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Abstract

Background: There is currently a growing interest, worldwide, for the possibilities offered by home hemodialysis, which is more
widespread in northern European countries, Canada, the United Kingdom, the United States, Australia and New Zealand. In Spain,
it has grown very slowly, except in certain regions such as the province of Castellon, where we have placed special interest in the
expansion of home dialysis techniques.

Objective: To describe the experience in the Home Hemodialysis program of the Hospital General de Castellén.

Methodology: Descriptive study of the patients included in the home hemodialysis program of the Hospital General de Castellon,
from its beginning in January 2008 to December 2017.

Results: As a whole, we trained 41 patients, of whom 36 came to hemodialysis at home (short-day regimen). Age 58.3+13.4 years,
Charlson index 4.1+1.6, 62 % men, 25.6 % with diabetes mellitus, 15.4 % with diagnosis of heart failure, 32 % with hemodialysis
fistula, 38.5 % of working-age patients were active. We obtained a technical survival considering the event death+technical failure,
censoring transplant of 79.4 % a year, 75.2 % at 2 years and 42.1 % at 5 years, resulting determinants of the event in the univariate
analysis: age, presence of diabetes mellitus and presence of heart failure, and only heart failure in the multivariate. The weekly
reductions of phosphorus and beta-2-microglobulin were significantly greater with daily short hemodialysis with respect to on-line
haemodiafiltration. Being the on-line hemodiafiltration superior in the weekly reduction from the 17800 daltons of myoglobin.
Conclusions: Home hemodialysis is a possible technique that offers the patient an adequate social-labor reintegration with good
levels of weekly reduction of uraemic toxins and an acceptable technical survival over time.
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Resumen

Antecedentes: existe actualmente un interés creciente, a nivel mundial, por las posibilidades que ofrece la hemodiélisis domiciliaria,
la cual se encuentra mas extendida en paises del norte de Europa, Canada, Reino Unido, Estados Unidos, Australia y Nueva Zelanda.
En Espafia, ha crecido de manera muy lenta, excepto en determinadas regiones como la provincia de Castellon, donde hemos puesto
especial interés en la expansion de las técnicas dialiticas domiciliarias.

Objetivo: describir la experiencia en el programa de hemodialisis domiciliaria del Hospital General de Castellon.

Metodologia: estudio descriptivo de los pacientes incluidos en el programa de hemodialisis domiciliaria del Hospital General de
Castelldn, desde su inicio en enero del 2008 hasta diciembre del 2017.

Resultados: en su conjunto, entrenamos a 41 pacientes, de los que 36 llegaron a hemodializarse en casa (régimen corto-diario). La
edad de los pacientes era 58,3+13,4 afios; y el indice de Charlson, 4,1+1,6. 62 % de los pacientes eran hombres, 25,6 % padecian
diabetes mellitus; 15,4 % tenian diagnostico de insuficiencia cardiaca y 32 % eran portadores de fistula de hemodidlisis. El 38,5 % de
los pacientes en edad laboral estaba activo. Obtuvimos una supervivencia técnica considerando el evento muerte+fallo técnico,
censurando el trasplante, del 79,4 % al afio, 75,2 % a los 2 afios y 42,1 % a los 5 afios. En el analisis univariante, resultaron
determinantes la edad, la presencia de diabetes mellitus y la presencia de insuficiencia cardiaca. En el andlisis multivariante, solo se
mantuvo la insuficiencia cardiaca. Las reducciones semanales de fosforo y beta-2-microglobulina fueron significativamente mayores
con hemodidlisis corta diaria, en comparacion con la hemodiafiltracion on-line. La hemodiafiltracion on-line fue superior en la
reduccion semanal a partir de los 17 800 daltons para la mioglobina.

Conclusiones: la hemodialisis domiciliaria es una técnica posible que ofrece al paciente una adecuada reinsercion sociolaboral,
buenos niveles de reduccion semanal de toxinas urémicas y una aceptable supervivencia técnica en el tiempo. Palabras clave:
hemodialisis domiciliaria, Espafia, supervivencia técnica, toxinas urémicas.
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Introduction

ince the beginning of this century, there has

S been a progressively increasing interest in

home hemodialysis (HHD) as a method of
renal replacement therapy. It has arisen in an attempt
to improve the medical outcomes obtained with the
conventional hemodialysis (HD), performed three ti-
mes a week, through the promotion of more frequent,
and therefore, more physiological regimes. With its
use, strict schedules of HD in the healthcare centers
are avoided.

Since the beginning of this century, there has
been a progressively increasing interest in home
hemodialysis (HHD) as a method of renal
replacement therapy. It has arisen in an attempt to
improve the medical outcomes obtained with the
conventional hemodialysis (HD), performed three
times a week, through the promotion of more
frequent, and therefore, more physiological regimes.
With its use, strict schedules of HD in the healthcare
centers are avoided.

The development of the HHD has been uneven in
the world, being greater in Australia and New Zealand
(where it has always presented high prevalences), as
well as in countries of Northern Europe, the United
Kingdom, Canada and the United States.! In Spain,
the growth of the technique has been slow and its
development is still incipient. An exception is the Ge-
neral Hospital of Castellén, where we have achieved
an important growth of the HHD, unlike what happened
in the rest of the country. It is for this reason that we
thought it appropriate to present our experience.

Materials and methods

Patients included in the HHD unit of the Hospi-
tal General de Castellon, from its creation in January
2008, until December 2017.

Results

In these 9 years, we have trained 41 patients,
with an annual incidence in progressive increase.
(Figure 1) Of these patients, we have managed to
take 36 to their home (2 are still in the training phase
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Figure 1. Incidence of patients in HHD (number/year)
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and 3 had training failures; of which 1 was by medical
prescription, 1 due to loss of interest and 1 due to
loss of confidence of the patient).

As of December 2017, 20 patients persist at
home. Of the remaining 16, 4 were exitus, 7 had
transplants and 5 left the program for different
reasons (2 due to issues related to the caregiver, 2
by medical prescription and 1 due to problems related
to the vascular access).

The training had an average of 34.8 + 12.7
sessions, with a range between 12 and 61 sessions,
and the training scheme most commonly used was
that of 4 weekly sessions. The age below 65 years,
the availability of the NxStage monitor and the
experience accumulated by the center were
determining factors in order that the training had a
lower number of sessions (p<0.05). Having a
catheter-related fistula or the level of studies of the
patient were not determinative.

The mean age of the patients was 58.3 £ 13.4
years, with a median of 60 years and a range

between 21 and 81 years. 28 % were over 65 years
of age. 38 % were women and 62 % were men, 59
% had basic studies and only 15 % had higher studies.
38.5 % of working-age patients were active.

The patients had a Charlson index without age
of 4.1 £ 1.6 (range = 2-8). 25.6 % had diabetes
mellitus and 15.4 % were diagnosed with some
degree of heart failure.

Regarding the origin of the patients, 41 % came
from a specific consultation of advanced chronic
kidney disease (ACKD); 36 %, from peritoneal
dialysis (PD); 15 %, from in-center HD; and 8 %,
from kidney transplant.

The distance of the patient’s home regarding the
hospital had a median of 15 km and a range between
2 and 131 km. 59 % of patients were at less than 20
km of distance.

We present the data of permanence in the
technique (Figures 2 and 3)
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Figure 2. Technical survival. Event (death + abandonment of the program),

censored (transplant).

Pérez Alba A, Reque Santivéfiez J,Vazquez Gdmez M, Pons Prades R

€2500-5006

Revista Colombiana de Nefrologia



130

Rev. Colomb. Nefrol. 2018;5(2): 107 - 117, julio-diciembre de 2018 http://www.revistanefrologia.org
http://dx.doi.org/10.22265/acnef.0.0.307

1,0 LT

0,8+
0,6

0,4

Survival in the technique

0,2+

0,0

) 500

I
1000

|} 1)
15'00 2000 2500 3000

Permanence in days (training+home)

Figure 3. Technical survival. Event (abandonment of the program), censored

(death + transplant).

Taking into account the training period and stay
in home with the event death + technical failure
(censoring egress due to transplant), in the univariate
analysis, the determining factors (by Cox regression)
for abandoning the program were: age, presence of
diabetes mellitus and presence of heart failure; the
Charlson index, the gender, the distance to the center,
the presence of a dialysis fistula, the type of moni-
tor used and the level of studies of the patient were
not determining. In the multivariate analysis, age and
diabetes mellitus lost significance, only the presence
of heart failure remained significant.

32% of patients had dialysis fistulas; and the rest,
tunneled catheters. In all cases, except in 1, we
performed buttonhole puncture, with O infectious
events related to native fistula and 0.12 infections-
patient-follow-up year in the case of a catheter. In
this way, the admissions due to vascular access
related infections accounted for 12.2 % of the total.
Regarding the specific problems of function of the

Spanish home hemodialysis experience
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access, recorded by the patient in hemodialysis
graph, they were 1.59/1000 HD in the case of a
catheter and 8.95/1000 HD in the case of native
fistulas, without registering any episode of
thrombosis thereof.

The characteristic of the dialysis used in all
patients was the short-daily regime. 56.1% used
conventional monitor and high permeability filter; and
43.9% used the NxStage system (low-flow dialysis
bath). The sessions had a duration of 150.4 + 17.8
minutes, 5.3 + 0.6 sessions per week. It was obtained
a Kt/Vstd of 2.7 + 0.5. The mean ultrafiltration was
6.9 + 1.7 ml/kg/hour. We present the weekly
reductions of toxins of the systems used in HHD
(standard monitor and NxStage) 2.5 hours (5
sessions/week), comparing them with data of on-
line hemodiafiltration (on-line HDF) of our hospital
HD unit 4 hours (3 sessions/week), with a mean
convective volume of 24 liters and high permeability
filter of 2.1 m? of surface. (Figure 4)
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Figure 4. % of weekly reduction based on molecular weight.

Discussion

During these nine years of experience, we have
been gradually growing in the number of patients
under home hemodialysis, to become one of the
centers with the largest number of patients in Spain,
currently reaching a prevalence of 34.5 pmp. This
means that the HHD represents, in the Province of
Castelldn, the 3.4 % of the total of dialysis, far above
the 0.4 % that the technique represents in all over
Spain.?

The growth has been much greater in the last 4
years, mainly due to the use of specific monitors for
home hemodialysis and the optimization of the
transfer of patients from PD. We consider the PD
as the dialysis technique of choice over the HHD,
due to its simplicity and the economy of the vascular
access. PD is considered internationally as one of
the sources of patients that must be optimized to
foster growth in HHD.?

It has also been essential in the development of
this technique the existence of an ACKD consultation,*

where patients are informed about the options of re-
nal replacement therapy and without doubt, the
existence of a nephrological team which, as a whole,
believes in the advantages of the domiciliary
techniques. In contrast to the rest of Spain, where
the majority of patients come from in-center HD in
46 %, and only 22 % from PD and 25 % from ACKD
consultation;® in our case, the patients came mostly
from PD and ACKD consultation. In no case, PD
and HHD have been competitive, but rather
complementary. In any case, there has been a growth
of both techniques, as occurs in other countries, by
promoting home dialysis as a whole.®

Regarding the characteristics of our patients, they
were older and had more comorbidities than in the
series of other European groups such as the one of
Jayanty,” which showed a mean age of 48.3 years,
a Charlson index of 3 and a percentage of diabetes
mellitus and congestive heart failure of 9.1 and 4.2
%, respectively.

The expansion of the criteria for selection of
patients, as advocated by the International Society
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of Hemodialysis,®is another factor that has allowed
us to grow in HHD. Thus, it can be seen in the
different international registers, such as the Scottish
or the Australian (ANZD ATA), a progressive
increase in the proportion of patients over 65 years
of age, which has changed from the year 2000 to

2015 from 5% to 26% in Scotland , from 12 to 24%
in Australia and from 9 to 18% in New Zealand. In
the United States, this proportion has always been
high: in 2000, it was at 34%; and in 2015, at 31%,
according to data from the American registry
(USRDS).*

The distance is a facilitating factor for the
development of HHD. Although the fact of being
near to the reference center is not an impediment
for it, in our case most of the patients were within a
radius of less than 20 km of distance from the hos-
pital, data that agrees with large series, such as the
American by Prakash,® where the median with
respect to the reference center was 10.6 km, and
68 % of patients were at less than 14 km.

In our experience stands out the labor
rehabilitation of the patient under HHD. 38.5 % of
working-age patients (mean = 51.4 years) were ac-
tive. When compared with other techniques of re-
nal replacement therapy in Spain,®in-center HD had
an occupation percentage of 21.7 % of the working
age patients (mean age = 47.8 years). For the PD,
this percentage was 35.2 % (mean age = 48.5 years);
and for the kidney transplant, 39 % (mean age =
46.4 years). Thus, our occupation data are close to
the percentages of Spain on renal transplant, taking
into account that our patients were older. This is,
undoubtedly, an excellent data that goes in the
direction of the economic advantages that HHD can
entail.

As for the maintenance of the patient in the
technique, stands out that the training period was
shown as a crucial moment, since more than one
third of the abandonments of the program occurred
at this time. This was due to reasons dependent
on the patient (lack of confidence and motivation);
and, during the period of stay at home, it was
originated for reasons dependent on the medical

Spanish home hemodialysis experience
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team (excessive acquired comorbidity conditioned
by the performance of the HHD) and the
caregiver.

The data of permanence in HHD that we
obtained are comparable to data of ANZDATA and
studies reported by European groups,”!* that show
an excellent technical survival of HHD over time,
superior to that of PD.*2 However, in our experience
were shown as predictors of the decrease in the
permanence of the patient in HHD the age, the dia-
betes mellitus and the heart failure, similarly to that
was reported in other studies.” It should be noted
that our training period was similar to what is shown
in the Frequent Hemodialysis Network,! where the
average number of sessions needed to train the
patient was 27,” being determining factors the age
and the mental status of the patient, but not the type
of vascular access.

Regarding the vascular access, we recognize
some bad data in our group in terms of the percentage
of native fistulas. We have been progressively
correcting this figure, although it is hindered by the
bad situation of the vascular access in the province.
In any case, the appropriate access should be always
a native fistula,** which, in addition, ensures (as
demonstrated by Perl*® on 1869 Canadian patients
incident in HHD), less probability (hazard ratio) of
the composite event death-technical failure (0.78
[0.64-0.94]), of the event death (0.63 [0.43-0.91])
and of the event technical failure (0.84 [0.67-1.05]),
although in this last case without statistical
significance.

It is true that the protective effect that HHD
has against cardiovascular risk can be attenuated
by the increase in infection risk, especially on the
vascular access,*®” due more to the buttonhole
canalization rather than to the more frequent
puncture.®® Thus, it has been described that the
buttonhole technique can triple the infection risk
over native fistulas.’® In any case, this type of
puncture is a facilitating factor of the HHD, and
what has to be done is to refine the infectious risk
during training. In addition, periodic supervisions
of the aseptic technique should be carried out, since
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when it comes to reinfections, the risk decreases,®
probably because the patients acquires greater
awareness of what HHD entails. In our case,
despite the use of buttonhole almost constantly, we
did not record any infectious episode over the
fistula, which caused more problems for the patient
in the connection: up to 5-fold more than with the
catheter.

Finally, the regime of HHD used was the short
daily HD, which is the only one that is currently
performed in Spain. Mean ultrafiltrations lower than
10 ml/kg/h that reduce the cardiovascular risk in the
patient under HD were achieved,?® with excellent
weekly reductions of urea, phosphorus and beta-2-
microglobulin, both with HD with bath flows of 500
ml/min, and with the NxStage system.

When we compared the reduction of uremic
toxins by molecular weight of the short daily regime
of 5 sessions per week, with the obtained with an
on-line HDF of 4 hours and three sessions per
week with mean convective volumes of 24 liters
(being the blood flows of 330 mI/min in all cases),
we found that, for the urea, the reduction was
greater in the short daily regime, with HD with
standard bath flow (p<0.05) with respect to that
obtained with the NxStage system in the same
regime, and with respect to the on-line HDF of 3
times per week.

The weekly reductions of phosphorus and beta-
2-microglobulin were greater (p <0.05) in both
short-daily regimens, with respect to the on-line
HDF. Nevertheless, when the molecular weight
of myoglobin was increased to 17800 daltons, the
statistical significance fell in favor of on-line HDF.
It is from 15000 daltons of molecular weight
where the high permeability filters have their
limit? and the convective clearance provides its
importance.

To improve the clearance of toxins of higher
molecular weight, we would find as possibilities the
nocturnal frequent regimes, the home HDF, and
without the need to increase the complexity of the
technique, the option of expanded HD,% through the

so called “high retention onset filters”, which offer
a promising possibility.

Conclusions

In our experience, HHD is a dialysis option that
offers the patient time freedom and a good capacity
for social and labor rehabilitation. It is possible to
perform it with few additional resources, it allows
the patient to continue at home when the peritoneum
is no longer useful for dialysis and offers excellent
uremic toxin clearance levels, with low hourly
ultrafiltration ratios. Thus, it allows to obtain long
periods of permanence in the technique, with
promising medical outcomes. It is for this reason
that, from the Hospital General de Castellon, we are
committed to the development of this modest form
of dialysis, which, without a doubt, has much to offer
the patient.
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