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Introduction: 

A high proportion of women in the developing countries become anemic during pregnancy. Iron deficiency anemia is the most 

common type during pregnancy. However, many of these women were already anemic before pregnancy, the most common causes of 

anemia in Egypt are poor nutrition, deficiencies of iron and other micronutrients Current knowledge indicates that iron deficiency 

anemia in pregnancy is a risk factor for preterm delivery and subsequent low birth weight. there is no sufficient Data to determine the 

extent to which maternal anemia might contribute to maternal mortality., iron supplements improve iron status during pregnancy. 

Maternal iron deficiency anemia is a risk for decrease iron stores in neonate in the first year in life. Serum ferritin usually falls 

markedly between 15 and 25 wks of gestation, as a result of iron utilization for expansion of the maternal red blood cell mass. When 

maternal iron status is poor, the placental transferrin receptors will increase so that more iron is taken up by the placenta (1). 

 

There is a high risk of maternal morbidity and mortality with severe anemia especially in developing countries. The relation of 

maternal mortality with anemia reflected a greater extent of hemorrhage and late arrival at admission rather than the effect of anemic 

condition during pregnancy. The efficacy of iron supplementation for reducing maternal mortality will be difficult to conduct because 

it is unethical to not treat anemic women. Antenatal iron supplementation reduces maternal morbidity and mortality and subsequent 

iron stores in neonates. Lower birth weights in anemic women have been reported in several studies. However, some investigators 

reported a negative association between maternal serum ferritin and birth weight and a positive a An association between maternal 

anemia and lower infant Apgar scores was reported in some studies association with preterm delivery. Generally, the iron status of the 

fetus, and subsequently the infant, is quite independent of maternal iron status during pregnancy. Cord blood ferritin was related to 

maternal hemoglobin or maternal ferritin. Iron is obtained in the form of non-haem iron from vegetables and as haem iron from meat. 

Haem iron is absorbed about two to three times better than non-haem iron. A small amount of haem iron in the diet will improve 

absorption of non-haem iron. 

 

Oral iron reduced the risk of anemia during the second trimester of pregnancy and that hemoglobin and serum ferritin levels were 

higher than the patient not taking iron antenatal). Higher doses of oral iron did not increase hematocrit values (5), but hematocrit 

increases when vitamin A was added to oral iron. Severely anemic pregnant women may require blood transfusion, which is not 

always feasible in many settings, especially in developing countries and it may even carry some risks for the woman. To avoid this, 

health services should implement a strategy for the control anemia in pregnant women, including early detection and appropriate 

management of the condition. Maternal hemoglobin at four weeks was higher (6, 7), and hemoglobin level > 11g/dl at birth was more 
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Abstract: 
Objectives: Anemia is a common problem during pregnancy. This study was designed to evaluate 
the effectiveness of recombinant human erythropoietin (rhEPO) in pregnant patients with moderate 
and severe anemia not responding to intravenously administered iron. Method: Eighty women 
received a single dose of EPO (4000 IU subcutaneously) and hemoglobin concentration was 
evaluated. All women received oral iron supplementation. They met the following criteria for 
inclusion in the study: hemoglobin (Hb) concentration <8.5 g/dl, evidence of iron deficiency anemia, 
and absence of other pregnancy complications, or severe systemic diseases. Results: Patients treated 
with EPO had a significantly higher mean hemoglobin concentration than control patients. 
Conclusion: use of recombinant human erythropoietin safely enhanced the efficacy of iron sucrose in 
the treatment of gestational iron-deficiency anemia resistant to orally administered iron alone and is 
effective in decreasing the need for blood transfusion and the incidence of problems associated with 
anemia during pregnancy,  
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frequent, with intravenous iron, as compared with oral iron. Compared with oral iron, hematological parameters were better with 

intramuscular iron (8), and compared with intramuscular iron, the parameters were better with intravenous iron (9). 

 

Intramuscular iron produced pain at the injection site. Skin discoloration at the injection site was more frequent with intramuscular 

iron than with intravenous iron. 

 

Subjects and methods  

This study was designed at new Damietta hospital Al-Azhar University from (August's 2015 till February 2016). consent from all 

patients were taken. Treatment was not started before 20 weeks of gestation and was continued for 4 weeks until the target Hb level of 

11.0 g/dl was reached. 

 

Inclusion Criteria 

Patients had iron deficiency anemia, i.e. an Hb level 10.0g/dl and a ferritin level 15 g/l. All patients had received oral iron supplements 

during pregnancy after 20 weeks gestation. 

 

Exclusion Criteria 

Patients with anemia from causes other than iron deficiency as thalassemia, sickle cell anemia or anemia of chronic disease. Eighty 

patients included in this study fifty patients with severe anemia (group A) and thirty patients with moderate anemia (group B) 

 

Group A: Patients with Hb level between 8.5 g/dl and 10.0 g/dl received 200 mg (10 ml) iron sucrose intravenously twice weekly.  

Group B: If response to therapy was poor (i.e., Hb increase less than 0.6 g/dl) after 2 weeks patients additionally received 10,000 U 

rhEPOin both group therapy was continued for a maximum of4 weeks or until the target Hb level of 11.0 g/dl was reached 

 

Blood samples were taken once weekly immediately before therapy for routine hematologic examination, including hemoglobin level, 

platelet count and serum samples for determination of iron status [ferritin level, transferrin saturation, which were determined using a 

flow cytometric hematology analyzer (Chiron Diagnostics, USA). Erythropoietin (EPO) level was measured by enzyme-linked 

immunosorbent assay (Abingdon,). 

 

Results 

Eighty patients were included in this study. All patients were of Egyptian ethnicity. In new Damietta Al-Azhar university. Fifty 

patients (groups A) had a baseline Hb level between 9.0 and 9.9 g/dl, of whom 30 women responded poorly to the initial therapy, 

receiving additional rhEPO injections the target Hb level was 11.0 g/dl for both groups. Therapy was stopped after the target Hb level 

was 11.0 g/dl or after a maximum iron dose of 1,500 mg. The overall Hb level after therapy was 11.0 g/dl. Thirty patients had an Hb 

level between9.9 and 10.9 g/dl, and 50 patients had an Hb level of 11.0g/dl or higher. The mean duration of therapy was 6 weeks (7 

infusions). 

 

Patients with severe anemia, group A treated initially with a combination of iron sucrose and rhEPO, showed an immediate response 

to therapy. Twenty patients had an Hb level 7.0g/dl, 5 patients had an Hb level between 9.9 and 10.9g/dl, of whom 3 patients was not 

able to complete therapy as she gave birth at term after the second infusion. Patients with moderate anemia (9.0 ^ Hb ! 10.0 g/dl) were 

initially treated with iron sucrose alone twice weekly. Of the 50 patients, 30   responded poorly to therapy according to our protocol 

(Hb increase! 0.7 g/dl within 14 days, i.e., after 4 infusions of 200 mg iron sucrose) and received additional rhEPO as therapy 

continued. In the 50 patients responding well to therapy (group A), the mean Hb level after therapy was 11.1 g/dl ( 8 0.4,range 10.1–
12.0 g/dl) after a mean duration of therapy of2.5 weeks (5 infusions). 

 

The remaining 30 patients (group B) had a mean Hb level of 10.9 g/dl (8 0.4, range 10.0–11.7g/dl) after a mean of 4 weeks of therapy 

(8 infusions).Patients in group A presented statistically significantly higher Hb values compared to patients in group B from day 4 

until day 22 of therapy (day 4, p = 0.005; day 8, p = 0.0001; day 11, p = 0.003; day 15, p = 0.0001; days 18 and22, p = 0.005) and also 

compared to patients in group C from day 4 until day 15 (days 4, 8, 11, and 15, p = 0.0001).Hb value in group B was statistically 

significantly higher on days 4 and 8 compared to group C (day 4, p = 0.0001;day 8, p =0.005). The course of Hb in both groups during 

treatment. 

 

Those patients identified as poor responders to intravenous iron therapy (group B) showed statistically significantly lower eEPO levels 

compared to patients of group A who had the same degree of anemia (46.6 8 29.8vs. 69.3 8 42.8 U/l; p ! 0.05). Furthermore, the 

transferring receptor-ferritin index (TfR-F index) was statistically significantly lower in these patients compared to group A(10.9 8 5.7 

vs. 16.1 8 8.7; p = 0.05). The index is calculated as sTfR at baseline/log serum ferritin at baseline, serving as an established tool for 

detection of iron deficiency anemia. The ferritin level at baseline was also statistically significantly higher in those patients compared 

to group A (7.8 8 3.7vs. 5.4 8 2.3 g/l; p = 0.05). Transferrin saturation increased from overall baseline9.1% (8 7.7, range 2.0–40.1%) 

to overall 19.6% (8 8.9, range6.1–51.2%) at the end of therapy. At inclusion, transferring saturation was significantly lower in group 

B. There was no statistically significant difference between both groups at the end of therapy. sTfRwas elevated in both groups at 
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baseline, was statistically significantly higher values in group A compared to group B. This difference remained throughout the course 

of therapy (days 8 and15: group A, p = 0.001, vs. group B, p =0.0001; day 22. 

 

Table (1):  

Parameter Group A Group B P value 

Gestational age, weeks 30.786.5 (16–38) 28.885.1 (16–37) n.s. 

Hb concentration, g/dl 9.480.3 (9.1–9.9) 9.380.3 (9.0–9.9) <0.001 

Hematocrit, % 28.381.3 (26.9–32.0) 27.981.5 (26.3–31.9) <0.001 

Mean corpuscular volume, fl(80–100) 78.786.8 (66.5–93.0) 81.886.9 (69.2–93.9) <0.001 

Mean corpuscular Hb, pg (26–34) 24.882.9 (20.6–31.5) 26.383.0 (21.3–31.5) <0.001 

Mean corpuscular Hb concentration, g/dl 33.481.2 (29.7–34.0) 33.981.3 (30.6–36.2) <0.001 

Reticulocyte count, % (0–1.5) 2.680.9 (1.2–5.6) 2.180.9 (0.5–4.8) n.s. 

Reticulocyte corpuscular Hb, pg (25–28) 28.884.2 (21.5–38.0) 28.283.3 (19.4–33.3) <0.001 

Hypochromic red blood cell population, (<2.5) 8.889.3 (0.4–37.0) 6.888.3 (0.1–32.2) <0.001 

Microcytic red blood cell population, % (<2.5) 6.388.4 (0.4–31.9) 4.987.1 (0.2–30.3) <0.05 

EPO concentration, U/l (<20) 67.3842.8 (21.4–173.0) 46.6829.8 (10.0–138.0) <0.05 

Ferritin concentration, g/l (15–150) 5.471.3 (2.0–12.0) 7.862.7 (3.0–15.0) <0.05 

Transferrin saturation, % (>20) 9.133.2 (2.4–40.1) 11.536.4 (3.3–30.8) <0.05 

sTfR concentration, _g/ml (2.2–5.0) 10.237.3 (4.8–20.5) 8.473.3 (2.4–16.1) <0.05 

TfR-F index (<3.8) 16.1687.7 (5.9–42.9) 10.974.7 (2.4–25.4) <0.05 

 

Discussion 

The present study shows an effective treatment of iron sucrose alone or in combination with rhEPO for patients with various degrees 

of iron deficiency anemia in pregnancy. All patients developed anemia despite routine prescription of oral iron supplements (60 mg 

per day) from the beginning of the second trimester. Patients with severe anemia treated with the combination of rhEPO and iron 

sucrose show a rapid response as indicated by the increases in Hband reticulocyte count. It was known that rhEPO therapy delivers 

optimal results when combined with an effective iron supplement to avoid orat least decease iron deficiency anemia. Especially when 

iron stores are empty before starting therapy, only parenterally administered iron sucrose. [10] 

 

In our patient’s iron deficiency anemia was already present at the start of therapy and did not increase during the observation period. 

Due to the fact that in those patients treated with rhEPO and iron sucrose iron deficiency anemia was still present at the end of 

therapy. When iron stores are empty before therapy, only parenterally administered iron (i.e., iron sucrose) is able to increase iron 

stores [10, 11] . In our patients’ iron deficiency anemia was already present at the start of therapy and did not worsen during the period 

of therapy. Due to the fact that in those patients treated with rhEPO and parenteral iron sucrose iron deficiency anemia was still 

present at the end of therapy. 

 

In patients with moderate iron deficiency anemia treated with iron sucrose alone we observed variable response. the aim of our study 

was to discriminate so-called ‘non-responders’ from patients with moderate anemia who show a good responder to parenteral 

intravenous iron sucrose. To identify those patients who might benefit from an additional subcutaneous rhEPO therapy, Hb increase of 

0.6 g/dl after 4 infusions of 200 mg iron sucrose each within 14 days. [14] . 

 

For the patients receiving additional subcutaneous rhEPO therapy (group B) statistically significantly lower rhEPO levels at compared 

to patients of group A who had the same degree of anemia. there was a statistically significantly lower ferritin level in group A 

compared to group B, although both baseline ferritin mean values were well below10 g/l. sTfR concentration was not statistically 

significantly different in both groups, but when the sTfR/ferritin ratio was calculated, the so-called non-responders (group B) showed 

statistically significantly lower values compared to group A. The TfR-F index issued to distinguish iron deficiency anemia from 

anemia of infection and represents a combination of measurements of iron stores (ferritin) and functional tissue iron (sTfR) [16] 

 

Another explanation might lie in the fact of considerable variations in the degree of hemodilution in pregnant women. [14], the Hb 

concentration may vary up to 3 g/dl. It is known that Hb as a single parameter is not valid for estimation of the iron status. patients 

successfully treated with iron alone (group A) and the so-called non-responders (group B), it is evident that for the same degree of 

anemia 

 

In conclusion, iron sucrose given intravenously is a safe option for the treatment of iron deficiency anemia in pregnancy, to avoid side 

effects of high-dose oral iron supplementation, i.e., constipation or abdominal pain. In cases of severe iron deficiency anemia even a 

combination with subcutaneous rhEPO might be considered, especially if further risk factors are noted, such as placenta previa, or 

abruptio placenta. If a patient’s not responding well to therapy with iron sucrose alone, additional treatment with subcutaneous rhEPO 

might be considered. 
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