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Article history: Background: The adequate control of phosphorus levels is a major concern for professionals
Received 2 April 2021 involved in the care of patients with chronic kidney disease (CKD), since high phosphorus
Accepted 21 October 2021 levels are directly related to an increase in mortality.

Objectives: To know the perception and involvement of Spanish nephrologists on the control
of phosphorus levels, the so-called 'Phosphorus Week’ was organized (November 13-17,

Keywords: 2017).

Phosphorus Methods: All members of the Spanish Society of Nephrology were invited to participate in an
Dialysis online survey, which included questions on aspects related to phosphorus controlin patients
Advanced chronic kidney disease with advanced CKD (aCKD) (glomerular filtration rate <30 ml/min/1, 73 m?) and in the differ-
(aCKD) ent modalities of renal replacement therapies [peritoneal dialysis (PD), hemodialysis (HD)
Kidney transplantation and renal transplantation (KT)].

Results: 72 data entries were obtained in the survey with an inclusion of 7463 patients. Of
them, 35.4% were on HD, 34.8% were KT, 24.2% had aCKD and 5.5% were on PD. The serum
phosphorus level target for the four groups of patients was 4.5 mg/dl, with minimal vari-
ations depending on the area of the national territory. The patients with better control of
phosphataemia were patients with KT (93.3% had phosphorus values <4.5 mg/dl), followed
by patients with aCKD (65.6% with phosphorus <4.5 mg/dl). Only 53.6% of the patients on
HD and 39.4% of those on PD reached the phosphorus goal <4.5 mg/dl. The group of patients
on dialysis was the one in whom phosphorus binders prescribed the most (73.5% and 75.6%
in HD and PD, respectively), being less frequent in patients with patients with aCKD (39.9%)
and only 4.5 % in KT.
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Conclusions: The objectives of the Spanish nephrologists are in line with those recommended
by the national and international clinical guidelines; however, there is still a wide room for

improvement to achieve these goals, especially in HD and PD patients.
© 2021 Sociedad Espafiola de Nefrologia. Published by Elsevier Espaia, S.L.U. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

La ‘Semana del Fésforo’: implicacién de la nefrologia espanola en el
control de los valores plasmaticos de fosforo

RESUMEN

Antecedentes: El adecuado control de la fosfatemia es objeto de importante preocupacién por
los profesionales involucrados en el cuidado de los pacientes con enfermedad renal crénica
(ERC), ya que los valores elevados de fésforo se encuentran directamente relacionados con
un aumento de la mortalidad.
Objetivos: Con el objetivo de conocer la percepcién e implicacién que los nefrélogos espanoles
tienen de la necesidad de controlar el fésforo sérico, asi como lograr una muestra lo mas
representativa posible de los valores séricos actuales, se organizé la denominada ‘Semana
del Fésforo’ (13-17 de noviembre de 2017).
Métodos: Se invitd a participar en una encuesta “on-line” a todos los socios de la Sociedad
Espafola de Nefrologia, que incluia preguntas sobre aspectos relacionados con el control
del fésforo en pacientes con ERC avanzada (ERCA) (filtrado glomerular <30 ml/min/1.73 m?)
y en las distintas modalidades de tratamiento renal sustitutivo [didlisis peritoneal (DP),
hemodialisis (HD) y trasplante renal (TR)].
Resultados: Se obtuvieron 72 entradas de datos con 7463 pacientes incluidos, de los cuales
el 35.4% de ellos estaban en HD, el 34.8% eran TR, el 24.2% tenian ERCA y el 5.5% estaban
en DP. El objetivo de fésforo sérico para los cuatro grupos de pacientes fue de 4.5 mg/dl, con
minimas variaciones en funcién del area del territorio nacional. Los pacientes con mejor
control de la fosfatemia fueron los pacientes con TR (el 93.3% presentaban valores de fésforo
<4.5 mg/dL), seguidos por los pacientes en ERCA (65.6% con fésforo <4.5 mg/dL). Sélo un
53.6% de los pacientes en HD y el 39.4% de los que estaban en DP cumplieron el objetivo
de fésforo <4.5 mg/dL. El grupo de pacientes en didlisis fue en el que mas se prescribian
captores de fésforo (73.5% y 75.6% en los pacientes en HD y DP, respectivamente), siendo
menos frecuente en los pacientes en ERCA (39.9%) y s6lo un 4.5% en los TR.
Conclusiones: Los resultados nos indican que los objetivos de los profesionales espanoles
estan en consonancia con lo que recomiendan las guias clinicas nacionales e interna-
cionales; sin embargo, ain hay un amplio margen de mejora para lograr esos objetivos,
especialmente en los pacientes en HD y DP.
© 2021 Sociedad Espaiiola de Nefrologia. Publicado por Elsevier Espafia, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

Key points Introduction

- The phosphorus objectives of Spanish nephrologists The control of phosphatemia is a major concern for health
are in line with the recommendations of the clinical professionals involved in the care of patients with chronic
guidelines. kidney disease (CKD). Hyperphosphatemia is a clinical condi-

- Patients on HD and PD are those with the greatest mar- tion directly associated with impaired renal function.” A direct
gin for improvement, as they have serum phosphorus association between elevated serum phosphorus level and
values higher than ACKD patients and especially those mortality has been demonstrated in numerous observational
on KT. studies performed in patients with CKD, before or under dial-

- Almost two thirds of dialysis patients received treat- ysis treatment.? Therefore, the use of phosphorus binders to
ment with phosphorus binders, 40% of patients in reduce plasma phosphorus levels could lead to a reduction in
ACKD and only 4.5% of patients on KT. the risk of mortality.> Numerous studies, trials, meta-analyses

and guidelines have helped us to establish phosphatemia tar-
gets in recent years*'? although it is also true that they do
not always coincide and may condition different therapeutic
attitudes.
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Fig. 1 - Percentage of patients included.
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Total: 7463 patients

PD: peritoneal dialysis; ACKD: advanced chronic kidney disease; HD: hemodialysis; KT: kidney transplant.

The so-called Phosphorus Weekiwas organized with the
aim of finding out the perception and involvement of Span-
ish nephrologists regarding the need to control phosphatemia,
the range of desired values, the degree of compliance with
these values, as well as the therapeutic measures adopted for
this purpose.

Methods

Phosphorus Weekvras designed to invite participation in an
online survey to all members of the Spanish Society of
Nephrology (SEN). The survey included questions on aspects
related to phosphorus control in patients with advanced CKD
(aCKD) (glomerular filtration rate <30 ml/min/1.73 m?) and in
the different modalities of renal replacement therapy, which
are, peritoneal dialysis (PD), hemodialysis (HD) and renal
transplantation (KT). It was conducted between November 13
and 17, 2017, and during its development the participants had
the option of including the patients visited in their work unit.
Access was through the SEN website. Hospitals from all over
Spain participated in the survey.

The questions of the survey included the opinion on
what serum phosphorus target they had for their patients
[Question: What is your serum phosphorus target for your
patients?]; questions also asked about the percentage of
patients in different ranges of phosphatemia [Question: How
many patients have a serum phosphorus value according to
the following ranges: <4.5, 4.5-4.9, 5.0-5.4 and >5.5 mg/d1?];
finally, it was asked how many of these patients were on phos-
phate binders [Question: Of the patients referred in each of
these ranges, how many are on phosphate binders?].

The results were anonymous, and the dissemination of the
results was done as a whole (global data). The data were ana-
lyzed according to the clinical situation of the patient (ACKD,
PD, HD or KT). A sub-analysis was also performed by dividing
the national territory into five areas that included a similar
number of responses: Northwest (Galicia, Asturias, Cantabria,
Basque Country, Navarra, La Rioja and Castilla y Le6n), North-
east (Aragbn and Catalonia), Levante (Valencian Community
and Balearic Islands), South (Extremadura, Castilla-La Man-

cha, Murcia, Andalusia and the Canary Islands) and Center
(Community of Madrid).

SPSS v.20 software (SPSS Inc., Chicago, IL, USA) was used
for data analysis. Continuous variables are described as mean
or median with standard deviation or interquartile range. The
survey was approved by the Ethics Committee of the Hospital
Clinic de Barcelona.

At the end of the Phosphorus Week; 72 data entries had
been obtained, corresponding to entries from professionals
mainly from HD units (60%), followed by ACKD consulta-
tions (17%), PD (16%) and finally TR (7%). The total number of
patients included was 7,463, of whom 35.4% were on HD (2,642
patients), 34.8% were on KT (2,603 patients), 24.2% had ACKD
(1,807 patients) and 5.5% were on PD (411 patients) (Fig. 1).

The target serum phosphorus for the four patient groups
was 4.5 mg/dl (median and mode). This target, however,
differed minimally depending on the area of the national ter-
ritory, with values in the Central area of 4.4 mg/dl, in the
Southern area of 4.5 mg/d], in the Northeast area of 4.6 mg/dl,
in the Northwest area of 4.6 mg/dl and in the Levant area of
4.7 mg/dl.

Of the total of 7,463 patients, 93.3% of patients with KT
(2,431 of 2,603 patients), 65.6% of patients with ACKD (1,187 of
1,807 patients), 53.6% of patients on HD (1,416 of 2,642 patients)
and 39.4% of those on PD (162 of 411 patients) met the target
phosphorus values <4.5 mg/dl. In contrast, plasma phospho-
rus values >5.5 mg/dl were present in 17.6% of patients on HD
(466 of 2,642 patients), 17.7% on PD (73 of 411 patients), 5%
on ACKD (92 of 1,807 patients) and only 1% of KT (20 of 2,603
patients) (Fig. 2).

The percentage use of phosphorus binders prescribed to
reduce serum phosphorus was 73.5% (1,943 of 2,642 patients)
and 75.6% (311 of 411 patients) in the groups of patients on HD
and PD, respectively; in the group of KT patients it was 4.5%
(118 of 2,603 patients), and 39.9% in patients on ACKD (722
of 1,807) (Fig. 3). Globally, the vast majority of patients with
phosphorus values >5.5 were on treatment with phospho-
rus binders. In addition, 25.1% of patients with a phosphorus
<4.5 mg/dl were under treatment with phosphorus binders
(Figs. 4 and 5).
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Fig. 2 — Percentage of patients according to the different serum phosphorus levels.

80,00%
70,00%
60,00%
50,00%
40,00%
30,00%
20,00%
10,00%

0,00%

100,00%
90,00%
80,00%
70,00%
60,00%
50,00%
40,00%
30,00%
20,00%
10,00%

0,00%

73[54% 75,67% Total:
(1843 p) 7463 patients
39,96%
ACKD HD PO KT
(1807 pacientes) (2642 p) (411 p) (2603 p)

Fig. 3 - Use of phosphate binders according to patient group.
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Fig. 4 - Use of phosphate binders at global level according to phosphorus levels.
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Fig. 5 - Number of patients using phosphate binders (total n = 3,094) stratified according to patient group and phosphorus

levels.

Discussion

The results of the Phosphorus Weekprovide information on
the objectives, the degree of control of serum phosphorus
and the pharmacological treatment used to achieve phosphate
control in a large population of patients with CKD in Spain,
including patients with aCKD, on HD/PD and KT.

In recent years, the control of phosphorus levels has
acquired great relevance in the field of abnormalities of bone
and mineral metabolism. The latest SEN Guidelines* were
published in 2011, and recommended achieving normal phos-
phorus values (between 2.5 and 4.5 mg/dl) in all stages of CKD,
accepting up to 5 mg/dl in dialysis patients. Something sim-
ilar is advised by the 2017 Kidney Disease: Improving Global
Outcomes (KDIGO) Guidelines, although these focus primar-
ily not so much on achieving normal phosphorus values but
on having a tendency toward the normal range in those with
hyperphosphatemia.

However, the KDIGO Guidelines generate some uncertainty
in that they do not support active measures, such as dietary
phosphorus control or the use of phosphorus binders when
plasma phosphorus levels are in the normal range, because of
the risk of malnutrition associated with hypophosphatemic
diets or the side effects associated with the use of binders.
This measure, however, could be in line with the findings
of Block et al.'? in which treatment with phosphate binders,
especially calcium, in patients with moderate to advanced
CKD and normal or near-normal serum phosphorus concen-
trations significantly reduced serum and urinary phosphorus
and attenuated the progression of secondary hyperparathy-
roidism, but resulted in progression of calcification.

The publication of the new SEN recommendations on the
management of bone and mineral metabolism in patients
with CKD is imminent. It was presented at the 50th Congress
of the Spanish Society of Nephrology and it maintains the
same objective of achieving a serum phosphorus concen-
tration within the normal range at any stage of CKD. The
enormous number of studies evaluating the impact of alter-
ations in bone and mineral metabolism and the publication of
the different guidelines (among them, the KDIGO 2017) should

influence the arguments of nephrologists when implementing
measures for the control of phosphate. Knowing the results of
the Phosphorus Weekéarried out then and comparing them
with the perception we have today of the management of
hyperphosphatemia allows us to see how all these recommen-
dations impact on Spanish nephrology.

The COSMOS study, a multicenter, open cohort, prospec-
tive, observational, European multicenter study with 3 years
of follow-up, with data from more than 6,500 HD patients from
all over Europe'* showed the lowest relative risk of mortality in
patients with phosphorus values of 4.4 mg/dl (range between
3.6 and 5.2 mg/dl).”” In addition, it assessed the impact of vari-
ations in these values on mortality. In patients with baseline
phosphorus values within this range, increases or decreases
in phosphorus were associated with an increased risk of mor-
tality. In contrast, in patients with baseline phosphorus values
above this range (>5.2 mg/dl) reduction of serum phosphorus
toward the safer range was associated with a lower relative
risk of mortality.

According to the results of the f’hosphorus Week; the
objectives of Spanish nephrologists are in line with the recom-
mendations of national and international clinical guidelines.
The mean target value (4.5 mg/dl) is in the range that these
guidelines consider normal (2.5-4.5 mg/dl) and in the range
that the COSMOS study'® observed a lower relative risk of mor-
tality (although this work only includes patients on HD). There
were no differences in target phosphorus control between
patients seen in ACKD, PD, HD or RR, despite the fact that
some guidelines are more permissive in phosphorus control
in dialysis patients. The differences in the objectives of serum
phosphorus control among the different regions within the
Spanish territory are striking. Unfortunately, the analysis of
the reasons for these differences cannot be carried out with
the information provided by the Phosphorus Week:

Patients on dialysis (HD and PD) show values of serum
phosphorus higher than patients with ACKD and especially
those on KT, where all the possibilities of renal function exist.
This observation should not be surprising, given the close
relationship between renal function and serum phosphorus
clearance.'®
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In relation to the comparison between PD and HD, classi-
cally it has been commented that serum phosphorus control
is slightly better in PD. Ansell'” found a difference of almost
0.3 mg/dl in serum phosphorus concentration when compar-
ing the means of a large dialysis population (8,327 patients
on HD and 3,084 patients on PD). In addition, data from the
British Kidney Disease Registry'® reveal that more HD patients
have hyperphosphatemia (defined as a serum phosphorus
value above 5.3 mg/dl), as compared to the PD population.
They estimate that 38% of patients on PD have hyperphos-
phatemia, compared to 43% of those on HD. This observation
could be explained by the better preservation of renal func-
tion in PD' and the characteristics of the technique itself
(continuous in PD versus discontinuous in HD).?° However, all
these observations are not found in our survey, which shows
that the percentage of patients with serum phosphorus below
4.5 mg/dL is significantly higher in HD than in PD (53% versus
39%), although there is no striking difference when account-
ing for patients with serum phosphorus above 5.5 mg/dL (17%
in both cases). To interpret this data correctly, other variables
should be incorporated, such as the age of the patients in each
group, therapeutic adherence to phosphorus binders, as well
as the degree of malnutrition, among others. These variables
should be taken into consideration in order to avoid popula-
tion biases.

According to the results of the study, the use of phospho-
rus binders in dialysis patients is common (approximately 3
out of 4 patients), with no differences found between both
dialysis techniques, with a lower use in patients in ACKD out-
patients clinics (39% of patients) and almost testimonial in
the case of KT (only 4%). Despite the extensive use of phos-
phorus binders in the dialysis population, only 53% and 39%
of HD and PD patients, respectively, achieved phosphorus val-
ues <4.5 mg/dl, soitis of paramountimportance to identify the
factors related to this noncompliance (intolerance/side effects
of binders, unintentional nonadherence, number of tablets,
etc.) and intensify measures to optimize these values (improve
patient information, prescribing focused on patient prefer-
ences, motivational interviewing during follow-up, and avoid
both therapeutic inertia and nihilism). The type of binder was
not assessed, so we cannot know the pharmacological treat-
ment profile of the groups. In addition, there are other factors
not controlled for in this survey that could explain this insuffi-
cient control despite treatment with phosphorus binders, such
as poor control of secondary hyperparathyroidism (where the
phosphorus would come from the bone and not from the diet),
or the use of high doses of vitamin D treatment (versus cal-
cimimetics) in patients with poor phosphorus control.

Special mention should be made regarding of the situa-
tion of patients in ACKD, in which only 39.9% of patients are
on phosphate binders (722 of 1,807 patients). Despite this,
87.7% of patients in ACKD had plasma phosphorus values
<5 mg/dl (1,187 patients with P < 4.5 mg/dl and 398 patients
with P values between 4.5—5 mg/dl). From the combined data
in Figs. 2 and 5 we can extract that only 11.7% of patients
with ACKD with P > 5 mg/dl values (26 patients out of 222)
were not on phosphorus binders. However, if we consider the
threshold of patients with P > 4.5 mg/dl this percentage would
increase to 32%. This group of patients have a potential for
improvement in this aspect, although this survey does not

evaluate possible contraindications or treatment limitations
that would advise against its use.

In conclusion, the results of the Phosphorus Weekindicate
that: (a) the objectives of Spanish professionals are in line
with what is recommended by national and international clin-
ical action guidelines; (b) patients on HD and PD have higher
serum phosphorus values than patients with ACKD and espe-
cially KT. No differences between both dialysis modalities in
terms of the use of phosphorus binders; (c) all this indicates to
us that there is still room for improvement to achieve better
phosphorus control in an attempt to reduce mortality in these
patients. However, given that a survey offers low epidemiolog-
ical evidence and that it was answered by a limited number of
professionals, it is advisable to take these data with caution.
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