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Table Serial measurements of copper concentrations
(,umolll) in two studies of preterm infants

Post-conceptional Plasma copper Serum copper (Belfast)
age (weeks) (Glasgow)

Geometric mean 95% range
Geometric mean (n)
(n)

30 5-5 (7)
31 6-1 (16)
32 5-6 (19) 5-9 (15) 28-12-4
33 6-1 (14)
34 5-5 (17)

35 6-5 (16) 1
36 6-1 (12)
37 7-3 (12) 7-8 (28) 38-16-0
38 7-3 (9)
39 -

40 -
41 9-8 (3)
42 - 111 (29) 6-7-18-4
43 10-2 (7)
44 -

45 11-5 (6)
46 12-8 (2)
47 13-9 (5) 12-5 (24) 8-1-19-3
48 -
49 -

50-54 - 13-5 (21) 99-18-4
55-59 - 16-0 (20) 9-1-28-2
60-69 - 16 7 (15) 10-1-27-7
70-79 - 17-5 (25) 105-29-2
80-89 - 18-5 (40) 11-2-30-6

Conversion: SI to traditional units-Copper: 1 gmolI1-6-4 gg/100 ml.

although copper requirements for preterm infants have not
been accurately ascertained, we suggest that deficiency is
unlikely to occur in infants who are given at least 0-3 ,tmol
of copper/kg/day.
One final point is that Sutton et al provided 254 mg of

copper/kg/day for three of their infants diagnosed as
having copper deficiency. We hope that this is just an
unfortunate although hazardous typing error. We believe
that they meant 254 [zg/kg/day were provided.
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Dr Sutton and co-workers comment:

We thank Dr Halliday and his colleagues for bringing their
work to our attention.
The appearance in our own article of 254 mg instead of

254 [tg in respect of copper dosage (correctly shown as 4-0
itmol) was, indeed, unfortunate, and this error has already
been drawn to the editor's attention by ourselves.
Dr Halliday's paper presents data with reference to

postnatal age, whereas we consider that the maturity of the
infant is important in determining body copper state and
that gestational age is, therefore, of more value. The
median gestational age of their group at 34 weeks is
considerably more mature than our own group.
We would agree that though the WHO/FAO recom-

mended absolute minimum daily copper intake is 0-79
Ftmol (50 Rg)/kg, the evidence for this is limited and may
not, in fact, apply strictly to the preterm infant. There are
many pre- and postnatal factors that undoubtedly influence
the copper requirements of the very low birthweight
infant, not least among which is the bioavailability of the
copper. While measurement of plasma copper concentra-
tion affords some indication of copper state, it would
obviously be better if hepatic content and faecal and
urinary copper excretions could readily be estimated at the
same time. With regard to the biliary excretion of copper,
we were under the impression that appreciable cholestasis
is now an uncommon occurrence in the very low birth-
weight infant since the practice of early enteral feeding has
evolved.
A recent nutritional study (unpublished) undertaken by

certain of our group comparing results obtained using
breast milk with copper content 5 8 tmol/l (37 Itg/100 ml)
with low copper, 0-47 [tmol/l (3 [tg/100 ml), and high
copper, 6-1 tmol/l (39 Rg/100 ml), containing formulae
milks failed to show any significant differences between the
plasma copper concentrations in the infants of either
normal birthweight or low birthweight eight to 10 weeks
after delivery, irrespective of the feeding regimen used.
Various anthropometric measurements also failed to
reveal any differences over the period of the study. We
believe that while this information may support the
contention of Halliday et al that 0-3 tmol (19 [ig)
copper/kg/day is, indeed, sufficient for preterm infants, we
shall continue for the present to follow the schedule
employing 1 gimol (60 p.g)/kg/day as this larger intake has
not, to the best of our knowledge, ever been shown to be
deleterious. Unfortunately, the authors give no clinical
details of the seven infants who managed well with only 0-3
gtmol (19 gtg) copper/kg/day.
We were gratified to find the results of the measure-

ments of the Belfast workers' plasma copper concentra-
tions were in close agreement with our own findings when
the former were related to gestational age and expressed in
a form similar to our own. As with many other biological
varieties whose distributions are log normal rather than
normal, we believe expression of results should, in such
cases, be as the geometric mean together with appropriate
confidence limits (for example 2-5% and 95-5%) as
presentation of values arithmetically as means and stan-
dard deviations would be both inappropriate and mislead-
ing.
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