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Summary of discussion on paper by P.A. McIntyre: Techniques of Ferrokinetics
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Najean considered that the Panel had three
~options, first not to attempt any recommendations
velating to ferrokintic studies, second to recom-
mend a procedure for simple routine studies, or
third to recommed a procedure for detailed
.studies. Belcher expressed the hope that the last
two of these might be combined and that a
procedure for simple routine studies might be
elaborated that could also provide a basis for
-detailed studies. Szur (chairman) suggested that
-discussions should proceed along the latter lines.

Szur questioned the need to measure the
patient’s serum unsaturated iron binding capacity
~on a blood sample taken at the same time of day
-as ferrokinetic studies are begun, pointing out
that the measured value is not used subsequent
~calculations. Discussion then centred on the need
to incubate the 5®Fe with plasma from a profes-

=sional . blood donor before injection if the patient’s

own unsaturated iron binding capacity was low.
Najean reported that professional donors were
not so used in France and that he used AB blood
bank plasma stored frozen 10ml lots for the
purpose. This he could store up to 3—4 months.
Eernisse considered that to use laboratory pers-
onnel as.a source of plasma for such purposes,
as was often done, was dangerous. Najean
considered the use of professional donors no less
so. Eernisse believed that the need to use a
donor arose quite infrequently. Najean said that
on the contrary it arose often, for example in
both haemochromatosis and aplastic anaemia.
Najean further questioned the need to use
heparinized blood, stating that his blood bank
plasma contained ACD. He believed that 5—10
ml of plasma was sufficient but that the amount
of radiocactivity had to be adapted both to the

patient and to the procedure to be carried out.
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He used 0.1 xCi/kg for routine studies and 0. 2
#Ci/kg for detailed studies. Gangzoni recalled that
Finch used 0.25 uCi/kg. Najean stressed the
importance of checking female patients for preg-
nancy before commencing ferrokinetic studies.
Belcher asked whether the use of ACD delayed
. the binding of °Fe by transferrin. Najean had
no evidence of this. Ganzoni stated that there
was some evidence of competition for iron
between citrate and transferrin, for which reason
he preferred to use %Fe in the form of ferric
chloride. Finally Eernisse mentioned that if
plasma was to be stored frozen, it should not be
heparinized.

Najean referred to the need or otherwise for
red cell volume determinations in ferrokinetic
studies. He considered that for routine studies, it
might be sufficient to express the incorporation
of ¥Fe in the red cells per 100ml of whole
blood, in which case no estimate of red cell
volume was needed. For detailed studies, on the
other hand, it was essential and should then be
based on a determination with 5!Cr-labelled cells.
He pointed out that it was usual when ferrok-
inetic studies were performed also to perform
red cell survival studies with 5'Cr-labelled cells.
When this was done, an estimate of red cell
volume was in any case available. Belcher then
questioned the need for a separate determination
of plasma volume. Najean considered that this
was not required. He pointed out that the distr-
ibution volume of ®Fe-transferrin as determined
from the plasma ®Fe disappearance curve extra-
polated back to zero time was some 109 greater
than that of ¥J-albumin. He believed that the
former was the correct value to use in the
calculation of plasma iron turnover rate. Some
discussion ensued as to whether this discrepancy
represented a real difference in distribution
volume or was due to mixing phenomena.

Ganzoni thought that it might be due to a

rapid initial loss of 5Fe from the plasma. Belcher
recalled {that certain workers had reported a
similar difference in distribution volume between
radioiodine-labelled transferrin and albumin. He-
suggested that the point could readily be cleared.
up by a limited comparison between 59Fe-trans-
ferrin and 1%"In-transferrin. Najean agreed to-
undertake such a comparison. ACTION: NAJ-
EAN. ‘

Najean reiterated the need to adapt the amount.
of radioactivity injected both to the patient and

.to the procedure to be carried out. Discussion.

then centred on the need to incubate the 59Fe
with plasma before injection. Szur recalled that:
studies he had carried out in dogs showed iden-
tical disappearance curves for 5Fe injected as.
citrate and injected as transferrin complex after
incubation with plasma. Belcher reported similar
findings in rats. Ganzoni considered that it was.
necessary not only to compare plasma disappea-
rance but also red cell incorporation curves, since-
direct uptake of 5®Fe by reticulocytes might
depend on the form in which it was injected.
Najean did not, however, regard this as being
of practical importance. He stated that he used.
59Fe in the form of ferric citrate, but incubated.
with plasma before injection. Even in the pres-
ence of citrate, binding to transferrin was prac-
tically 100%. Ganzoni reported that Finch
followed a similar procedure. Najean referred.
to relevant studies by Monti, Glynn and Dern
(1963). Szur suggested that the point at issue-
could be cleared up by a limited double tracer
study with 52Fe and %Fe in human subjects. He-
agreed to carry out such a study. ACTION:

‘SZUR. Najean questioned the specific activity

of the 59Fe, considering that a value of >104Ci/
#g should be given. Szur suggested>54Ci/ug:
and after some discussion this was accepted.
Finally Eernisse reiterated that the amount of
radioactivity injected should be expressed on a
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body weight basis.

Lewis questioned the use of a glass syringe,
referring to reports of significant absorption of
%Fe on glassware -by Fielding and by Smith.
Najean emphasized that he injected 5°Fe in
plasma, not in saline. Lewis believed that
absorption occurred even with Fe in plasma,
but agreed to check this point. ACTION;
LEWIS.

Eernisse pointed out that if absorption of 5Fe
on glassware took place it was not acceptable to
measure the injected dose by weighing. He also
questioned the procedure described for prepar-
ation of the standard, which he considered
wasteful. Ganzon: stated that he filled the syringe,
weighed it, ejected 1ml of the contents for
preparation of the standard, weighed again,
injected the bulk of the contents into the patient
and weighed a third time. Najean recommended
that instructions on this question should refer to
the Panel’s recommended method for the meas-
urement of red cell and plasma volume.

Discussion first centred on the acceptability of
using whole blood rather than plasma for the
initial plasma radioactivity measurements. Naj-
ean pointed out that plasma was essential for
plasma radioactivity measurements extending
over more than an hour or two. Ganzoni pointed
out that even during the first hour direct uptake
of ®Fe by reticulocytes could be considerable in
patient reticulocytosis. There was general agree-
ment by the Panel that the additional labour
involved in the separation of plasma was trivial
and that plasma samples were essential. Najean
considered that 2ml plasma samples were adeq-
uate. Four samples were adequate. Four samples
were needed to identify the first component of
the plasma Fe disappearance curve in routine
studies. For detailed studies he continued samp-
ling over 15 hours, taking 6—8 samples during

this period. Ganzoni preferred to take 6 blood

samples within the initial period. For the earliest
samples 1ml of plasma was sufficient, though
more might be needed for later ones. Szur
pointed out that the times of sampling had to
be adapted to the patient. Najean agreed. : For
example, in cases of aplastic anaemia he normally
only performed routine studies, but sampling
had to be extended over 5 or more hours. He
instructed his technicians appropriately in each
individual case. Murphy pointed out that the
spacing of the samples would influence errors
in subsequent calculations. Belcher raised the
question of serum iron concentration measurem-
ents. Eernisse stated that he measured serum.
iron concentration on the first sample only.
Lewsis indicated that he normally did the same..
Najean measured serum iron concentration on:
the first and fourth of fifth blood sample and
used the mean value for subsequent calculations.
A small change in serum iron concentration.
during the initial period could significantly-
influence the 9Fe disappearance curve. Ganzoni
followed a similar procedure. The Panel agreed
to recommend duplicate measurements on the-
first and fourth blood samples, which should be:
increased appropriately in volume and taken
under appropriate conditions.

Najean questioned the spacing of the blood.
samples for red cell radioactivity measurements..
For routine studies he took samples at 24 hours,.
48 hours and thereafter 3 times per week up to-
2 weeks. Haematocrit determinations were carried.
out on each occasion, these serving the dual
puspose of demonstrating the existence or other-
wise of a steady state and giving warning of
any urgent need for transfusion of the patient.
Radioactivity measurements were made on 2ml
whole blood samples. Since the red cell radioac-
tivity at 24 hours was usually low, it was.
necessary low, it was necessary to apply a corr-

ection for plasma radioactivity in this sample.



102 —The Korean Journal of Nuclear Medicine: Vol. 7, No. 2, 1973—

This was based on a separate measurement on
a plasma sample, for which additional blood was
needed. For detailed studies he took an zdditional
sample at 32 hours, measuring both whole blood
and plasma radioactivity on this. For such
studies he also measured plasma radioactivity on
the 48 hour sample. The later plasma radioactivity
measurements were then used not only to correct
the corresponding whole blood measurements for
plasma radioactivity but also to determine the
terminal portion of the °Fe disappearance curve.
These procedures met with the general approval
of the Panel. Lewis emphasized the need for
advice on the control of the patient, for example
as regards transfusion, during ferrokinetic studies.

Najean considered that the paragraphs on
sample preparation should appear earlier, since
it is essential in ferrokinetic studies to separate
the plasma as soon as possible after blood sam-
‘pling. Belcher asked about the need to haemolyze
whole blood samples before radioactivity measu-
rement. Najean stated that he did not always
do this, but accepted its desirability. The Panel
agreed to recommend it.

Belcher questioned the need for photo-peak
-counting and pointed out that for many samples
it would be virtually impossible to achieve a
counting error of 1% or less. The Panel agreed
to use its other recommendations as models in
formulating the relevant paragraphs.

Discussion first centred on the determination
of the plasma %Fe half-disappearence time in
simple routine studies. Najean considered this
best done by fitting a straight line through the
first 4 points on the °Fe disappearance curve

Dlotted on semilog .paper. Eernisse considered

that more points should be used but believed
that results might be erroneous if points earlier
in time than 10 min were included, becuse of
an initial rapid loss of %%Fe from the plasma.
Ganzoni suggested that it might be better not
to take the first sample earlier than 10 min.

i pointed out that the plasma 5%Fe half-
disappearance time could itself be less than 10
min. Mollison considered that a 5 min sample
should be taken, but the corresponding point
omitted from the analysis if this should seem
desirable. Belcher considered that if it were
inclued, the resulting error was unlikely to be
very significant.

Najean pointed oqut that Finch’s expression of
the plasma iron turnover rate per 100 ml blood
avoided the need to use a value for the plasma
volume. He believed this to be asuitable basis
the analysis of the resulfs in routine ferrokinetic
studies. Belcher emphasized that whatever the
mode expression, the calculation of plasma iron
turnover rate from the plasma %%Fe half-disapp-
earance time or the initial slope of the plasma
%9Fe disappearance curve i.e. on the assumption
the assumption of an open single-compartment
maode! for iron metaboliém-gave results that were
over-estimated by some 20% in normal subjects
and as much as 100% in some patients. He
considered the only adequate basis for a calcul-
ation of plasma iron ‘turnover rate to be the
complete disappearance curve. After some further
discussion of these issues Szur suggested that
Belcher and Najean should prepare a protocol for
detailed ferrokinetic studies, including the deter-
mination of plasma iron turnover rate. This

agreed. ACTION; BELCHER, NAJEAN.



