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Abstract

Anemia is caused due to usually iron based nutritional deficiency in blood. Its severity varies from mild to fatal.
Recent reported data of Pakistan indicates that anemia cannot be ignored as it may affect fetus or maternal
health or may cause death of any of them. The frequent symptoms are poor fetal growth, gastrointestinal
bleeding, spontaneous abortion, low infant weight, less placental size and fetal or sometimes maternal death.
Moreover, current data highlights that maternal anemia is common among females of province Sindh up to
alarming level than in other provinces of Pakistan. As its diagnosis is usually delayed. People ignore the
symptoms and still there is lack of awareness among masses. It should be controlled by government and
concerned authorities by spreading general public awareness related to preventive measures, handling and cure

of maternal anemia and to ensure the lives and health of both mother and developing fetus.
Keywords: Anemia; fetus; maternal anemia; public awareness; Pakistan; nutritional deficiency; fetal growth.
1. Introduction

Anemia is most noticeable nutritional deficiency based hematological disorder among the pregnant women.
WHO declared that the deficiency of some vital nutrients (folic acid, vitamin A, vitamin B12, vitamin C, iron,

amino acid and proteins) lessen the content of hemoglobin in blood causes anemia.
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This anemic state becomes a case of more consideration during pregnancy (maternal anemia). Because it not
only affects the health of mother but also of fetus even in case of mild anemic state [1, 2]. Moreover, it is
important to mention here, during normal pregnancy cases, dilution of hemoglobin concentration takes place
due to increased blood circulation [3]. The dilution of blood begins by the end of first trimester and lasts up to
third trimester [4]. So, this normal physiological change in maternal blood during gestation period should not be
misinterpreted as anemia. As normal hemoglobin (Hb) level is 12g/dl so a pregnant woman is said to be
anemic, when Hb concentration is about 10-11g/dl. It is considered as mild anemic condition. The Hb
concentration in moderate and severe anemia have been reported up to 7-9.9g/dl and less than 7 respectively [5,
6, 7]. Whereas a rare and fatal type of anemia has also been reported, aplastic anemia which is basically a bone
marrow hypercellularity disorder [8, 9, 10]. Not only in Pakistan but round the globe, maternal anemia is the
most common ailment among the pregnant women and about 56 million pregnant women of the world are
affected by anemia [6]. As an outcome, neonatal anemia is also frequently reported, and its significant ratios are:
14% in developed countries whereas up to 51% in developing countries. In addition to this, 20% maternal death
in developing countries occur due to anemia [2, 4]. Moreover, the prevalence rate of maternal anemia has been
reported from different regions of the world. It is about 13.4% in Thailand, 51% in Indonesia, 58% in Sri Lanka,
63% in Nepal, 74% in Bangladesh and highest rate of maternal anemia is suspected to be in India which is 87%
[11]. There are diverse factors which are responsible for maternal anemia but the mostly anemia is reported due
to iron deficiency which ranges between 75%-80% [12]. The complications frequently caused by anemia during
gestation period (Figure 1) are inhibited fetal growth, gastrointestinal bleeding, spontaneous abortion, low infant
weight, less placental size and fetal death [13]. Annually, 115,000 maternal death and 591,000 prenatal deaths
are reported due to maternal anemia. It is usually considered as simple disorder and mostly remain unnoticed,
but it is not as simple as it seems. So, in order to reduce the risk of maternal anemia and to decline the increasing
rate of maternal morbidity, the awareness about supplementary solutions and nutritional alternatives for

improved Hb level should be provided to the women [14].
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Figure 1: Possible aftereffects of Maternal Anemia
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2. Causes & symptoms of maternal anemia

The poor maternal health due to malnutrition, infection and other physiological disturbances during pregnancy,
along with increased need of nutrients for fetal growth make the pregnant women more vulnerable to anemia
[15].Women with poor diet are 13 times more vulnerable to anemia than those with proper nourishment [16].
Reported data indicates that out of 1.62 billion anemic people, 56 million are pregnant women [6]. Women who
are not receiving prenatal iron and folate supplements mostly suffer by anemia. Although, hemolytic and
aplastic anemia are also dangerous but maternal and fetal health is most severely affected by iron deficiency
anemia such as sickle cell disease and thalassemia and sometimes due to gestion stage too [17, 18].
Socioeconomic, geographic and demographic factors having adverse influence on maternal health and result in
anemia. As a smaller number of individuals are with 5 or 6 gr/dl Hb level so anemic cases are rare in developed
countries. Anemia is common in under-developed and developing countries due to poor health conditions and
lack of proper diet [19]. Maternal anemia can be asymptomatic and diagnosed by routine tests and screenings.
Signs and symptoms are nonspecific with tiredness, fatigue and headache being most common in pregnancy.
Mild anemia is curable and not have adverse effects, but moderate and severe anemia significantly disturbs
maternal health adverse effects of anemia are significant in pregnancy and it can equally affect the health of
children in future. Mild anemia has common pregnancy symptoms of headache, fatigue, and lethargy but when
it remains untreated, it shows severe prominent symptoms which may include inhibited fetus growth, low infant
weight, burning sensation of tongue or Pica, lassitude, feeling of exhaustion, anorexia indigestion and swelling
of legs [20]. In addition to these signs severe anemia has clinical signs of tachycardia, tachypnea, pallor,
glossitis and cheilitis (inflammation of lips). Due to these symptoms, both maternal and neonatal health get
affected [13].

3. Effects of Maternal Anemia

Usually maternal anemia may result in:

e Maternal and fetal death in early pregnancy
e Miscarriage

e  Premature birth

Reported data supports that high mortality rate is observed in neonates of anemic mothers. Recent studies
revealed that maternal anemia differently effect male and female fetuses. Male fetus institute strategies that help
in their normal growth in adverse condition put them at risk in stress-full event of labor [21, 22]. The most
common type of anemia is iron-deficiency anemia results in decrease of blood hemoglobin concentration.
Moreover, in developing countries like Pakistan, geographical area, diet and season decide the type of anemia, it
may be iron deficiency, foliate deficiency and vitamin deficiency. Both mother and fetus can be affected by iron
deficiency anemia (IDA). During gestation period, there are several possible exposures on mother including
short term memory loss, decrease attention span, decrease performance at work, increase fatigue, low
hemoglobin concentration and low oxygen saturation levels in uterus, placenta and fetus, reduce tolerance to

significant blood loss and surgical intervention during labor [23, 24]. Whereas statically significant rise in both
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cognitive and behavioral abnormalities are shown by iron deficient neonate [25]. In placenta, transferrin is
mainly a source to supply iron from mother to fetus. Moreover, iron deficiency may alter normal functioning of
dopamine which is responsible for transmitting visual and auditory information [26]. Iron deficiency anemia
(IDA) also accounts for declining mental capabilities of some parts of central nervous system (CNS). It has
remarkable effects on non-verbal intelligence, parallel to this, reported data highlights that verbal intelligence is
not disturbed [27]. Another type of anemia is aplastic anemia which is a bone marrow hypocellularity disease
which occurs before the third trimester of gestation period. Hormonal effect, immunity changes and decreased
marrow reservoir are important factors of aplastic anemia [28]. Severity of aplastic anemia may affect oxygen
and lead to PET (Pre-eclampsia), acute heart failure and restricted fetal growth [29]. As maternal mild anemia in
3" trimester associates with higher fetal birth weight so female newborn is accessed by reduced amount of

maternal hemoglobin in gestation phase.

Table 1: Frequency of Maternal Anemia in different provinces of Pakistan

Province Mild Moderate Severe Reference(s)
Punjab 39.8 19.2 6.4 [30]

Sindh 37.9 49.1 0.7 [31]

KPK 90 72 02 [32-34]
Baluchistan 46.1 8.6 1.3 [35]

Similarly, newborn delivered by mild anemic mother are heavier than control [36-38]. Pregnant women with
aplastic anemia not only have maternal and fetal complications like thrombocytopenia but also obstetric ones.
Aplastic anemia may affect oxygen level and lead to PET (pre-eclampsia), acute heart failure, fetal growth

restrictions, fetal demise (intrauterine death after five months of pregnancy) and even neonate demise [39].

4. Situations in Pakistan

In developing countries frequency of maternal anemia cases is considerably high. Pakistan is also included in
the list of developing countries and considerable percentage of Pakistani women are victims of maternal anemia
and their ratio varies in different regions of country (Table.1). A survey reported that 26 % of women belong to
urban areas are at verge of facing maternal anemia and a rise can be noted in this percentage up to 47% in
women of rural areas [40] and overall 75% of maternal anemic cases are of mild type [41]. Moreover, there are
several socioeconomic factors like poverty, improper diet of women during pregnancy, lack of awareness and

birth control which are contributing a lot in to enhance the frequency of maternal anemia in Pakistan [42].
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5. Prevention and cure

Maternal anemia is a serious disorder as it may lead to many hazardous effects. In time diagnosis, cure and

prevention are public goals having significant values especially in economically poor states [43].

6. Diagnosis

Prior to all, accurate diagnosis of the disease is necessary. If differential diagnosis is not performed, the disease
cannot be treated properly [43]. During gestation period most of the women suffer from anemia [44, 45]. In
more cases, iron deficiency is declared as anemia. But iron deficiency during gestation period and maternal
anemia are two different conditions [46]. Iron deficiency during pregnancy may cause anemia but it is not
always correlated with maternal anemia [47-51]. In pregnant women, iron deficiency is 2.5 times more than
anemia. Hemoglobin level and hematocrit (percentage of red blood cells volume) facilitate the detection of type
of anemia [46]. But use of merely hemoglobin level is not enough to diagnose the disease. Other confirmatory

tests should also be performed to identify the type of anemia [52, 53].

7. Dietary preventions

An adequate dietary intake is a remedial practice to decrease the risk of anemia. For example:

e Serum ferritin is lessened in iron deficiency anemia. Its loss can be compensated by the in-take of iron

rich diet. The sources of such dietary supplements are:

(a) Ferrous iron can be obtained from animal food.

(b) Ferric iron can be obtained from plant food [54, 55].

e  The consumption of milk sugar, wheat flour with iron and folic acid can decrease the risk of anemia.
e By eating food cooked in cast iron utensils, the concentration of iron in diet can be enhanced [56].
e Itis reported that during pregnancy, intake of red meat increases the mean hemoglobin concentration.

e  Excess consumption of eggs and fruits during the gestation period also decrease risk of anemia.

Similarly following exposures should be avoid minimizing the chances of anemia:

e Women should abstain from the consumption of tea twice or thrice a day during or prior to pregnancy

because it can accelerate the risk of anemia as it diminishes the hemoglobin level of blood.

e Contact with dirt and clay can also decline hemoglobin concentration of blood [57].

8. Cure

Drugs can be used as a remedy for the treatment of anemia. In this regard, carbonyl iron is better to use in iron

deficiency anemia. Cyanocobalamin is the source of vitamin B12, used in case of folic acid deficiency to treat.
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Darbepoetin alfa and epoetin beta-methoxy polyethylene glycol cure anemia as they are erythropoiesis
stimulating agents and are specifically recommended to anemic patients. L-methylofolate is prescribed to the
patients with low RBCs as it accelerates the production of red blood cells in patients’ body. Multivitamins based

combinations are also used to overcome vitamin deficiency and can act as a reliever for anemic patients [3].
9. Conclusion

In Pakistan, there is a considerable prevalence of maternal anemia, especially during third trimester which
significantly affects the mother and fetus health during gestation period [58]. So general public awareness

related to maternal anemia should be promoted to control its alarming frequency.
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