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'FESOFOR SPANSULE' CAPSULES I PREGNA CY A AEMIA
HERBERT KRAMER, M.B., B.CH. (RAND), F.R.C.S. (EDJN.) , F.I.C.S., M.R.C.O.G., Obstetrician and Gynaecologist,

Johannesburg

The need for iron therapy an es when a diagno is of an
iron-deficiency anaemia has been made. Although this type
of anaemia is common to all sexes and ages, it is in
pregnancy that it is most often detected. Sometimes the
symptoms are suffioiently evident for laboratory investiga­
t'ions to be made. Very often, however, an iron-deficiency
anaemia ,is present, but remains untreated because the
symptomatology was not obvious enough to arouse
suspicion. Iron anaemia may be due to an inadequate
absorption of iron from <the intestines, or a loss of blOO<!
from haemorrhage, or an increased physiological demand
for more haemoglobin (which usually means iron).

In pregnancy a woman may not be anaemic in the
early stages, but with the increased needs resuIting from
the growth of the foetus, anaemia may readily develop.
This anaemia may not be due to the demands of the foetus
only, but may often be associated with nutr~tional

defioienoies or impaired absorption of iron from the gul.
utritional anaemia ·is directly associated with lack of

food, improper diets, anorexia, diarrhoea, and some other
more ser·ious, but fortunately readily recognizable condi­
tions.

Haemoglobin Levels in Pregnancy
The treatment of an iron-deficiency anaemia depends

almost ent,irely on providing an adequate supply of iron
wlllch can readily be absorbed. However, in pregnancy
tnere is the added complication of the growing foetus, so
that it is generally recognized that prescribing iron to
pregnant women is almost obligatory, no matter whether
the haemoglobin at the beginning of pregnancy is well
within normal limits or not. There are also certain geo­
graphic factors to be considered. A study at Ann Arbor,
Michigan, showed that at an altitude of 800 feet above sea
level the normal haemoglobin of pregnancy (in G. per
100 ml.) was: in the fourth month 11·4 -15'0; fifth month
10·8 -14·6; sixth month 10·2 -14,0; seventh month
10·2 - 14·0; eighth mOl1lth 10-4 - 14·2; ninth month 10·8­
14·4; during labour 11'2-15·0; 10 days postpartum 11·4­
15'4; and 42 days postpartum 12·0 - 16·0. In Johannesburg,
however, where the altitude is 6,000 feet above sea level,
these figures cannot apply, for here the normal haemo­
globin levels are considered to be between 12·5 and 18 G.
per 100 ml. It is obvious, then, that altitude is an important
faotor. .

The haemoglobin levels in pregnant women cannot be
considered static, even if they fall witllln normal limits
when the initial assessments are made in the first few
weeks of pregnancy. Benstead and Theobald' considered
that there is no such condition as a 'physiological anaemia
of pregnancy'. Accordingly, all pregnant women hould
receive iron as a routine from the on et of pregnancy until

the end of breast feeding. This does not imply that other
factor contributing to the production of an iron-deficiency
anaemia can be neglected. In addition to whate er other
therapy is necessary, iron hould alway be pr cribed for
the period already advised.

Requirements of Iron
Dietary iron i usually taken cin the form of ferric

hydroxide, which is often loo ely combined with organic
acids and amino aoids. Ferric salts are, however, not as
readily absorbed as ferrou salts. A daily requirement of
1·2 - 2 mg. of ionic iron will supply 'the requirement of
an adult male, but in the female during pregnancy an
intake of at lea t 3 mg. daily i required.

An added factor complicating simple iron therapy may
be a failure to respond to treatment. This may be the
result of an initially incorrect diagnosis, 'irregular treat­
ment or inadequate dosage, or local condition in the
gastro-intestinal tract which may interfere with ab orption.
But in most cases it is the irregular and inadequate intake
which probably produces the poor results. The factor
influencing irregular intake depend a great deal on the
social status and intelhgence of the patrients and on an
adequate antenatal supervision. It is also caused in part by
the necessity for prescribing preparations with ineradicable
toxic side-effects; preparation which, in any case, must
usually be taken three times a day.

The toxic effects of iron preparations are well known
and are mostly the result of gastro-intestinal irritation and
constipation. It is very important then to prescribe a pre­
parateion which can be taken easily by mouth, which is
not taken more than once or twice a day, and which will
not produce side-effects sufficiently unpleasant to top the
patient taking the drug regularly for what ,is, unfortunately,
a very long 'period of time. Since iron must be given for
such a long period, the choice of the drug becomes very
important.

What is required is a preparation which should be long­
acting and with few side-effects. 'Fesofor pan ule' cap­
sules were made available for thi purpo e. Each spansule
capsule contain 150 mg. of exsiccated ferrou ulphate in
a ustained-relea e form. The relea e of the drug i timed
so that only a mall amount i et free in the tomach
and the remainder is freed in the upper part of the mall
int~ine. A dose of I capsule (150 mg. of ferrous sulphate)
has been shown to give the same haemoglobin response
as the normal daily dose of 600 mg. required in tablet
form.'" In addition, since mall quantities of iron are
released at a time, the mucou membrane is not unduly
irritated; thus the ide-effeo of the iron in thi form
hould be les frequent than with ordinary tablets. do e

of I capsule given daily, or at the most twice a day, wa
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Fig. 1. Se~ text.

1ST VISIT AT LABOUR
Fig. 2. See text.
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considered a great advantage in ambulant women and in
those who might be away from home during the day.

METHODS

In this series 74 pregnant patients were investigated. The
average age of each patient was 25·5 years and the range
varied from 17 to 35 years. kll the pa·tients were White.
Their nutIiitional state was satisfactory, and advice on an
adequate and proper dietary regime was always given when
they were first seen. A routine examination was carried
out at their first attendance, and 1 capsule of fesofor a
day was prescribed. In only 1 or 2 patients was the dose
increased Ito 2 capsules a day. Espeoial care was taken to
remind the patients to adhere to this regime, and regular
haemoglobin checks were made throughout pregnancy. In
addition, multivitamin tablets were given until the end of
the pregnancy.

Oomplete blood counrts were done when the patient was
first seen, but the haemoglobin level was the only estima­
tion that was repeatedly done, using the Amellica.n Optical
Haemoglobinometer. The normal range in Johannesburg
varies from 12·5 to 18 G. per 100 mJ. Since the same
technicians made all the assessments, errors were practi­
cally insignificant. The patients were seen regularly, and
their clinical state was assessed each tUme, of course, in
addition to the haemoglobin estimation.

RESULTS

In 59 patients seen ill the 9 weeks from the 5th to the
14th week of pregnancy, the mean haemoglobin level was
15·1 G. per 100 m!. -+- 0·14 G. There were 10 patients
with haemoglohin levels between 13 and 14 G.; 20 between
14 and 15 G.; 18 between 15 and 16 G.; 8 between 16
and 17 G.; and 4 between 17 and 18 G. per 100 ml.

In 64 patients (in whom the previous 59 are included)
investigated between the 17th and 28th weeks of preg­
nancy, ,the mean haemoglobin level was 14·1 G. per 100
ml. ± 0·12 G. In this group there were 9 patients with
haemoglobin levels between 12 and 13 G.; 24 between 13
and 14 G.; 18 between 14 and 15 G.; 12 between 15 and
16 G.; and 1 between 16 and 17 G. per 100 ml.

In 49 patients (carr:ied over from the other 2 sections)
investiga·ted between the 29th and 40th weeks of preg­
nancy, the mean haemoglobin level was also 14·1 G. per
100 ml. -+- 0·12 G. In this group there was 1 patient with
a haemoglobin level between 11 and 12 G.; 3 were between
12 and 13 G.; 19 between 13 and 14 G.; 20 between 14
and 15 G.; 5 between 15 and 16 G.; and 1 between 16
and 17 G. per 100 mJ.

These results show that at the onsm of pregnancy all
the patients had haemoglobin levels above the lowest
limits of normal. From the 17th to the 28th week 9
patients had haemoglobin levels at or about the lowest
limit of normal, and between the 29th and the 40th weeks
1 patient was below, and 3 at, the lowest limit of normal.
This indicates that throughout the course of treatment it
was only towards the end of pregnancy that 1 patient had
a drop in her haemoglobin level in spite of the treatment
given.

Fig. 1 shows the variation in the haemoglobin levels
in 5 selected patient throughout pregnancy. These patients
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were chosen 10 show the vaPiations in haemoglobin levels
in the blood, relevant to the initial levels in the early
weeks of pregnancy. Patient A started at a level of 14·5 G.
per 100 ml. at the 6th week and maintained her level
satJisfactorily at 13·5 G. per 100 ml. a1 labour. Patient B
star<ted at a level of 16 G. per 100 ml. at the 8th week
and maintained her level at 15 G. per 100 ml. at the 36th
week. Patient C started at 13·5 G. per 100 ml. at the 6th
week and maintalined her level up to la;bour at 13 G. per
100 ml. Patient D, at the furst week of pregnancy, had a
haemoglobin level of 18 G. per 100 ml.; at the 36th week
it was 15·5 G. per 100 ml. Patient E had a haemoglobin
level of 14·5 G. per 100 ml. at the 10th week, and a level
of 15·5 G. per 100 ml. at la:bour.

Fig. 2 shows the results obtained in 8 patients who were
considered to be anaem'ic at -the onset of pregnancy. The
results show the difference in haemoglobin levels at the
onset of pregnancy and at la:bour, and it can be seen that
in every instance the anaemic patient had a rise of haemo­
globin to within normal limits by the onset of labour.

As a rule, 1n patients starting from a low haemoglobin
level, it was after 4 - 6 weeks' trealiment that -the level
reached was considered to be normal. The response to
treatment showed a rise of haemoglobin of the order of
about 1% a day until a satisfactory level was obtained.

Symptomatically, all the patients treated were free fTom
complaints related to a low haemoglobin level. There were
no signs of iron deficiency and breathlessness; patior and
swelling of the extremities were noticeably diminished and
did not exceed what would be found in a norma;l preg­
nancy with normal blood findings.

SIDE-EFFECTS

There were no side-effects horn taking fesofor. Although
indigestion and constipation were seen in several
patients, these complaints could not be attr~buted to the
theI'apy, and were usually dispersed by prescribing antacids
or mild aperients.

DISCUSSION

Most obstetricians will agree that it is a common f1inding
that patients who are anaemic at the beginning of preg­
nancy must be treated with iron, not only to compensate
for defioiencies inthe~ diet, but also to maintain the
haemoglobin level within normaJ limits. Normal women
who are not anaemic at -the onset of pregnancy, very
often become anaemic as pregnancy progresses. It has
been suggested that the incidence of anaemia in normal
women, owing to the 'drain' of the foetus, may be as high
as 70%.

It -is obvious, then, that all pregnant women should be
given' iron, in order not only to maintain an already nor­
mal haemoglobin level within normal limits, but also to
raise an anaemic haemoglobin level to a normal level and
to keep it there. From the results obtained, fesofor can be
shown, in the first place, to have maintained a haemo­
globin level in normal women within normal limits
throughout pregnancy; and, in the second place, to have
raised the haemoglobin to normal levels in 8 patients !in
whom anaemia was established before therapy was begun,
and to have maintained it there right up to labour.

Ben tead and Theobald' have claimed that 20 - 30% of
patients cannot tolerate treatment with ordinary iron
tablets, such as ferrous ulphate. Indigestion, constipation,
and complaints of an unpleasant 'taste, are some of the
few and regular reasons given to ob tetricians for stopping
iron tablets. In this eries of patJients there were no com­
plaints whatsoever on these grounds. The fact that it was
possible also, almost invariably, to mainta!in treatment on
one capsule a day, was found to be of great advantage.
It is my opinion that treatment hould be commenced with
1 - 2' capsules daily at the flir t visit of the patient, no
matter what the haemoglobin level is, and treatment
should be continued up to labour and, if possible, for as
long as the mother is breast-feeding the child. There is a
possibility that the incidence of miscarriages might be
lowered if the haemoglobin levels of pregnant women
were maintained w-ithin normal limits. In the antenatal
clinic iron should be prescribed, no matter what other
advice may be given with regaTd to diet, hygiene and
other matters.

In this trial the patients also received, as a routine,
multi:vitamin preparations fOT very nearly <the same reason
as they were given iron. An investigation of this nature is
ra1ther temous, but the results show <that ,it ha been wor,th
while, since we have demon trated that 'iron therapy
throughout the period of pregnancy should be obligatory
and that fesofor spansule ca,psuIes are va'luable for ensur­
ing a steady intake of iron in an easily assim:ilaJted form,
in which side-effects have been shown to be more or less
eliminated.

It is interesting to note that, when the patients were
examined 6 weeks after l'<l!bour, not only were the haemo­
globin levels within normal limlits, but the infants were also.
found to be v,igorous and healthy to an extent not usually
encountered where anaemia had developed during the
pregnancy.

SUMMARY

1. Iron was given as a routine to 74 patients, in -the
foI'ffi of a long-acting preparation (fesofor spansule
capsules) throughout the pregnancy and for the duration
of lactation.

2. In only 8 patien-ts was the haemoglobin level below
the accepted limit of normal when these patients were
first seen.

3. All but 1 of the patients came to labour with
haemoglobin levels within the normal accepted limits.

4. No side-effects of any klind related to iron therapy
were encountered in this !investigation.

5. At the 6-week follow-up after Ia:bour all the patients
examined showed haemoglobin levels within the normal
limits.

6. It is suggested tha,t all pregnant pa,tJients should be
trea.ted with iron regularly from the onset of pregnancy to
the end of lactamon. It is also suggested that, because of
their long-acting properoes and complete lack of side­
effects, fesofor spansule capsules have been shown to be
the treatment of choice.

I wish to thank Messrs. SKF Laboratories for ao initial
supply of fesofor spaosule capsules, and also for their
a sistance in providing iofonnation in this field.

Vitamin supplements used ('pramilets', 'gestatabs', 'en-
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cebrin', 'filibon' and 'prelafol forte') were kindly donated by
Abbott Laboratorie, White Laboratories, Inc. (Scherag Ply.
Ltd.,), Eli Lilly & Co., Lederle Laboratories and Ayer t
Laboratories, respectively.

ADDE D 1

ThIrty-nine patients seen 6 weeks after labour had a
follow-up haemoglobin estimation done. The values varied

from 12·5 -17 G. per 100 m!., with an average of 15 G.
per 100 ml.
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GASTRIC SECRETORY ACTIVITY IN ISCHAEMIC HEART DISEASE:

A POSSIBLE PATHOGENETIC MECHANlSM*
From the Department of Medicine, University of Cape Town and Croote SchulIr HospiTal

1. FAT TOLERA CE I ISCHAEMIC HEART
DISEASE

B. BRO TE-STEWART, M.D., M.R.C.P., Senior Lecturer
and Senior Physician

The feeding of fat to patients with ischaemic heart disease
results in a more extensive and more prolonged lipaemia
than in age-matched controls. The differences are greatest
in the later phases, i.e. 6 and 8 hours after the meal. For
this reason it has been held that the more prolonged
lipaemia is due to an insufficiency of clearing factor in
patients with ischaemic heart disease. / n vitro clearing
experiments, however, have not confirmed this. l It was
emphasized that the degree of lipaemia at anyone time
was the algebraic sum of processes of absorption of fat
into, and processes of clearing of fat from, the circulation.
Attention was therefore focussed on the possibility that
absorptive differences underlay these different postprandial
lipaemic responses. In a study on matched pairs,~ the
lipaemia was more prolonged in the group with ischaemic
heart disease when fat was fed orally, but when it was
administered intravenously, identical lipaemic curves were
seen in both patient and control groups.

This study, together with other recent studies, has
focussed our attention on the possibiiity that the nature
of the disordered fat metabolism in ischaemic heart
disease may be determined in the gastro-intestinal tract.
It was therefore decided to compare the gastric secretory
activity in patients with ischaemic heart disease with that
of controls.

2. GASTRIC LIPOLYTIC ACTIVITY
L. H. KRUT, M.D., Senior Research Officer

Cantone, Rulli and RossP fed gastric mucosal extract to
man and noted a decrease in plasma lactescence. Whether
>or not the human stomach has lipolytic activity is a matter
-of controversy.4.5 Experiments were designed to test this.
1t was found that, on incubating human gastric juice in
'Vitro with a safflower-oil emulsion, considerable clea.ring
occurred a mea ured by the percentage change in optical
density over one hour at 37°C. This clearing activity was
not as marked as with pancreatic juice, but pancreatic
lipase was inactive in a pH range below 6. All studies,
therefore, were conducted at a pH below 6 to exclude the
possibility of activity owing to regurgitation of pancreatic
juice.

* Abstracts of papers presented at Research Forum, Uni­
versity of Cape Town, 9 November 1961.

The other possibility was that the clearing observed
was solely the result of acid hydrolysis of fats. Tests were
therefore carried out on gastric juice before and after
heating to 100°C. The boiled' gastric juice was still able
to clear the emulsion, but the degree of clearing was less
than the unheated portion. This could imply that optimum
gastric lipolysis is dependent upon both acid and a Lipase
acting concurrently. Further evidence in favour of the
presence of a lipase was that the basal acid secretion,
measured in mEq. per I., correlated with the lipolytic
activity, but did not correlate following the injection of
histamine. While the acid secretion invariably increased
after histamine, an increase in lipolytic activity did not
necessarily follow.

3. GASTRIC SECRETORY ACTIVITY IN PATIENTS
WITH A D WITHOUT ISCHAEMIC HEART

DISEASE
S. BANK, M.B., CH.B., M.R.C.P., Ben May Research
Fellow in GasTro-enterology; and 1. N. MARKS, B.Sc.,

M.B., CH.B., M.R.C.P., Lecturer and Assistanr
Physician

Results of the augmented histamine test: carried out in
32 patients with uneqt'rivocal evidence of ischaemic heart
disease, were compared with those obtained in 20 controls
of similar age and body weight and without symptoms
referable to the gastro-intestinal tract. The basal secretion
and the response to maximal histamine stimulation (MAO)
of the controls compared well with figures for heil1thy
people elsewhere/ but the patients with ischaemic heart
disease had a significantly (p<'0l) lower mean acid output
with regard to both basal secretion and MAO. Basal
gastric lipolytic activity, as measured above, followed the
same trend. It was concluded that gastric secretory activity
was less in patients with ischaemic heart disease, certainly
in the basal state.

This project was supported by the Ben May Gastro­
enterology Research Fund. It was also supported in part by
research grant H-33l6 from the National Heart Institute,
Public Health Service, USA, and the South African Council
for Scientific and Industrial Research. We wish to acknowledge
technical assistance given us by Miss B. van Embden and Miss
1. Sutherland.
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