(a) Progressive increase in
percentage of hypochromic red
cells after erythropoietin
treatment in patients receiving
dialysis. Data are also given as
means (SD) for whole group;
*p<0-0S compared with results
for week 0 (paired t test). (b)
Relation between transferrin
saturation and percentage of
hypochromic red cells in same
patients during erythropoietin
treatment
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poietin (10 units/kg daily for five days a week, 2000
units twice weekly, or 50 units/’kg thrice weekly,
depending on the centre). All except six patients
received oral iron supplementation throughout the
study. Blood samples were taken every fortnight for
full blood counts including red cell indices (mean cell
volume, mean cell haemoglobin, and mean cell haemo-
globin concentration); serum ferritin concentration;
transferrin saturation; and percentages of microcytic
(cell volume <60 fl) and hypochromic (haemoglobin
concentration <280 g/l) red cells, the upper limit of
normal for both these measurements being 2-5%. Full
blood counts and red cell analyses were determined
with a Technicon H1 automated blood count analyser
(Bayer Diagnostics, Basingstoke), which uses laser
technology and flow cytometry to measure the volume
and internal haemoglobin concentration of between
40000 and 60 000 individual red cells.

The mean haemoglobin concentration rose from a
pretreatment value of 62 (SD 8) g/l to 70 (9) g/l at four
weeks, 79 (11) g/l at eight weeks, and 92 (13) g/l at 12
weeks. There were no changes during this time in
mean cell volume (91:6 (5-1) fl to 935 (5-7) fl), mean
cell haemoglobin (30-0 (2:3) pg to 29-6 (2:3) pg), or
mean cell haemoglobin concentration (325 (17) g/l to
315 (13) g/l). Similarly, the percentage of microcytic
red cells in the sample did not change and remained
within the normal range (1-:0% (0-8%) before treatment,
0-9% (0-7%) at four weeks, 0-8% (0-6%) at eight
weeks, and 1-1% (0-8%) at 12 weeks). The proportion
of hypochromic red cells progressively increased during
the first 12 weeks of treatment (figure, a). In 15 patients
the proportion was >2-5% before starting treatment,
and in nine it was >20% after 12 weeks of treatment.
Serum transferrin saturation and the percentage of
hypochromic red cells showed a loose inverse cor-
relation (r=—-0-47; p<<0-001), but in the 15 instances
when the percentage of hypochromic red cells was
>20% serum transferrin saturation was consistently
<20% (figure, b). Serum ferritin concentration and the
percentage of hypochromic red cells were not correlated
(r=-0-14; p=0-09).

Five of the 14 patients who had >10% of hypo-
chromic red cells at 12 weeks were treated with

parenteral iron supplementation (2 ml iron dextran
(Imferon, Fisons Pharmaceuticals, Loughborough)
weekly for four weeks). In all cases the percentage
hypochromia subsequently fell to within the normal
range after six to 14 weeks, with a corresponding
increase in the haemoglobin concentration.

Comment

Our method of detecting functional iron deficiency
in patients given erythropoietin uses some of the
recent technological advances in automated blood
count analysers. The measurements reflect the iron
content of circulating red cells, which is a more direct
indicator of iron delivery to the developing erythron
than is transferrin saturation or serum ferritin con-
centration. Furthermore, the test can be performed
on the same sample as the full blood count and the
results are immediate.

The proportion of hypochromic red cells pro-
gressively increased with erythropoietin treatment, in
some instances running parallel with a fall in transferrin
saturation and in others preceding it. The loose
correlation between the two variables is probably due
to the biological variability in transferrin saturation,*
but in extreme cases (percentage of hypochromic red
cells >20%) transferrin saturation was consistently in
the range associated with iron deficiency (<20%)."* In
addition, the fact that the proportion of hypochromic
red cells fell in association with improved haemoglobin
concentration after intravenous iron—albeit in only
five patients—is further evidence that the percentage
of hypochromic red cells is a true indicator of iron
insufficiency. Further studies are, however, required
to evaluate this approach in more patients.
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Correction
In vivo and in vitro sodium pump activity in subjects with
thyrotoxic periodic paralysis

Several editorial errors occurred in the figure in this paper by A
Chan and others (2 November, p 1096). The correct figure and
legend are given below.
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