Editorial I

ADEQUACY OF HAEMODIALYSIS

Hoque MF', Fakir MAH?

Haemodialysis remains the major modality of renal
replacement therapy. Since 1970s the drive for shorter
dialysis time with high urea clearance rates has led to the
development of high-efficiency haemodialysis. In 1990s,
certain biocompatible features and the desire to remove
amyloidogenic (B2-microglobulin) led to the popularity of
high-flux dialysis. During 1990s, the use of high-efficiency
and high-flux membranes steadily increased and use of
conventional membrane declined'. In 1994, a survey by the
Centers for Disease Control showed that high-flux dialysis
was used in 45% and high-efficiency dialysis in 51% of
dialysis centers in United States'. Despite the increasing use
of these new haemodialysis modalities the clinical risks and
benefits of high-performance therapies are not well defined.
In the literature published over the past 10 years the
definitions of high-efficiency and high-flux dialysis have
been confusing. Currently, treatment quantity is not only
defined by time but also by dialyzer characteristics, i.e.,
blood and dialysate flow rates. In the past, when the
efficiency of dialysis and blood flow rates tended to be low,
treatment quantity was satisfactorily defined by time. Today,
however, treatment time is not a useful expression of
treatment quantity because efficiency per unit time is highly
variable. The dialyzer mass transfer-area coefficient
characterizes the permeability of the mass transfer barrier
between the blood and dialysate path-ways of a
haemodialyzer. Increasing the blood or dialysate flow rate
decreases the thickness of the respective stagnant fluid layer”.

Accurate prediction of dialyzer urea clearance during
haemodialysis is essential when prescribing therapy using
urea kinetic modeling'?. Small solute removal is primarily
obtained by diffusion. Convection represents an additional
mechanism that is mostly important for larger molecules®*.
The efficiency of a haemodialyzer is therefore dependent on
its ability to facilitate the diffusion process™®. Diffusion is
affected by blood and dialysate flow rates, temperature,
surface area of the dialyzer, and thickness of the membrane.
Assuming all other factors are constant, the diffusion process
is basically dependent on the concentration gradient between
blood and dialysate’. This is strongly affected by the blood
and dialysate flow rates and by the distribution of the
countercurrent flows in their relative compartments. It is
evident that any possible mismatch between blood and
dialysate flow distributions can create a significant reduction
in the efficiency of the filter’. The dialyzer mass transfer area

coefficient for urea, KoA, is a measure of dialyzer efficiency
in clearing urea and solutes of similar molecular weight'. The
KoA is the maximum theoretical clearance of the dialyzer in
milliliters per minute for a given solute at infinite blood and
dialysate flow rates. For any given membrane, KoA will be
proportional to the surface area of the membrane in the
dialyzer, although there is a drop-off in the gain in KoA as
membrane surface area becomes very large'. Dialyzers with
KoA values less than 500 mL/min should be used only for
"low-efficiency" dialysis of for small patients. Dialyzers with
KoA values of 500-700 mL/min represent moderate-
effieiency dialyzers, useful for routine therapy. Dialyzers
with KoA values greater than 700 mL/min are used for "high-
efficiency” dialysis, in a large size patient when a 4 hour
dialysis session is not adequate. In practice, whereas the KoA
of a dialyzer does not change at various blood flow rates, the
KoA does increase substantially when dialysate flow rate is
increased from 500 to 800 mL/min®’. This apparent increase
in the surface area of the dialyzer at high dialysate flow rate
is probably due to better penetration of the dialysate into the
hollow-fiber bundle, resulting in an expansion of the dialyzer
effective surface area and increasing in dialysis efficiency'’.
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