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ABSTRACT

Background: Anemia is a major cause of bleeding due to iron deficiency. Iron tablets which contain 60
mg of Ferrous Sulphate and 0.25 mg of folic acid did not show good results in changing the body’s iron
level and there are many perceived side effects. However, there is now exists an oral iron tablets in the form
of available salt compounds of ferrous fumarate, ferrous sulphate, and ferrous gluconate. These tablets
contain iron hydroxide polymaltose complex (I11) or better known as IPC (Iron Polymaltose Complex) and
have minimal side effects.

Aims: To understand the effect of IPC tablets in increasing the hemoglobin level in pregnant women with
anemia.

Methods: This study used quantitative study with pre-experimental design, or experiments that have not
been applied in real terms. This study used non-probability sampling technique and purposive sampling for
the selected sample. The sample were 35 people based on the inclusion criteria. The design used was one
group pre-test — post-test approach without the control group. The subjects undertook the anemia
examination on the first day (pre-test) and afterwards were administered 100mg IPC tablets daily for the
next 30 days. In the end of the intervention, the subjects were re-examined and the results were compared
(post-test).

Results: The study showed that there is a significant increase of hemoglobin level in pregnant women with
anemia with p value = 0.023 (p<0.05) after the intervention in the form of IPC tablet administration was
conducted for 30 days.

Conclusion: The intervention performed in administration of IPC tablets for pregnant women with anemia
showed a significant increase of hemoglobin level before and after the provision of IPC tablets.
Keywords: Iron Polymaltose Complex Tablet, Hemoglobin Level, pregnant woman with anemia

INTRODUCTION

Currently the problem of maternal death is still a major problem in Indonesian. This can be seen from the
high Maternal Mortality Rate in Indonesia. According to Indonesia Health Demographic Survey in 2012,
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Maternal Mortality Rate in Indonesia was 359 per 100,000 live births. This number increased from 228 per
100,000 live births in 2007, this number is still relatively high compared to other ASEAN countries.
Indonesian maternal mortality rate second position after Laos [1, 2]. Meanwhile, In order to improve the
health status and nutritional status of the pregnant women community, the Ministry of Health’s Strategic
Plan of Indonesia 2015 had a target to reduce Maternal Mortality Rate to 306 per 100,000 live births [3].

The priorities of immediate cause maternal mortality are hemorrhage (35.1%), hypertension (27.1%),
infection (7.3%), prolonged labor (1.8%) and others (34.5%). Anemia is a major cause of bleeding that is
one of the largest contributors to high maternal mortality [1]. Most of anemia in Indonesia is due to iron
deficiency [4]. Iron is one of the nutritional elements that is a component of the formation of
hemoglobin or red blood cells. The report of Basic Health Research of Indonesia in 2007 found
anemia in pregnant women 24.50%, a significant decrease when compared to the achievement of
1986 amounted to 73.3%. The 2012 report shows an increase in total prevalence of pregnant
women with anemia reaching 37.1% where 36.4% live in urban areas and 37.8% live in rural areas
with the highest cause of anemia being iron deficiency.

Results of maternal anemia survey in 15 districts in 2007 that the prevalence of anemia in Central
Java was 57.7%, still higher than the national rate of 50.9% [5]. The prevalence of anemia in
pregnant mothers in Semarang city based on the data recapitulation of anemia status of pregnant
women in 2005 was 53%. Anemia during pregnancy can cause adverse effects in both the pregnant
woman and the baby. Anemia in pregnant women will increase the risk of low birth weight, the
risk of bleeding before and during labor that can cause death of the mother and her baby if the
pregnant woman is suffering from severe anemia.

As pregnancy progresses, the need for iron for fetal growth increases with increasing fetal weight
and this requirement peaks in the third trimester of pregnancy. The 2007 Danish Advisory National
Board or Nutrition recommends that iron supplementation should be tailored to serum ferritin
levels, which is a fairly sensitive indicator to estimate iron reserves in the body. If serum ferritin
<30 pg / dl is recommended Fe 100 mg / day. Iron Polymaltose Complex slow release tablets are
preferred because they are better tolerated and their absorption 29% larger than the standard
Ferrous Sulphate preparations. At a dose <105 mg / day did not have a significant effect on the
gastrointestinal tract. Given the magnitude of the adverse effects of iron deficiency anemia in
pregnant women and the fetus it contains it needs considerable attention to this problem including
the provision of iron tablets in accordance with the needs of pregnant women.

Iron is one of the nutritional elements as a component of the formation of hemoglobin or red blood cells.
Anemia is one of the most common blood disorders when the level of red blood cells (erythrocytes) in the
body becomes too low. This can cause health problems because red blood cells contain hemoglobin that
carries oxygen to the body tissues. Anemia can cause various complications including fatigue and stress on
the limbs [6, 7].

According to WHO, adult pregnant women are diagnosed to have iron deficiency anemia when hemoglobin
level is <11 g / dl and serum ferritin is <12 ng / dl. According to the UK Guidelines in The Management of
Iron Deficiency in Pregnancy 2011, anemia is defined as a hemoglobin level of <11g / dl in the first
trimester, <10.5 g / dl in the second and third trimesters, and <10g / dl in the postpartum period [8].
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The difference in upper limit values is associated with the incidence of hemodilution. In pregnancy the
blood volume will multiply which is commonly called Hydremia or Hypervolemia. However, the increase
in blood cells is less than the increase in plasma and results in blood dilution. The comparison is as follows:
plasma 30%, blood cell 18%, and hemoglobin 19%. The increase in blood volume in pregnancy begins at
10 weeks of gestation and reaches the peak in between 32 and 36 weeks of pregnancy. Physiologically this
blood dilution may help alleviate the increasingly heavy heart work related to pregnancy [9, 10].

Iron tablets which contain 60 mg of Ferrous Sulphate and 0.25 mg of folic acid did not show good results
on changes in iron level in the body and there are many perceived side effects. [11] But now there is iron
in the form of available salt compounds of ferrous fumarate, ferrous sulphate, and ferrous gluconate which
have minimal side effects namely oral iron tablets containing iron hydroxide polymaltose complex (111) or
better known as IPC oral iron tablet (Iron Polymaltose Complex). The slow-release tablet of Iron
Polymaltose Complex (IPC) is preferred because it is better tolerated and its absorption of 29% is larger
than the standard Ferrous Sulphate preparation. At a dose of <105 mg/day there is no significant effect on
the gastrointestinal tract [7, 8, 12].

Iron Polymaltose Complex (IPC) iron tablet for the treatment of iron deficiency anemia during pregnancy
is an alternative for patients who cannot tolerate Ferrous iron preparations. Giving lron Polymaltose
Complex in the broad realm has not spread thoroughly this is due to various factors such as side effects,
effectiveness and different prices. So most people especially in poor and developing countries are still using
sulphate ferrosus to pregnant women with anemia deficiency. Side effects in the sulphate ferrous group
were higher than the IPC group (p <0.001) [13]. The side effects of nausea were more in the ferrous sulphate
group and better tolerance was found in the IPC group (80%) compared to ferrous sulphate (60%). The
World Health Organization (WHO) states that 20% of 515,000 maternal deaths worldwide are caused by
anemia. Maternal death of 15-20% is directly or indirectly caused by anemia [13].

In June 2014 a preliminary study was conducted on 20 third-trimester pregnant women with mild and
moderate anemia, and had previously taken iron supplements of Ferrous Fumarate at a dose of 300mg/day
and Ferrous Sulphate iron tablets at a dose of 60 mg/day and then the subjects received IPC iron tablet with
a dose of 100mg/day for 30 days [14-16].

During supplementation, the mean of Hb level of the respondents before intervention was 9,8 + 0,8g / dl
and after intervention was 10,6 £ 1,1g / dl with p = 0,01, so statistically there was a significant difference
between Hb level before and after the administration of IPC iron tablet. While the increase of Hb level
mean after providing IPC iron tablet was 1,2 g/dl [8, 12, 13, 17, 18].

METHODS

The methodology of this study used quantitative study with Pre-experiment design and one group pretest-
posttest approach not included control group, the subjects was given pretest and afterwards got a treatment
and final measurement (Posttest). A single case is observed at two time points, one before the treatment
and one after the treatment. Changes in the outcome of interest are presumed to be the result of the
intervention or treatment. No control or comparison group is employed. There were 35 samples of pregnant
women with anemia from 75 pregnant women population with inclusion criteria. The population in this
study were all pregnant women with gestational age of 28-36 weeks who visited to check their pregnancy
at Mardi Rahayu Maternity Hospital Semarang and meet the inclusion criteria in October until November
2014. This study used non probability sampling technique and for selected sampel used purposive
sampling. This study compared hemoglobin level before and after administration of Iron Polymaltose
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Complex tablets of 100 mg once daily for 30 days in pregnant women with anemia whose gestational age
was 28-36 weeks. In this study, the intervention strategy used was the respondents came to check their
pregnancy according to the inclusion criteria of 28-36 weeks gestation, and got routine pregnancy check
including taken the blood samples for hemoglobin level assessment (Pre-test). After the hemoglobin level
results were obtained and ascertain whether the results of this blood test could be included as the criteria of
pregnant women with anemia, then the respondents were given intervention in the form of IPC iron tablets
of 100mg/day for 30 days, and then on the 31st day, Pregnant Women were re-assessed for the second Hb
level (post-test). Blood sampling results were tested in the CITO laboratory using the Analyzer Blood Count
tool.

RESULTS

Table 3. The Effect of Iron Polymaltose Complex Tablet Adminstration to Increase Hemoglobin
Level during 30 days intervention

Variable n  Mean Upper Lower P value
Hemoglobin level before 35 9,85 -0,44004 -0,03425 0,023
Hemoglobin level after 35 10,09

The results of the showed a significant change in the change of hemoglobin level. In the intervention given
before IPC tablets, the hemoglobin level mean was 9.85, with a standard deviation of 0.69. The lowest
hemoglobin level was 6.3 and the highest was 10.8. The change occurred in the post-test intervention that
was done with the result of hemoglobin level mean after given Iron Polymaltose Complex tablet of 10.09,
with standard deviation of 0.850. The lowest hemoglobin level was 8.2 and the highest was 11.5. The
administration of Iron Polymaltose Complex tablets for 30 days in pregnant women with anemia showed
an increase of hemoglobin level with P value = 0.023 (P <0.05).

Based on WHO recommended criteria for anemia in pregnant women, which divided the criteria of anemia
into severe anemia 7.00 gr%, 7.00-8.00 gr%, mild 9.00-10.00 gr% and no anemia 11 gr%. The results
showed an increase in blood hemoglobin levels in respondents who were given IPC intervention. These
results are able to change the criteria of anemia in most respondents from mild anemia to criteria above
mild anemia criteria. Efficacy of these results will be able to help reduce complications caused by anemia
in pregnant women and their fetuses. In addition, the provision of IPC will be able to assist the government
in achieving anemia-free target of up to 100%.

DISCUSSION

From the study results showed a significant increase in hemoglobin level among pregnant women with
anemia after taking Iron Polymaltose Complex tablet for two months (October — November 2014). Previous
studies shows that medication using IPC tablet is more effective, safety, efficient, and higher tolerance and
efficacy to the pregnant women than the Ferrous sulphate in improving the level of Hemoglobin, MCV,
MCH and serum [9, 19, 20].
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Iron is an important part of hemoglobin, which is an oxygen-carrying protein in the blood. The body usually
gets iron through diet and recycles iron from old red blood cells. Without iron, blood cannot carry oxygen
effectively. Oxygen is required for every cell in the body to function normally. Iron deficiency is the most
common form of anemia. About 50% of pregnant women do not have enough iron in their bodies. Pregnant
women often experience anemia because the baby in the uterus requires a large amount of iron for its
growth. Iron deficiency can cause low birth weight babies and preterm labor [21].

Prevention of pregnancy anemia performed through the administration of iron tablets in women during
pregnancy has not been able to overcome anemia in pregnant women. Iron-polymaltose complex, a
combination of ferric iron (Fe**) with malitol is developed with some Iron Polymaltose Complex, Ferrosus
Sulfas, has advantages that can be dissolved at neutral pH and does not bind to the elements contained in
the foodstuff. Another advantage is that IPC is a non-ionic preparation that does not cause oxidative stress
reactions, so it is safer and can be tolerated by patients [22].

The incidence of pregnancy anemia can be prevented or reduced with iron. Iron Polymaltose Complex is a
derivative of iron that can be consumed by pregnant women. Recently Ferri complex preparation is
introduced, one of which is Iron Polymaltose Complex (IPC), a combination of ferric iron (Fe3 +) with
malitol which is developed with some advantages such as can be dissolved at neutral pH and does not bind
to the elements contained in the foodstuff. Another advantage is that IPC is a non-ionic preparation that
does not cause oxidative stress reactions, so it is safer and can be tolerated by patients [8]. Several studies
have shown that IPC was as effective as Sulfas Ferrous (SF), and some studies have shown that IPC results
to be more effective than SF [23, 24].

Iron Polymaltose Complex (IPC) for the treatment of iron deficiency anemia during pregnancy is an
alternative for patients who can not tolerate ferrous iron preparation. According to the British National
Formulary (2010) Hb level should increase by about 2 g / dl after 3-4 weeks of iron tablet administration.
Increased Hb levels depend on Hb and iron status at the onset of supplementation, ongoing Fe loss, iron
absorption and other factors that affect the occurrence of anemia such as micronutrient deficiencies,
infections, and renal impairment.

This research has no control group, thus for future study can put control group to make sure that hemoglobin
level increases in experiment group because of the intervention, not because of another factor. Inability to
control all the variables that affect changes of haemoglobin level.

CONCLUSION

From the study that has been conducted, it can be concluded that the intervention performed in
administration of Iron Polymaltose Complex tablets for pregnant women with anemia showed a significant
difference of hemoglobin level before and after provided Iron Polymaltose Complex tablets. Further study
is needed in the intervention of Iron Polymaltose Complex tablets administered to pregnant women with
anemia by considering other factors that may affect hemoglobin level such as pregnancy interval, maternal
age and nutritional status. In addition, renewable innovations are needed on tools that can perform quick,
efficient and accurate results inspection results.
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