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INTRAMUSCULAR IRON IN ON-EUROPEA PREMATURE I FA TS
ROBERT McDoNALD, M.D., D.C.H., Department of Child Health, University of Cape Town

Iron depletion is liable to occur in the premature infant
before the age of 4 months and unless substantial amounts
of iron are absorbed, iron deficiency anaemia is said to
be inevitable. l

Oral preparations of iron may prevent this, but little
iron is stored by the body and it has to be given con­
tinuously, for at least the first 12 months, if the haemo­
globin is to be kept at a reasonably high level. In a
population which cannot be relied upon to carry out such
prolonged treatment, this method will probably be un­
successful.

Gaisford and Jennison2 reported in 1955 on the intra­
muscular treatment of anaemic infants with the iron­
dextran complex, 'imferon'. They also studied its prophy­
lactic value against the anaemia of prematurity. Ten pre­
mature babies were each given 150 - 250 mg. of imferon,
according to weight, at 3 weeks of age. The effect on the
haemoglobin level was contrasted with that in 10 com­
parable babies not receiving iron supplements.

The authors found that at 16 weeks of age those babies
who had received imferon had substantially higher haemo­
globin levels than the control cases. The difference was
maintained and increased until the 24th week, the last
date reported in the article. At that time the average
haemoglobin level in the imferon group was 82'2% (12·3
g. per 100 ml.), and in the untreated group 65·6% (9·9 g.
per 100 ml.).

We decided in 1957 to repeat this trial on non-European
babies in the premature unit at the Red Cross War
Memorial Children's Hospital, Cape Town, to see if Gais­
ford's results could be reproduced. In this instance the
babies were to be followed until the end of their first
year to find out whether anaemia could be prevented, at
any rate until this time.

Babies in this unit are born at home and are usually
only accepted up to 48 hours after birth. In the group
of infants to be discussed, most were within a few hours
of birth, and all were less than 48 hours old when
admitted, with the exception of one baby who was 4
days old and a pair of twins 7 days old when taken into
hospital.

METHODS

Babies were selected by random sampling, either to receive
imferon at 4 weeks of age, or to get no iron supplements.
There were 38 cases in the first group and 35 in the
second. The dosage of imferon was 150 mg. given as 50
mg. (l ml.) daily for 3 successive days. A few babies were
given 250 mg. spread over 5 days.

After these infants were discharged, their mothers
were asked to bring them back to hospital for monthly
follow-up examinations until the babies reached their first
birthdays. At these visits the babies were weighed and their

haemoglobin was estimated by the pathological service of
the hospital, using a Klett-Summerson colorimeter. The
infants were examined for, and enquiry made about, any
infections since the previous visit. An approximate e timate
of the physical and mental development was also recorded.

As far as could be determined, additional iron was not
given to the babies after they had left hospital during
the period of study, except in the case of the pair of twins
who both received some oral preparation of iron for a
while. As will be seen, this had little effect on their
haemoglobin levels.

It was difficult to get mothers to bring their babies
back regularly for a whole year and when it was decided
to terminate the study, 2t years after its commencement
only 12 infants in each group had attended for the whole
12 month period required for the study. Of the rest some
had died, but the great majority just failed to return for
follow-up examinations, despite frequent letters from the
social worker.

What follows, therefore, is a comparison between 12
babies who had not received iron supplements and 12
who had been given intramuscular iron. Nine of the latter
had received 150 mg. of imferon and 3 had had 250 mg.

With so few cases, the results can do no more than
indicate trends and should be considered in that light.

RESULTS

Table I gives the mean haemoglobin level in each group
at intervals during the first 12 months of life. The levels
are also shown in graphic form (Fig. 1).

TABLE I. MEA' HAEMOGLOBIN (G. %) DURING FIRST YEAR

Level at age (ill mOll1hs)
Treatment Cases Initial

level 2 4 6 9 12
1. No iron 12 18·6 9·8 9·4 8·4 8·2 7·6
2. Imferon 150

mg. 9 18·7 9·3 10·0 9·9 9·7 9·2
3. lmferon 250

mg. 3 21·5 9·311·4 ]]'110·0 9·6
4. Combined im-

feron (lines
2 and 3) .. 12 19·4 9·3 10·4 10·2 9·7 9·3

Initial Bb. difference between I and 4 is not significant. P>O· 50.
12-month Bb. difference between 1 and4 is significant. P<0·05.

In the infants who received no supplementary iron
there was a continuous fall in haemoglobin values through­
out the year, reaching a mean level of 7·6 g. per 100 ml.
at 12 months. Only 3 of the 12 babies had a haemoglobin
of over 9 g. per 100 ml. at this time.

In the imferon-treated group, after a steep _ fall in
haemoglobin at 2 months, which appears inevitable, there
was a rise at 4 months, which was fairly well maintained
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Fig. 1. Mean haemoglobin levels in premature infants.
Twelve patients received imferon and 12 received no iron
supplements.

to 6 months. Thereafter a gradual fall occurred to a mean
level of 9·3 g. per lOO m!. at 1 year, but even at 4 months
our figures were well below those reported by Gaisford
and Jennison.2

The 3 babies who had been given 250 mg. of imferon
were successive cases drawn for iron therapy and there
was no selection on account of weight. By chance this
was well distributed, being 2 lb. 15 oz., 3 lb. 7 oz., and
4 lb. 12 oz. respectively. Up to 6 months their mean
haemoglobin figures were rather higher than those in the
babies who had had 150 mg. of intramuscular iron. At
9 and 12 months, however, the figures in the 2 groups
were not greatly different, and in the last line of Table I
the haemoglobin levels for all 12 babies on imferon are
combined. "

In 9 additional patients in each group who attended
only to the end of 4 months, the same haemoglobin
differences at this time were found as in tbe groups com­
pleting the full 12 months' study period.

The figures in our pair of twins are of interest (Table
II). The card drawn for the first. twin was 'no iron' and
the other was thereupon deliberately put into the imferon
group in order to be able to compare results. At this time
250 mg. was being given and the second twin received
that ameunt., The table illustrates once more the con­
tinuou fall in haemoglobin when no iron is given. By
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TABLE n. TWIN BABIES

Level at age (in mOlllhs
Patient Initial

level 2 4 6 9 12
Charles J. JHb. (g.%) 18·5 10·7 9'} 8· I 7·4 6·4
No iron l Wt. (lb.joz.) 3/3 5/3 9/13 12/II 15/8 18/3

Calvin J. {Hb ( %) 17·0 9·3 13·4 II ·1 9·6 10·7Imferon . g. 0

250 mg. Wt. (lb.joz.) 2/15 5/7 10/0 12/13 16/4 18/6

the end of the year there was a haemoglobin difference
of 4 g. per 100 ml. in the 2 babies.

Mental defect, severe in 5 patients, appeared to be
present in 12 of the 24 babies in the study. This was
unrelated to the giving or withholding of iron but was
found in those who had the lowest initial weights. All
12 weighed less than 4 lb. when first seen. This is in
line with current opinion which suggests that the smallest
babies at birth run the greatest risk of mental defect
subsequently (Knobloch et al.; Dann et al.,~ DrillienS).

DISCUSSION

Other Studies
Hillborg and Nilsson6 reported the use of imferon in

premature babies in Sweden. As in our cases, those who
were given imferon had a higher haemoglobin level at
4 months than those who had not received intramuscular
iron. Their cases had a mean figure at that time of a
little over 12 g. per lOO m!. and this level was maintained
to the end of 12 months. Imferon dosage was 100·- 200
mg., most babies getting 150 mg. It is not possible to
compare their cases where no imferon was given, with
ours, as oral iron was given to the Swedish patients if
the haemoglobin at any time fell below 11 g. per lOO m!.
Their figures for 4 and 12 months remained in the region
of 11 g. per lOO m!.

Hammond and Murphy1 did a similar study in San
Francisco. They used lOO mg. of imferon and from the
third month found a highly significant difference in favour
of the imferon-treated group (11,9 g. per 100 ml. compared
with 10·5 g. per 100 ml.). This difference was maintained
until 12 months and the authors' conclusion was that
iron given in the neonatal period is able to prevent the
late anaemia of prematurity. The article contains a com­
prehensive review of prematurity anaemia.

Reasons for Disappointing Results
In our patients on imferon the mean haemoglobin

figure at 12 months was 9·3 g. per lOO ml. and in those
who had not received iron supplements it was 7·6 g. per
100 m!. Despite this difference, which is a significant one,
the figure of 9·3 g. per lOO mL is disappointing and it
cannot be said that the late anaemia of prematurity was
entirely prevented. What is the likely reason for this?

Quantity of lmferon

Was too little imferon given? Gairdner1 suggested that
a baby needs about 245 mg. iron in his first year to
supply growth requirements. Our 3 patients who were given
250 mg. irnferon did not seem to do better than those
who received only, 150 mg. Hillborn and Nilsson6 gave
much the same dosage as we did and Hammond and
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Murphy7 smaller amounts, but in both groups their 12­
month haemoglobin figures were well above ours.

Influence of Birth Weights
Did birth weights influence our figures? Were there,

for instance, many babies in our irnferon group with very
low initial weights and did this affect the issue? Only
4 of our patients weighed 3 lb. or less and their mean
haemoglobin at 12 months was 9·4 g. per 100 rnl. At the
other end of the scale, there was only 1 baby of over
4 lb. in the group and his 12-months' reading was 7·7 g.
per 100 rnl. Our initially smallest babies, therefore, did
not have the lowest haemoglobin readings at 1 year.

It was noted, however, that whereas the group on
imferon had a mean starting weight of 3 lb. 5 oz. com­
pared with 3 lb. 10 oz. in the 'no iron' group, the mean
weights of these groups at 1 year were 19 lb. 4 oz. and
16 lb. 6 oz. respectively. It is possible that the iron supple­
ment may have improved the general metabolism of the
recipients resulting in a better weight gain than that in
the other group. The group on irnferon presumably had
the greatest increase in blood volume. Did those babies
in the imferon group with the greatest weight gain have
the lowest final haemoglobin levels? This certainly seemed
to be the case in our 2 babies who had the greatest gain
in weight. Each gained about 20 lb. iIYtheir first year and
their final haemoglobin readings were 7·7 and 7·4 g. per
100 rnl. On the other hand, 2 other babies gained just
over 16 lb. each and their 12-month haemoglobin figures
were both over 12 g. per 100 rnl. The rest, who gained
between 14 and 15 lb. had figures varying from 6·2 - 11·8
g. per 100 ml. with a mean of 9'4 g. per 100 ml. It did
not seem, therefore, that weight gain kept the final
haemoglobin figures down and, in any case, there were
only 2 of the 12 babies who had a large weight gain.
Admittedly there were only 12 cases, so perhaps one shonld
not make too much of the above figures.

Infections
What about infection? Gaisford and Jennison2 pointed

out that this could nullify the effects of imferon and
quoted one of their anaemic premature babies who had
an initial rise of haemoglobin but, following an attack
of bronchitis, this fell by 10%. Wintrobe,S on the contrary,
has stated that infections lasting less than a month are
not in most cases accompanied 'by significant anaemia.
Lanzkowsky9 found that. when irnferon was given to_
anaemic babies suffering from a coincident short-lived
infection, such as pneumonia or gastro-enteritis, the iron
was utilized and there was no interference with haemo­
globin synthesis.

Most of our patients getting irnferon had at least one
infection and some several, during their first year. These
infections were usually either gastro-enteritis or a respira­
tory infection and though some cases were severe, most
were of quite short duration. Two of the 12 babies had
only minor infections and it may be of significance that
at the end of their first year they had the highest
haemoglobin levels of all the babies, namely 12·4 and
11·8 g. per 100 rnl. Each had received 150 mg. of irnferon.
Six more suffered from several infections, which, in nearly
every instance, were followed by a drop in haemoglobin
level. However, each of the 4 remaining patients had an

infection between 9 and 10 months of age and in all
of them the haemoglobin at 12 months was higher than
at 9 months. It is difficult, therefore, to assess the effect
of infection in our cases and it will require much larger
numbers to determine the correct answer to this question.
Other Reasons

Is there any other reason to account for our figures
not being higher at 12 months than they were? It is of
interest to compare Lanzkowsky's9 haemoglobin findings
at 12 months in healthy full-term non-European children
in Cape Town. The mean levels were 9·57 g. per 100 ml.
in Coloured and 9·84 g. per 100 mL in African babies.
The corresponding figure for European babies in this
series was 11·20 g. per 100 ml. The figures for non­
European full-term babies at 12 months, who had received
no particular iron supplements, are rather similar to the
present series for premature infants given imferon. All
that imferon seemed to have done was to bring the
haemoglobin level of the premature babies up to a figure
near to that of their untreated full-term counterparts, and
emphasizes the anaemia which Lanzkowsky9 has shown
to be so common in non-European babies in Cape Town.

SUMMARY

Late prematurity anaemia is inevitable without the addition
of iron supplements. In a population, which could not
be relied upon to take oral preparations for a prolonged
period, an attempt was made to prevent iron deficiency
anaemia by giving intramuscular iron in the first weeks
of life.

Although this resulted in better haemoglobin levels
than in the untreated cases, the results were not very satis­
factory as regards the prevention of anaemia, and even
at .4 months our figures were well below those of other
published series. It is difficult to be sure of the reason for
this, particularly as it was not possible to get a large
number of patients to cooperate in the study for a full
12 months.

The mean haemoglobin level at one year was similar
to that found by Lanzkowsky9 for healthy full-term non­
European babies of the same age in Cape Town, and
this may be a reflection of the general tendency to anaemia
in the non-European children in this city.

The relation of infection to the drop in the haemoglobin
level in this study was unceFtain. • .

ADDENDUM

Is Imferon Dangerous?
Since this paper was completed a disturbing Leading

Article now well known, appeared in the British Medical
Journal. ID In it the suggestion was made that irnferon might
be carcinogenic in man and the Journal recommended that
the makers should withdraw the preparation.

The Leading Article was based on reports of experi­
ments in rats and mice which were repeatedly injected
with massive doses of irnferon in the same site for a
prolonged periody·12 A considerable number of the
animals developed sarcomas.

Several letters to the Journal followed, notably one by
Golberg13 of the research department of .the firm manu­
facturing irnferon. He stated that, under similar conditions,
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arou ed con iderable intere t nd
in the

nadian 17 medical pr
tb e journ I wa th t, if
and \ ith ir um pe tion,
11 gave it a their opinion

hardly onvincing.
ugu t, wben the

by Robin on

nim I who h d re ei ed
e iron. It must. hO\ e er

be pe i differen e in tbe
f the tumour .

Rep r indi te tb t more tb n J,000,000 per os h e
r eived imfer n during the I t few ye r . What are the
h rmful effe t reported? One e of rcoma in a 74­
ye r- Id p tient with n unproved rei lion bip.

It ppe r to me that tbe ri k of imieron is littie greater
th n i the e with other agent u h bJor mpbeni 01,
hlorpr m zine and e en peru illin. Th e drugs have not

be n withdr wn. Vh then bould imferon. Apl ti
n emi , liver di e e nd anaph lacti ho k from the
b e drug m y all death, but the word ' an er'

probably till trike m re terror into the heart of the
publi th n deny other. It i ne es ary, therefore, to
h ve a bin ed iewpoint in the ca e of imferon.

If there i a ri k it hould be a calculated one, and
in thi ca e it i to m mind 0 mall a to be, in f ct,
negligible.

I ba e the authority of Prof. F. J. Ford, Head of the
Department of bild Healih at the niver ity of Cape
Town to t te th t it will be the Department' policy not
10 di ourage the u e of imferon provided it i not
u ed indi riminately. Tbe cbief indication for its u e in
paediatri are tbe pre ention of iron-deficiency anaemia
in premature babi and the treatment of tills anaemia
in infant and older hildren but only in ca es where the
p rent cannot be relied upon to gi e iron by mouth or
in the rare a e wbere oral iron cannot be tolerated.

regard the effica y of imferoo there can be 00

doubt.

Than are tendered to Prof. F. J. Ford for helpful critici m
and advice; 10 Dr. J. F. W. Mostert, 1edical uperintendent
of the Red Crn ar femorial Children' Hospital for
perm' ion to publi h: to the Pathology Department of the
Ho pital for haemoglobin e timation ; to Mi D. Barker for
her valiant efforts [0 get the children back for follow-up
tudi and to those mother who 0 regularly brought their

babi back for examination and without whose cooperation
thi tud would nOI have been po ible.
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