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ABSTRACT

Background: Iron deficiency anemia is a common condition affecting the quality of life, as well as maternal and 
fetal outcomes in non-pregnant and pregnant women respectively. Oral iron supplementation represents the most 
convenient and cost-effective form of therapy. Conventional non-heme iron oral supplements are known to be 
associated with poor gastrointestinal tolerability, and therefore reduced compliance and efficacy. Oral Heme iron 
supplementation represents a better tolerated and more bioavailable option for oral iron therapy. Though evidence 
of its efficacy and tolerability are available through some randomized clinical trials, real world data from its regular 
use in pregnant and non-pregnant patients is lacking. Methodology: 378 non-pregnant and pregnant women visiting 
56 gynecology clinics across India with an in-clinic diagnosis of iron deficiency anemia based on baseline laboratory 
evaluation of hemoglobin (Hb), along with ferritin, MCV and hematocrit, were treated with daily tablets of heme iron 
polypeptide (HIP) for an average duration of 3 months. Laboratory parameters assessed at baseline were repeated 
at final follow up and the patients’ tolerability to therapy was also recorded. Results: In non-pregnant women, the 
average rise in Hb was 1.17, 2.06 and 3.28 (g/dl), in groups with baseline mild, moderate, and severe anemia, while in 
pregnant women, the average Hb rise was 2.70 and 3.53 (g/dl) in groups with baseline moderate and severe anemia. 
The rise in Hb was highly significant in both pregnant and non-pregnant women with baseline moderate and severe 
anemia. There was also a significant decline in the number of patients with moderate and severe anemia, as well as 
in percentage patients with low ferritin, MCV and hematocrit values. The tolerability of HIP was satisfactory with 
a treatment adverse event related discontinuation rate of less than 0.8%. Conclusion: This study suggests that oral 
HIP therapy can be an effective treatment option in pregnant and non-pregnant women with iron deficiency due to its 
better gastrointestinal tolerability and efficacy in improving hematological parameters.
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INTRODUCTION

About 30% of the world’s population which is around 2 billion people, are affected by anemia, with 56% of pregnant 
women and 43% of non-pregnant women in developing countries being anemic [1,2]. The causes of anemia are 
manifold, but iron deficiency is by far the most important cause of nutritional anemia worldwide [3].

Prevalence of anemia in in developing countries like India is around 53.6% and can go up to 89.6%-100% in pregnant 
women [4-6]. Iron deficiency is considered the most common cause of anemia in India. Dietary deficiencies, poor 
bioavailability and tolerability of iron supplements, parasitic infections, closely spaced pregnancies, and heavy 
menstrual blood losses are some of the common causes of anemia in India [7]. Anemia in pregnancy is dilutional in 
nature due to increasing total blood volume and red cell mass as well as increased demand from growing fetus [8].

Adequate and effective supplementation with iron is the mainstay of anemia therapy and also helps in reducing 
maternal and fetal morbidity and mortality [9].  The recommended iron intake in non-pregnant women is 12-18 mg/
day however over 90% women in India have a dietary intake below this recommendation at an average of only 9 mg/
day [10]. The recommended iron intake is further increased in pregnancy to around 35 mg/day [11]. Therefore, dietary 
iron alone is not sufficient for iron requirements in non-pregnant women with iron deficiency or in pregnant women, 
to maintain hemoglobin levels.

Dietary iron is contained in two forms namely non-heme and heme. While non-heme iron supplements have been 
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conventionally prescribed, they are associated with poor gastrointestinal (GI) tolerability and constipation which is 
a major therapeutic and compliance limitation [12,13]. GI tolerability of conventional iron supplements is further 
reduced in pregnant women. Other requirements with conventional non-heme iron supplements like administration 
only on empty stomach, varying bioavailability of diverse salts, and drug and food interactions further reduce 
compliance and treatment adherence.

Heme iron, commercially available as heme iron polypeptide (HIP) for oral supplementation represents an approach 
for iron supplementation with higher bioavailability and gastrointestinal tolerability, and a lower dose requirement [14].

To our knowledge this is the first real world data from India on the effectiveness and tolerability of oral heme iron polypeptide 
(HIP) supplementation in both non-pregnant and pregnant women diagnosed with iron deficiency anemia (IDA).

METHODOLOGY

Total 378 female patients with an in-clinic diagnosis of iron deficiency anemia (IDA) were prescribed oral Iron in the 
form of heme iron polypeptide (HIP), and the real-world data for the same was recorded from 56 gynecologists across 
India (15 in north, 16 in east zone, 14 in west zone and 11 in south zone). Baseline blood parameters to diagnose 
IDA recorded were: hemoglobin, serum ferritin, MCV and hematocrit. Patients were classified into mild, moderate, 
and severe iron deficiency anemia based on the WHO cut offs for hemoglobin in non-pregnant and pregnant women 
[15]. Patients were also classified to have low, or normal ferritin levels based on WHO cut off values [16]. Laboratory 
references were used for MCV and hematocrit cut off values [17].

Thereafter the patients with IDA were given 1-2 tablets of 12 mg heme iron polypeptide (HIP) daily with or without 
meals. Average duration of therapy was around 3 months. The blood parameters done at baseline were again repeated 
at final follow up.

The patients were assessed at final follow up for mean rise in the blood parameters recorded at baseline. Primary end 
points were mean rise in hemoglobin and tolerability with HIP. Secondary end points included overall reduction in 
severity of anemia, increase in serum ferritin, MCV and hematocrit with HIP treatment. Ethical principles, patient 
consent and confidentiality of identity were adhered to while capturing the real world in-clinic data.

RESULTS

Out of the 378 female patients who were prescribed HIP daily, 83% patients were in the 20-40 years age group while 
13% were in the 41-50 age group. 2% patients each were in the 10-19 years and >50 years age group. 23 women 
were pregnant. Percentage patients presenting with iron deficiency symptoms and associated conditions at baseline 
before start of HIP therapy is given in Table 1.  One third of the patients were on some concomitant medication which 
included either a PPI, NSAID or a vitamin-mineral supplement. Almost 70% patients had history of previous non-
compliance or gastro-intestinal intolerance to oral iron therapy with conventional non-heme iron supplements.

Table 1 Symptoms and associated conditions at baseline

Symptom/condition at presentation Number of patients Patients (%)
Fatigue or weakness 209 55

Dizziness 79 21
Shortness of breath 71 19

Craving for non-nutritive items 19 5
Blood in urine/stools 21 5.5

Heavy menstrual bleeding 119 31.4
History of dysfunctional uterine bleeding 3 0.8

History of previous pregnancy 112 29.6
History of peptic ulcer 37 9.7

Planned for hysterectomy 1 0.3
History of hypertension or diabetes 20 5.3

History of hypothyroidism 4 1
Malignancy 1 0.3

The mean rise in hemoglobin was seen to be significant in non-pregnant and pregnant women in each of the categories 
classified as mild, moderate, and severe anemia at baseline based on WHO cut offs (Figures 1 and 2). 
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The percentage of patients who had severe anemia, decreased significantly and the percentage of patients with normal 
hemoglobin increased significantly in both non-pregnant and pregnant women at final follow up as compared to 
baseline (Tables 2 and 3).

Table 2 Percentage of patients with mild, moderate, severe anemia (non-pregnant)

% non-pregnant patients Baseline (%) Final follow up (%) P-value
Severe anemia 39.73 0.00 <0.001

Moderate anemia 58.3 49.5 0.02
Mild anemia 1.62 26.4 <0.001
Normal Hb 0.00 24.1 <0.001

Baseline classification based on WHO cut offs:  Normal: ≥12, Mild 11.0-11.9, Moderate 8.0-10.9, severe <8 g/dl [15]

Table 3 Percentage patients with mild, moderate, severe anemia (pregnant)

% pregnant patients Baseline (%) Final follow up (%) P-value
Severe anemia 19.04 0.00 0.03

Moderate anemia 80.9 23.8 0.0002
Mild anemia 0.00 19 0.03
Normal Hb 0.00 57.1 0.0001

Baseline classification based on WHO cut offs:  Normal: ≥11, Mild 10.0-10.9, Moderate 7.0-9.9, severe <7 g/dl [15]
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Average serum ferritin was seen to increase from 94.87 µg/dl to 112.8 µg/dl, and this absolute increase was not found 
to be significant. However, the percentage of patients with low ferritin levels decreased from 20% and 37.5% to zero 
in non-pregnant (P<0.0001) and pregnant women (not significant due to small sample size) respectively (cut off for 
low ferritin/depleted iron stores: 15 µg/dl) [16].

The percentage of non-pregnant patients showing low levels of MCV and hematocrit decreased from 69.4% to 42.85% 
and 70.53% to 42.8% from baseline to final follow up (P<0.0001). A similar drop was seen in percentage of pregnant 
women with low MCV and hematocrit (66.6% to 58.3% and 57.14% to 28.57% from baseline to final follow up) but 
significance was not assessed due to small number of pregnant women (cut off for low MCV and hematocrit: 80 fl/
red cell and 34.9% respectively) [17].

Adverse events (AE) occurred in 27 patients (7%). All AEs were mild, transient and were mainly gastrointestinal 
disturbance, which included nausea, abdominal cramps, and constipation. Around 24 patients required symptomatic 
treatment, and symptoms subsided in 19 (79%) of them. Out of the 5 patients in whom symptoms persisted, 3 (0.79%) 
had to discontinue treatment after which symptoms subsided.

DISCUSSION

HIP is a form of iron supplementation with higher bioavailability and gastrointestinal tolerability [18]. HIP is produced 
by hydrolysis of animal source hemoglobin with proteolytic enzymes which leaves the peptides from the hemoglobin 
subunits covalently bound to the heme ring [19]. This increases solubility at low pH and enhances its binding to heme 
receptor and transport into the cell, thereby increasing its bioavailability [20]. A 10 times higher bioavailability of 
heme iron compared to non-heme iron, have been reported in volunteer studies [21].

Non-heme-iron is taken up by DMT1 (divalent metal transporter 1), which are non-selective and non-regulated 
iron channels on the enterocytes. Heme iron is taken up by heme transporter protein coupled folate transfer/heme 
carrier protein 1 (PCFT/HCP1) directly into the cytoplasm of enterocyte. The intact heme is then transported across 
basolateral membrane by the feline leukemia virus subgroup C receptor (FLVCR) protein and then binds to hemopexin 
in the circulation [19,22]. Also, some heme iron may be acted upon by heme oxygenase releasing non-heme iron and 
biliverdin. 

Heme iron absorption is regulated by heme receptor and body iron levels, unlike non-heme iron salts. A study on HIP 
supplementation observed significant increase in serum iron levels in subjects with low initial serum iron levels (<80 
μg/dl) compared to those with normal initial iron levels, suggesting that continual supplementation of heme-iron may 
not lead to iron overload [19].

Substances in food like tannins and phytates (present commonly in Indian diets) and chelators like desferrioxamine 
can reduce the availability of non-heme iron but do not reduce heme iron bioavailability [23].

In a study where HIP, ferrous fumarate, and placebo was administered with breakfast to patients, HIP led to increased 
iron absorption even with meal as compared to ferrous fumarate and placebo (P<0.03 and P<0.02 respectively) [21]. 
No patients from heme-iron group had any side effects.

In two different studies, Young, et al., evaluated intrinsically labelled 58Fe-heme and non-heme 57Fe (ferrous sulphate) 
given to pregnant women and non-pregnant women [24,25]. In pregnant women in third trimester, maternally absorbed 
58Fe tracer present in the neonates was significantly greater compared to the 57Fe tracer (P=0.02).  Also, fetal transfer 
of 58Fe was inversely associated with maternal Hb and ferritin levels, whereas total body iron significantly correlated 
with heme iron transfer, suggesting favorable transport across placenta of heme-iron administered to the pregnant 
women [25]. In another study in both pregnant and non-pregnant women, blood samples obtained 2-week post dosing 
to assess iron status indicators, serum hepcidin and iron utilization based on RBC incorporation of iron isotopes 
showed that heme-iron utilization was significantly higher relative to utilization of ferrous sulphate among both 
pregnant (P=0.04) and non-pregnant women (P<0.0001) [24]. While non-heme iron utilization is inversely related 
to serum hepcidin (as evidenced by women with undetectable levels of serum hepcidin having significantly greater 
non-heme iron utilization, and a 24% variation in non-heme iron utilization seen in healthy pregnant and non-pregnant 
participants due to hepcidin levels), heme iron utilization is not seen to be significantly influenced by iron stores or 
serum hepcidin [24].
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A Korean volunteer double blind study investigated two HIP 12 mg preparations from Korea and Japan with 2 
strengths of ferrous aminoacetate as well as placebo and found increased serum iron levels with the Korean HIP 
suggesting a better absorption of HIP than iron-salts. In two different studies [19].

Suzuki, et al., evaluated the efficacy of heme iron polypeptide 3 mg in pregnancy and in females with bleeding 
disorder and demonstrated gradual rise in Hb over a 14-week period with most patients reaching an Hb above 11 gm/
dl with twice daily regime [26]. None of the subjects experienced any unexpected adverse events and there were no 
drop outs due to the same. Authors have suggested that average dose of 6.5 mg elemental iron as HIP or maximum 
dose of 9 mg elemental iron as HIP is sufficient to improve anemia in pregnant women when administered in the third 
trimester.

Compliance to Heme Iron therapy due to low GI side effects has been a major reason for the efficacy results in clinical 
studies. Habib, et al., in their study showed that Hb levels improved significantly only amongst strictly compliant 
pregnant women and anemia was significantly associated with noncompliance with iron supplementation, the adjusted 
OR being 6.19 (95% CI 2.55-15.02, P<0.0001) [27]. Eskeland, et al., in their study in pregnant and post-partum 
women noted a compliance of <50% in 4% of the heme-iron group, 12% of the non-heme iron group and 5% of the 
placebo group. Women who failed to maintain an acceptable hematologic status were 10%, 20% and 45% in heme 
iron, non-heme iron and placebo group respectively [28].

A recent study comparing oral HIP and intravenous iron saccharate complex in pregnant women with iron deficiency 
anemia (Hb<10 gm/dL) showed Hb increase from 8.5 ± 3.5 to 11.3 ± 1.3 g/dl in HIP treatment group, and an Hb 
increase from 8.7 ± 2.5 to 11.7 ± 0.9 g/dl in IV iron treatment group accompanied by increased ferritin in both groups 
at end of three months (no significant differences between groups for change in Hb or ferritin levels) [29]. GI upset 
was reported in 1.6% of patients receiving oral HIP. This suggested oral HIP as an effective and tolerable treatment 
which can be considered as an alternative to intravenous iron saccharate complex for iron deficiency anemia of 
pregnancy.

Our real-world findings corroborate the results of earlier studies with HIP. In non-pregnant women, the average rise in 
Hb seen in our study was 1.17, 2.06 and 3.28 g/dl, in the baseline mild, moderate, and severe anemia groups while in 
pregnant women, the average Hb rise was 2.70 and 3.53 g/dl in the baseline moderate and severe anemia groups over 
an average of 3-month study period. The rise in Hb was highly significant in both pregnant and non-pregnant women 
with baseline moderate and severe anemia, and Hb rise was seen to be more in patients with lower baseline Hb, as has 
also been seen in other studies. There was also a decline in the number of patients with moderate and severe anemia, 
as well as in percentage patients with low ferritin, MCV and hematocrit values. The tolerability of HIP in our study 
was also similar to other published studies with a treatment adverse event rate of 7% and a discontinuation rate of less 
than 0.8% suggesting satisfactory patient compliance. 

CONCLUSION

Oral HIP therapy can be an effective treatment and an option of choice for both pregnant and non- pregnant women with 
Iron deficiency anemia, due to better absorption, GI tolerability and efficacy in improving hematological parameters. 
More real-world studies comparing various heme and non-heme oral iron supplements can further enhance effective 
clinical decision making in the management of iron deficiency in pregnant and non-pregnant women.
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