alicante, Spain)

Pilar Aguilar Climent (Centro de Didlisis
Castellon, Castellén, Spain)

Alejandro Pérez Alba (Centro de Didlisis
Nefroplana, Castellén, Spain)

Ramoén Pons Prades (Hospital General de
Castellén, Castellon, Spain)

Begona Bonilla Culebras (Nefrovall S. L., Vall
D'Uxo, Castellén, Spain)

Marta Serra and Virtudes Campos Iglesias
(Centro de Didlisis Lola Palomar, Vila-Real,
Castellon, Spain)

M.? José Herraiz Vilellas (Centro de Didlisis de
Vinards, Vinaros, Castellon, Spain)

M.? Fernanda Martinez Llopes (Casa de Salud
Hospital Catolico, Valencia, Spain)

Amparo Peris Viguer (Centro de Didlisis
Nefroclub Diaverum, Valencia, Spain)

Antoni Bordils Gil (Cediat Aldaya Alcer-Turia,
Valencia, Spain)

Claudia Palero Castell6 (Cediat-Cullera Alcer-
Turia, Valencia, Spain)

Luis Miguel Mufioz Ortega (Sometur, Puerto de
Sagunto, Valencia, Spain)

(Hospital  Santiago
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