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Guided optimization of fluid status in haemodialysis patients
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Abstract
Background. Achieving normohydration remains a non-
trivial issue in haemodialysis therapy. Guiding the
haemodialysis patient on the path between fluid overload
and dehydration should be the clinical target, although it
can be difficult to achieve this target in practice. Objec-
tive and clinically applicable methods for the determina-
tion of the normohydration status on an individual basis are
needed to help in the identification of an appropriate target
weight.
Methods. The aim of this prospective trial was to guide
the patient population of a complete dialysis centre to-
wards normohydration over the course of approximately
1 year. Fluid status was assessed frequently (at least
monthly) in haemodialysis patients (n = 52) with the body
composition monitor (BCM), which is based on whole body
bioimpedance spectroscopy. The BCM provides the clini-
cian with an objective target for normohydration. The pa-
tient population was divided into three groups: the hyperhy-
drated group (relative fluid overload >15% of extracellular
water (ECW); n = 13; Group A), the adverse event group
(patients with more than two adverse events in the last
4 weeks; n = 12; Group B) and the remaining patients
(n = 27; Group C).
Results. In the hyperhydrated group (Group A), fluid over-
load was reduced by 2.0 L (P < 0.001) without increasing
the occurrence of intradialytic adverse events. This resulted
in a reduction in systolic blood pressure of 25 mmHg (P =
0.012). Additionally, a 35% reduction in antihypertensive
medication (P = 0.031) was achieved. In the adverse event
group (Group B), the fluid status was increased by 1.3 L
(P = 0.004) resulting in a 73% reduction in intradialytic ad-
verse events (P < 0.001) without significantly increasing
the blood pressure.
Conclusion. The BCM provides an objective assessment
of normohydration that is clinically applicable. Guiding
the patients towards this target of normohydration leads to
better control of hypertension in hyperhydrated patients,
less intradialytic adverse events and improved cardiac
function.
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Introduction

Adequate fluid management plays an important role in the
treatment of haemodialysis patients. It is well accepted
that chronic fluid overload causes left ventricular hyper-
trophy [1], while, conversely, dehydration is linked to the
occurrence of intradialytic adverse events [2]. Both fluid
overload and dehydration are linked to an increased mor-
bidity in haemodialysis patients. Guiding the patient along
the narrow path between the deleterious effects of fluid
overload and dehydration [3,4] can be difficult. However,
the availability of a target provided by a practical clinical
method could help in the navigation of the patient along
this path [5]. As fluid overload and dehydration both influ-
ence the extracellular water, this target should be based on
the concept of an individual normal extracellular volume
(normohydration).

Several studies report the improvement of fluid status
and outcome when switching haemodialysis patients to a
different dialysis modality such as long or daily dialysis
[6,7] or when introducing a low-salt diet [8]. It has been
shown previously that patients suffering from hyperhydra-
tion of >15% of ECW are prone to a significantly increased
mortality risk [9]. Despite these findings, no data so far
have demonstrated the possible improvement of a prevalent
patient population when introducing the target of normo-
hydration for volume therapy.

In this study, a new bioimpedance spectroscopy device
for body composition measurement was used to determine
the normohydration weight. The body composition mon-
itor (BCM) provides an objective target for the normal
volume status (normohydration weight) in an individual
patient without the need for a reference population. Nor-
mohydration weight was used together with conventional
clinical methods to determine fluid overload of all patients
in one dialysis centre and to adjust the patients’ fluid sta-
tus if necessary. The aim was to reduce fluid overload in
hyperhydrated patients whilst minimizing the frequency of
intradialytic adverse events.

Methods

Patients

Using the available patient population of one dialysis centre in the Czech
Republic, a total of 70 patients were included in the study. These patients
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