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Abstract
Water suitable for drinking is unsuited for use in the preparation of
haemodialysis fluid and undergoes additional treatment. The
primary component of the additional treatment is reverse osmosis,
which does not remove low-molecular-weight contaminants, and
the water treatment system must contain carbon beds or filters to
ensure effective removal of such contaminants. The recent article
by Bek and colleagues highlights an unrecognised issue with
respect to chemicals that may be added to the water within
hospitals to ensure that the distribution network is free of
pathogens (for example, Legionella, pseudomonas, and mycobacteria) and underlines the need for personnel responsible for
dialysis in a renal or intensive care setting to be aware of any
potential effects that disinfection of the hospital water treatment
system may have on the product water used in the preparation of
dialysis fluid. Such awareness requires communication and the
sharing of information between clinical and facilities staff.

The article by Bek and colleagues [1] in the previous issue of
Critical Care raises an important and frequently unrecognised
issue concerned with haemodialysis in a hospital setting.
Renal services in hospitals frequently derive their water
supply from the hospital water distribution network. Such
networks are complex, can contain regions of low flow or
stagnation, and frequently incorporate a storage tank to
ensure adequate water pressure and availability of supply in
times of peak demand. In common with any water distribution
network, those in the hospital are subject to biofilm formation.
A number of pathogens (for example, Legionella, pseudomonas, and mycobacteria) thrive in the biofilm and may be up
to 3,000 times more resistant to bacteriostats added to the
public water supply than their free-floating counterparts [2,3].
To minimise risk from nosocomial infections, hospitals employ
a range of preventive strategies to control the formation of
biofilm, including the use of chemical agents such as silverstabilised hydrogen peroxide [4,5]. Hydrogen peroxide is an
oxidising agent, which at concentrations used for disinfection

is considered safe to drink, enabling it to be used in ‘live’
buildings, and is eco-friendly since it breaks down to water
and oxygen. Its effectiveness and stability can be enhanced
by the addition of trace amounts of silver (silver-stabilised
hydrogen peroxide).
For dialysis applications, the unsuitability of drinking water
has long been recognised and water for use in dialysis units
undergoes additional treatment to reduce contaminant levels
to below that specified in national or international standards
dealing with water for use in dialysis [6]. Although the design
of the water treatment plants used in dialysis units is
dependent upon the quality of the feed or raw water and the
uses that the treated water is put to within the dialysis unit
(conventional haemodialysis, reprocessing of dialysers, or the
production of infusate for ‘on-line’ therapies), the major
components of treatment systems are pretreatment filtration,
carbon filters that may be granular or in the form of a carbon
block, and reverse osmosis units. The primary element for
chemical contaminant removal is the reverse osmosis unit,
which works by using pressure to force a solution through a
membrane, retaining the solute on one side and allowing the
pure solvent to pass to the other side. This is the reverse of
the normal osmosis process, the natural movement of solvent
from an area of low solute concentration, through a
membrane, to an area of high solute concentration when no
external pressure is applied.
Low-molecular-weight chemical contaminants such as
chlorine or hydrogen peroxide pass through the reverse
osmosis membrane and are removed only by carbon filtration;
however, at high concentrations, there may be incomplete
removal. If carbon filtration is absent, then any low-molecularweight compounds have the potential to cross the semipermeable membrane in the dialyser and interact with the
patient’s blood.
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The article by Bek and colleagues [1] describes such an
occurrence and demonstrates a relationship between
methemoglobin concentrations in patients and the presence
of hydrogen peroxide. The incident that they describe is by no
means unique. Recently, the addition of silver-stabilised
hydrogen peroxide to the water distribution system of a
hospital in the UK resulted in a fatality and caused harm to a
number of patients undergoing dialysis treatment [7].
Davidovits and colleagues [8], in 2003, also described the
clinical sequalae associated with the use of this compound in
children.
Although in these cases the causative agent of clinical
complications is silver-stabilised hydrogen peroxide, it is quite
conceivable that alternative antibacterial additives may also
affect patient well-being. For instance, water utilities are
increasingly using chlorine dioxide as an alternative to
chlorine and chloramine. Chlorine dioxide breaks down in
water to yield chlorite, chlorate, and chloride ions. Currently,
there is little information about the potential for chlorine
dioxide and its daughter products to be toxic to haemodialysis patients, although review of the literature yields a
report of 17 dialysis patients treated with water containing
0.02 to 0.08 mg/L of chlorite ions and no detectable chlorate
ions. No adverse effects were described, but potentially
important haematological parameters were not measured [9].
Important lessons can be learned from these incidents. First,
whilst reverse osmosis is a highly efficient approach to
remove chemical contaminants, low-molecular-weight compounds are not removed. Such compounds may be removed
by adsorption to carbon, and the water treatment system
must therefore contain carbon beds or filters. Personnel
responsible for dialysis in a renal or intensive care setting
need to be aware of any potential effects that disinfection of
the water treatment system or the feed water may have on the
product water used in the preparation of dialysis fluid. Such
awareness requires communication and the sharing of
information between clinical and facilities staff, who should
be aware of the risks and hazards that may be posed to
special patient groups if chemicals are introduced into the
water supply. Guidance pertaining to this is in preparation in
the form of an international standard (ISO/CD 23500,
guidance for the preparation and quality management of
fluids for haemodialysis and related therapies) [10].
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