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The effect of 61 days of combined iron (Chemiron®) and
single iron therapy on haemoglobin, packed cell volume,
platelets and reticulocytes during pregnancy.
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Summary

A 61-day short-term prospective study comparing the efficacy of Chemiron® capsules (Ferrous Fumarate 300 mg, Folic Acid 5
mg, Vitamin B12 10 ug, Vitamin C 25 mg, Magnesium sulphate, 0.3 mg and Zinc Sulphate 0.3 mg) with conventional ferrous glu-
conate and folic acid administration has shown that both haematinic regimens improve haematological indices in normal pregnant
women. A significant rise in haemoglobin was seen in the Chemiron group on days 5 and 19 whereas a significant increase in packed
cell volume was observed on days 5, 19 and 61. There were no significant differences between the mean value of platelets during

the therapy period in either group.

A significant rise in the mean reticulocyte values could be demonstrated in the Chemiron group throughout the study period. This
study further shows that Chemiron has a better haematological effect than Ferrous Gluconate at the dosage used.
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Introduction

According to several studies at the end of pregnancy all
women were found to have an iron deficiency; no iron
could be found in the bone marrow in 85-90% of the
cases (pre-latent iron deficiency) [19, 21, 29, 30]. A latent
iron deficiency with reduction of serum iron is found in
40-50% of the cases; severe iron deficit leads to manife-
sted iron deficit in 30% of the pregnant women with
significantly low haemoglobin levels [11, 12, 13]. The
risk to the mother and child as a result of a reduction in
haemoglobin and reduced oxygen transport capacity will
become more pronounced. It has been shown that
patients with pregnancy anaemia are predisposed to pre-
gnancy complications like premature contractions, blee-
ding, premature delivery, immaturity, intrauterine death
and risk of infections [7, 8, 17]. As in the case of iron
deficiency, folic acid deficiency results from increased
demand and reduced intake during pregnancy [2-4, 11,
20, 23]. Those who are really involved are women with
multiple pregnancies and who come from poor social
classes (little meat and few vegetables).

The folic acid content of blood is low in about 30-50%
of pregnant women. Results on incidence of folic acid
deficiency with a value under 3 mg/ml lies between 0%
and 30% [4, 16]. The main aetiological factors of
anaemia in pregnancy include iron and folate deficiency
in the diet, haemolysis from haemoglobinopathies and
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malaria, hookworm infestation, bacterial infection and
malabsorption syndrome [24]. Fleming [9] was able to
reduce the frequency of megaloblastic erythropoiesis
from 56% to almost nil with folic acid supplementation.
Folic acid deficiency can impair fetal growth either
immediately or through the reduction of placental func-
tion. This can lead to abortion, fetal malformation and
early placental separation [3, 8, 10-12, 15, 23, 24].

The demand for vitamin B12 is high during pregnancy
and cannot be totally obtained through food. This leads
to reduction of vitamin B12 levels in the serum. Over half
of pregnant women have values under 80 pug/ml. The
incidence of megaloblastic anaemia due to vitamin B12
deficiency is generally very low during pregnancy [2, 5,
16, 23, 25, 28]. In Europe and North America there is the
opinion that the iron, folic acid and vitamin B12 content
in their standard meals is enough to balance the need
during the course of pregnancy. Megaloblastic anaemia is
seldom seen and no routine diagnosis of folic acid and
vitamin B12 during pregnancy is carried out. This is not
the case in Nigeria where there is a high incidence of
malnutrition. Since the latent iron, folic acid, and vitamin
B12 therapy has not had a breakthrough in some coun-
tries.

In this study, we assess and compare the efficacy of
administering single iron therapy and a combined iron,
folic, acid, vitamin B12, magnesium and zinc (Chemi-
ron® therapy during pregnancy in Nigerian women for a
short period of 61 days.
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Materials and Methods

A total of 19 patients attending the antenatal clinic of the
Lagos University Teaching Hospital for the first time whose
preliminary results were available were evaluated. They were
divided into two groups and had no evidence of anaemia (>10
¢/100 ml of Hb level).

Group 1 was made up of 6 patients who were treated with
Chemiron®, a new haematinic preparation which contains
ferrous fumerate (300 mg), folic acid (5 mg), vitamin B12 (10
mg), vitamin C (25 mg), magnesium sulphate (0.3 mg) and zinc
sulphate (0.3 mg) - one capsule daily starting on the day of
recruitment. The gestational ages ranged between 10 and 23
weeks (mean + SD = 15.3 + 4.80 weeks) at recruitment and
their ages ranges between 18 and 37 years (mean + SD = 27.8
+ 6.11 years). Their height and body weight ranged between
1.59 meters / 53.5 kg and 1.71 meters / 83.5 kg, respectively).

Group II consisted of 13 patients who were treated with
ferrous gluconate (300 mg), one tablet twice daily and folic acid
(5 mg), one tablet daily starting on the day of recruitment. The
gestational ages ranged between 20 and 32 years (mean + SD =
27.5 £ 3.45 years). Venous blood samples for base levels of hae-
moglobin, reticulocytes, packed cell volume and platelets were
drawn between 9.00 a.m. and 10.00 a.m. from each patient
studied (usually on a Wednesday when the investigating team
were on emergency call). Group 1 was given Chemiron®, one
capsule each to be taken orally after which venous blood was
drawn again at 0’ 30" and 90’ (minutes) on days 5, 19, 33, 47
and 61. In group II, patients were given ferrous gluconate (300
mg) and folic acid (0.5 mg) to be taken orally after which
venous blood samples were taken at 30 and 90 minutes on days
5,49 and 61. They continued on their dosage until they delive-
red. The following parameters were studied: packed cell
volume, haemoglobin, platelets and reticulocytes using the
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methods described according to Dacie and Lewis [25]. Patients
with abnormal haemoglobin, overt infection, or those found to
have a white blood count (WBC) greater than 10,000 w/1 and a
sedimentation rate (SDR) more than 10-15 mm were excluded.
Patients were told not to take their haematinic with coffee, milk,
alcohol and soft drinks. Informed consent was obtained from all
the patients participating in this on-going study. Routine stati-
stical methods (Students’ t-test, Newmann Keul procedure and
Wilcoxon paired rank test) were used. Data are expressed as
mean + SD (standard deviation).

Results

Figures I to 4 show the mean haemoglobin, packed cell
volume, platelet and reticulocyte values in group I (n =
6) treated with Chemiron®. One capsule contains ferrous
fumerate (300 mg), folic acid (5 mg), Vitamin B12 (10
mg), Vitamin C (25 mg), magnesium sulphate (0.3 mg)
and zinc sulphate (0.3 mg). Group II (n=13) was treated
with ferrous sulphate and folic acid before starting treat-
ment and during therapy at 0°, 30°, 90’ on days 5, 19, 33,
47 until day 61.

Haemoglobin

There was a significant increase in haemoglobin on day
5 and day 19 in Group 1 (from 0=11.533 = 0.501 to
12.256 + 0.628 g/dl on day 5 and 12.283 + 0.407 g/dl on
day 19). There was no significant increase in haemoglo-
bin level during the study period (0’ minute = 10.862 +
1.075 g/dl to the highest level on day 61 (11.300 + 0.906
g/dl). Group 1 showed a significant difference (p) when
the mean value of haemoglobin was compared to Group
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Figure 1. — Effect of combined iron therapy (Chemiron) and single iron therapy on packed red cell volume level during early normal

pregnancy.
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Figure 2. — Effect of combined iron therapy (Chemiron) and single iron therapy on reticulocytes level during early normal pregnancy.

I1 during the study period on day 5 and day 19 (n = 6/9)
mean = SD 12.250 + 0.628 / 10.933 + 1.005 g/dl + =2.84
(n = 6/6) mean = SD 12.283 = 0.407 / 11.233 = 0.969 +

= 2.477 g/dl.

Packed cell volume
The packed cell volume in Group | increased from 35.5

+ 1.049 (Vol. % at 0 minute) to 38.667 + 2.805 (Vol. % on
day 5, on day 19 it was 38.667 x2.5832 (Vol. %) and
38.33 £ 3.077 (Vol. %) on day 61 (p). No significant diffe-
rences between Group 1 and II were found during therapy
on days 5, 19 and 61 (n = 6/9) 38.6767 = 2.805 / 34.222 +
3.38 Vol. %; (n = 6/6) 38.667 +2.682 /33.167 + 3.312 Vol.
%), (n = 6/9) 38.333 +3.077 % / 34.667 +2.345%) p.
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Figure 3. — Effect of combined iron therapy (Chemiron) and single iron therapy on platelet level during early normal pregnancy.
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Figure 4. — Effect of combined iron therapy (Chemiron) and single iron therapy on haemoglobin level during early normal pregnancy.

Platelets

Group 1 showed an increase from 120.667 + 16.765 to
154.167 +35.807 = 10 = * 9/ on day 61 but it was not
significant. Whereas Group II showed less increase (0
minute = 173.846 + 87.294 to 193.615 = 87.238 * 10 *
* 9/L at 90 minutes and 193.889 = 63.100 = 10 = * 9/L
on day 5). There was no significant difference between
the mean values of platelets during the therapy period in
either group.

Reticulocytes

Group 1 showed a significant increase in mean reticu-
locyte values from 0.450 = 0.247% at 0 minute / (n = 6)
0.483 + 0.172% at 30 minutes p (n = 6) 0.783 * 0.442%
atday 5, (n =3) 1.533 £ 0.351% at day 19, (n=5) 1.040
+0.241% at day 33, (n = 3) 1.533 + 0.351% at day 47,
and (n =6) 1.150 £ 0.367% on day 61. In Group II there
was also a sigificant increase of reticulocytes at O’
minutes, mean value 0.331 +0.206% (n = 13) 0.377 =
0.213% at 30 minutes (n = 13), 0.423 + 0.205% at 90
minutes (n = 9); 0.644 + 0.201% at day 5 (n = 6), 0.883
+0.345% at day 19 (n = 10), 0.1030 + 0.643% at day 33
(n =8), 1.338 £0.930% at day 47 (n = 9), and 1.322 =
0.676% at day 61. The mean gestational age of the group
at the start of therapy was 15.3 +4.80 weeks and mean
age of the patients 27.8 + 6.11 years. The mean height
and weight in this group was 1.64 = 0.05 meters and 64.0
+ 10.8 kilograms, respectively. In group II the correspon-
ding mean gestational age at the start of therapy was 16.4
+ 5.92 years, the mean height and weight was 1.66 + 0.05
meters / 64.2 + 12.2 kilograms, respectively.

Discussion

In the second trimester the demand for iron increases 3-
7 mg per day. Although the absorption of iron increases,
only 2-3 mg of iron can be absorbed from nearly 10 mg
iron contained in a normal mixed diet. Our results support
other studies by other authors recommending iron prophy-
laxis therapy in order to avoid the development of iron
deficiency during pregnancy [1, 9, 18, 27, 31].

Since one-third of the women at the beginning of pre-
gnancy develop a reduced iron depot it is necessary for
early onset iron therapy. Although non-response has been
shown not to be affected by the presence of folic acid,
which is present in Chemiron, folic acid usage has been
shown to protect against folic acid deficiency during pre-
gnancy. The growing fetus needs large amounts of folic
acid and vitamin B12 for its development. Both substan-
ces are coenzymes of DNA synthesis. A pregnant woman
needs about 8 mg/day of folic acid and between 0.5 - 1.0
mg per day of vitamin B12, twice as high as in non-pre-
gnant women. The recommended dosage of folic acid
daily is between 3 to 5 mg.

Our results showed that during pregnancy combined
iron, folic acid, vitamin B12, magnesium and zinc is pre-
ferable because iron deficiency often leads to folic acid
and vitamin B12 deficiency and apart from this, pre-
gnancy represents a hypomagnesemic and hypozincamic
state. In this preliminary report of an on-going study,
Chemiron® has been shown statistically to have a better
response when compared to ferrous gluconate and folic
acid by way of a significant by greater increase in hae-
moglobin, packed cell volume and reticulocytes value
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during the treatment period. However in both groups
there were no statistically significant differences between
the gestational age at the start of the study, age of the
patients, and height and weight of the patients which con-
firms previous reports by other authors [1, 7, 22, 26, 27].
However, it is hoped that a larger, evaluative series of
haematological indices in this condition - now still in
progress — may demonstrate conclusively the relationship
between these substances and pregnancy.
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