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Abstract 

Introduction: Treatment of iron deficiency anemia with non-heme iron salts still remains a challenge. The negative influence 

of various dietary elements and medications slows the absorption of iron from iron salts which makes it less bio-available, the 

side effects associated with iron salts, results in poor compliance. But Heme Iron Polypeptide claims to overcome the short 

comings of the non – heme oral iron. Materials and Methods: This prospective clinical study was done on patients of SSG 

Hospital, Baroda; 100 mild to moderate anemia pregnant patients between 16 to 28 weeks were included. The primary 

outcome of interest was mean maternal hemoglobin and serum ferritin levels at the end of treatment. Secondary outcomes 

were treatment related side effects and compliance. Results: There was significant rise in hemoglobin [mean difference 

(MD), 1.05841; p< 0.001] and serum ferritin [mean difference (MD) 7.3715, p, 0.001]. No side effects and good compliance 

with Heme Iron Polypeptide. Conclusion: Heme Iron Polypeptide is promising supplementary treatment for iron deficiency 

anemia in pregnancy as there was significant rise in hemoglobin and other iron indices which are comparable to oral iron 

salts. Heme Iron Polypeptide is a better source of iron for iron deficiency anemia in pregnancy, as it has less side effects 

especially gastrointestinal side effects, because of which it has better compliance.  
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Introduction 

Anemia is a major health problem in the antenatal clinics 

all over the world. Among the different types of anemia 

seen in pregnancy, the Iron deficiency type is the 

commonest. Prevalence of anemia in India is 53.6% (year 

2011) as per World Bank data which is almost unchanged 

over a decade (55% in year 2000). The therapeutic 

approach in treating iron deficiency anemia includes 

correcting the anemia with iron supplementation and 

addressing the underlying cause [1].  

 

The most widely used iron supplements are those that 

contain the ferrous/ferric form of iron (non-heme iron) 

However, iron salt therapy comes along with its own 

drawbacks and gastrointestinal side effects such as 

abdominal discomfort, nausea, vomiting, constipation, 

and dark colored stools. [2,3]. Certain inhibitors of iron 

absorption such as phytates and polyphenols have also 

been shown to have an inhibitory effect on iron absorption 

that occurs in various amounts in plant foods and 

beverages, such as vegetables, fruit, some cereals and 

legumes, tea, coffee, and wine. Animal proteins, such as  
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milk proteins, egg proteins, and albumin, have been 

shown to inhibit iron absorption. Proteins from soybean 

also decrease iron absorption.Patient compliance to iron 

supplementation therapy shows a poorpicture owing to the 

various side effects like abdominal discomfort, nausea, 

vomiting and constipation [4]. Medications such as anti-

cholesterol drugs, antacids and H2 receptor blockers have 

been shown to interfere with iron absorptionfrom non-

heme iron salts.  

 

Vitamin or mineral supplements as a treatment for any 

other deficiencies or ailments may also hamper iron 

absorption. Calcium also exerts negative effects on non-

heme iron absorption. Additionally, manganese has also 

been shown to interfere with iron absorption because of 

similar physiochemical properties and shared absorptive 

pathways [5,6,7].  

 

Heme iron polypeptide (HIP) is a new generation oral iron 

which is produced by enzymatic degradation of 

hemoglobin from animal blood and subsequent 

ultrafiltration/dialysis. Its good intestinal absorption and 

reduced risk of gastrointestinal side-effects make it an 

excellent therapy to treat Iron deficiency and attendant 
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anemia [8,9]. In comparison to non-heme iron, heme iron 

shows 2- to 7-fold higher bioavailability [10]. The overall 

compliance of treatment with heme iron supplements is 

much better compared with non-heme iron salts [11]. 

Heme iron polypeptide lacks any dietary or drug 

interactions. Therefore, it can be taken irrespective of the 

meal times and be co-administered with other medications 

[11,12]. 

 

This study was undertaken to find out the usefulness of 

Heme iron polypeptide for treatment of IDA in 

pregnancy. 

Objectives 

1.  To study the rise of hemoglobin, total iron and serum 

ferritin in pregnant women with mild to moderate 

anemia (16-34 weeks) taking Heme Iron Polypeptide. 
 

2.  To study the side effects of Heme Iron Polypeptide 
 

3.  To study compliance of Heme iron polypeptide 

Materials and Methods 

Study Design: Aprospectiveclinical study 

Study Setting: Baroda Medical College SSGH affiliated 

to MS University 

Study Population: Study will be carried out on women 

visiting SSG HOSPITAL VADODARA out patient 

department of obstetrics and gynaecology who meet 

inclusion criteria mentioned below. 

Study Duration: One year 

Sampling and Sample Size: 100 patients 

 

Inclusion Criteria 

 Gestational age 16 to 28 weeks (by LMP or by USG at 

 first trimester). 
 

 Hb 7 to 10.9 gms % (Mild to Moderate anemia) 
 

 Women with iron deficiency anemia 
 

 Singleton pregnancy 
 

 Mean corpuscular volume < 80fl 
 

 Ferritin < 12 ng/ml 
 

 Total Iron < 30mcg/dl 

 

Exclusion criteria 

 Gestational age <16 weeks 
 

 Gestational age >28 weeks 
 

 Women with other than iron deficiency anemia 
 

 Multiple pregnancy 
 

 Sickle cell disease 
 

 Women not giving consent 

 

Methods of assigning groups: Assigning of the drug to 

patients who meet inclusion criteria. 

 

Interventions and its methods: After all the patients 

gave written informed consent they were included in the 

study and before putting patients on heme iron 

polypeptide (HIP) baseline CBC, Serum Ferritin, 

Peripheral Smear, Sickling, Serum Creatinine, SGPT, 

Total iron was done.  

 

Heme iron polypeptide was given once a day in cases of 

mild anemia (Hb 9-10.9gm %) and twice a day in cases of 

moderate anemia (Hb 7-9 gm %). One Tab vit B12 

1500mcg sublingual was given once a day to all the 

patients.  

 

These patients are followed up at 2 weeks,4 weeks and 

after 100 days. At 2 weeks only, inquiry regarding side 

effects was done and subjects encouraged for regular 

medications. At end of 4th and 8th week CBC and Retic 

count was repeated.  

 

If at any time the subject did not show rise of retic count 

or wanted to discontinue the medication, she was dropped 

out of the study and choice of injectable iron given to her. 

At 100 days, CBC, S. ferritin, S. Creatinine and SGPT 

done.  

 

Data Collection: Participant data including demographic 

characteristics, medical and pregnancy history and 

outcomes will be collected. 

 

Data Analysis: Descriptive statistics (Frequency, Mean, 

SD, Cross tabulation and Paired test) was used for 

statistical analysis 

 

Data Entry: Excel sheet 

 

This is aprospective clinical studycarried out on women 

visiting SSG Hospital Vadodara outpatient department of 

obstetrics and gynaecology after approval from the 

Ethical committee of SSG Hospital.  

 

It was carried out from June 2016 to June 2017 total 

number of 100 patients, who meet the inclusion criteria 

mentioned below 
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Results 

Among 100 patients 12 patients were dropped out from the study as there was no significant rise in retic count at 4 or 8 weeks 

and were supplemented with iron sucrose. Following are the results: 

 

         Table No1: Comparison of the pre and post Hemoglobin values.  

 Mean N 
Std. 

Deviation 

Paired Differences T df P Value 
Mean Std. 

Pretrial HB 8.0986 100 0.635224 -0.2674 0.372723 -7.174 99 <0.001 
HB at 1st 8.366 100 0.707852 

Pretrial HB 8.0986 100 0.635224 -0.5894 0.472607 -12.471 99 <0.001 
HB at 2nd 8.688 100 0.705287 

Pretrial HB 8.121136 88 0.642448 -1.05841 0.454396 -21.85 87 <0.001 
HB at 3rd 9.179545 88 0.637372 

HB at 1st 8.366 100 0.707852 -0.322 0.288353 -11.167 99 <0.001 
HB at 2nd 8.688 100 0.705287 

HB at 1st 8.442045 88 0.683252 -0.7375 0.369937 -18.701 87 <0.001 
HB at 3rd 9.179545 88 0.637372 

HB at 2nd 8.801136 88 0.638334 -0.37841 0.342556 -10.363 87 <0.001 
HB at 3rd 9.179545 88 0.637372 

 

According to Table No 1: 

a) On comparison of the mean values of Pretrial HB and HB at 1st month the mean values of HB at 1st month is higher 

with a difference of 0.2674 is statistically significant with a p value of <0.001. 
 

b) On comparison of the mean values of Pretrial HB and HB at 2nd month the mean values of HB at 2nd month is higher 

with a difference of 0.5894 is statistically significant with a p value of <0.001. 
 

c) On comparison of the mean values of Pretrial HB and HB at 3rd month the mean values of HB at 3rd month is higher 

with a difference of 1.0584091 is statistically significant with a p value of <0.001. 
 

d) On comparison of the mean values of HB at 1st month and HB at 2nd month the mean values of HB at 2nd month is 

higher with a difference of 0.322 is statistically significant with a p value of <0.001. 
 

e) On comparison of the mean values of HB at 1st month and HB at 3rd month the mean values of HB at 3rd month is 

higher with a difference of 0.7375 is statistically significant with a p value of <0.001. 
 

f) On comparison of the mean values of HB at 2nd month and HB at 3rd month the mean values of HB at 3rd month is 

higher with a difference of 0.3784091 is statistically significant with a p value of <0.001. 

 

         Table No 2: Comparison of pre and post-trial Serum Reticulocyte count values.  
 

Mean N Std. 

Deviation 

Paired Differences T df P Value 

Mean 

Difference 

Std. 

Deviation 

Pretrial 

reticulocyte 

count 

1.090909 88 0.29542 0.005682 0.358912 0.149 87 0.882 

Post-trial 

reticulocyte 

count 

1.085227 88 0.334093 

 

On comparison of the mean values of Pretrial reticulocyte count and Post-trial reticulocyte count the mean values of Pretrial 

reticulocyte count is higher with a difference of 0.0056818 is statistically not significant with a p value of 0.882. 
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        Table No 3: Comparison of pre and post trial Serum Iron values. 

 Mean N 
Std. 

Deviation 

Paired Differences 

T df 
P 

VALUE Mean 

Difference 

Std. 

Deviation 

Pretrial Iron 24.189 88 1.6294 

-40.6784 8.327374 -45.824 87 <0.001 Post-trial 

Iron 
64.86705 88 8.955236 

 

According to Table No 3: 

On comparison of the mean values of Pretrial S. Iron and Post trial S.Iron the mean values of Post-trial S.Iron is higher with a 

difference of 40.6784091 is statistically significant with a p value of <0.001  

 

       Table No 4: Comparison of pre and post trial Serum MCV values.  
 

Mean N Std. 

Deviation 

Paired Differences T df P 

VALUE 
Mean 

Difference 

Std. 

Deviation 

Pretrial MCV 73.8375 88 5.41896 -18.2989 4.740423 --

36.212 

87 <0.001 

Post-trial MCV 92.14 88 5.167 

On comparison of the mean values of Pretrial MCV and Post-trial MCV the mean values of Post-trial MCV is higher with a 

difference of 18.2988636 is statistically significant with a p value of <0.001 

 

        Table No 5: Comparison of pre and post trial Serum Ferritinvalues  

Pretrial Ferritin 9.410227 88 
0.95243

7 
-7.37159 2.42965 -28.462 87 <0.001 

Post-trial 

Ferritin 
16.782 88 2.1411 

On comparison of the mean values of Pretrial S. ferritin and Post-trial S. ferritin the mean values of Post-trial S. ferritinis 

higher with a difference of 7.3715909 is statistically significant with a p value of <0.001. 

 

         Table 6: Comparison of pre and post trial Serum Creatininevalues.  
 

Mean N Std. 

Deviation 

Paired Differences T df P 

VALUE 
Mean 

Difference 

Std. 

Deviation 

PretrialS,creatinine 0.7444 95 0.08988 -0.00432 0.05996 -0.072 94 0.485 

Post-trial S. 

Creatinine 

0.7487 95 0.08696 

On comparison of the mean values of Pretrial S. Creatinine and Post-trial S. Creatinine the mean values of Post-trial 

S.Creatinine is higher with a difference 0.00432 is statistically not significant with a p value of 0.485. 

Discussion 

This study included hundred patients with mild to 

moderate anemia; these patients were treated with HIP 

and in whom a significant rise in Hb and other iron 

indices was seen at the end of hundred days. 

 

 

The rise of Hb in our study after treating with HIP was 

comparable with rise of Hb after treating withoral salts 

(ferrous sulphate) as in a study done by Syal Neeru et al 

[13]. EFSA [European Food Safety Authority] conducted 
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a study in which children aged between 6-36 months with 

iron deficiency anemia were randomized to heme iron, 

ferrous sulfate and placebo, while the iron 

supplementation [both heme and non-heme] improved 

hemoglobin level as well as physical condition of the 

children proving the therapeutic efficacy of heme iron 

supplementation[14]. Although, Barraclough et al, 

concluded that HIP[Proferrin-ES] showed no clear safety 

or efficacy in peritoneal dialysis patients compared with 

conventional oral iron supplements[15,16]. 

 

In our study there was a rise of Hb from 8.121136 

±0.642448 to 9.179545 ± 0.637372 gm/dl, which was 

statistically significant, there was no side effect andwas 

well tolerated by the patientswhich was comparable with 

the results study done by Abdelazim et al, which 

compared, HIP (oral Proferrin –ES) and intravenous iron 

saccharate complex (Ferrosac) in 206 pregnant women 

with iron deficiency anemia (Hb<10 gm /dl); at the end of 

three months of treatment, Hb increased from 8.5 ±3.5 to 

11.3 ± 1.3gm/dl in HIP treatment and from 8.7 ± 2.5 to 

11.7±0.9 gm/dl in IV iron treatment. Ferritin levels also 

increased in two groups.  

 

There were no significant differences in two groups for 

change in Hb or ferritin levels.GI upset was reported in 

1.6% of patients receiving oral HIP. Study reported oral 

HIP as effective and tolerable treatment and HIP can be 

considered as an alternative to intravenous iron saccharate 

complex for iron deficiency anemia of pregnancy.  

 

So rise in Hb and serum ferritin by HIP in our study was 

not comparable to the results from the study by 

Abdelazim et al[17]. According to our study HIP is not 

comparable to intravenous iron saccharatecomplex, but 

there was statistically significantrise of Hb and serum 

ferritinin our study, but in both the studies HIP use had no 

side effects and was well tolerated. 

 

Gastrointestinal side effect s are very common problem 

with oral iron preparations. Al Momen et al, in their study 

compared 52 women treated with intravenous iron sucrose 

and 59 women treated with 300 mg oral iron sulfate, 

found 18 (30%) of oral iron group complained of 

disturbing gastrointestinal symptoms and 18 (30%) had 

poor compliance. There was no side effects and HIP was 

well tolerated in our study [18].  

 

Similarly Frykman et al, conducted a double-blind study 

to compare the side effects and tolerability profile of 

heme iron and non-heme iron supplements in regular 

blood donors. The findings unequivocally depicted 

favorable tolerability profile of heme iron supplements 

compared to non-heme iron supplements [19]. 

In our study there was significant rise in serum ferritin 

and serum iron, similar results were seen in the following 

studies. Nam et al, in their study they observed that there 

was a significant increase in serum iron levels, in subjects 

supplemented with HIP who had low serum iron levels 

(<80 µ dl) to begin with, but same was not evident in 

those who had normal initial iron level [20] and 

Seligmenet al, has noted similar findings but they had 

taken serum ferritin levels as a marker of body iron store.  

 

They observed that continual supplementation of heme 

iron polypeptide may not lead to iron overload [21].As 

observed in Pizzaro et al, showed that the absolute 

maximum amount of iron absorbed from heme iron 

sources containing over 15 mg of iron was 2 mg, whereas 

iron absorbed from non-heme iron salts such as ferrous 

sulfate progressively increased with escalating doses of 

ferrous sulfate. This is an important finding where the 

possibility of higher intake of iron or overuse of 

conventional iron salt can be avoided with use of HIP[22]. 

It is also observed that there is higher absorption with HIP 

compared with non-heme iron salts.  

 

Asin Bjorn –Rasmussen et al, noted that absorption of 

heme iron present in a complete diet was significantly 

higher than that of non-heme iron; in comparison to 37% 

of heme iron absorption only 5% of the non-heme iron 

was absorbed from diet [23]. Al Monsen et al, similarly 

noted that absorption rate of heme iron in the diet ranged 

between 15-35% where as that of non heme iron was only 

2-20%, moreover absorption of non-heme iron was 

influenced by presence or absence of promoters or 

inhibitors in the diet [24]. Ekman and Reizenstein et al, 

also documented identical findings while assessing the 

effects of heme iron supplementation and ferrous sulfate 

supplementation in reproductive–aged women [25]. 

Conclusion 

1. Heme Iron Polypeptide is a promising supplementary 

treatment for iron deficiency anemia in pregnancy as 

there was significant rise in Hb and other iron indices 

which are comparable to oral iron salts. 
 

2. Heme Iron Polypeptide is a better source of iron for 

iron deficiency anemia in pregnancy, as it has less side 

effects especially gastrointestinal side effects, because 

of which it has better compliance. 

 

What this study adds to existing knowledge? 

Iron deficiency anemia is most common cause of anemia 

in pregnancy and most commonly iron salys is given 

which has less compliance and more gastrointestinal side 

effects but HIP has good compliance and no iron 

intolerance. To the best of our knowledge, the current 
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study is among the fewstudies designed and conducted to 

evaluate the efficacy and tolerability of heme iron 

polypeptide in treatment of anemia in pregnancy. More 

studies are required to promote use of HIP in anemia in 

pregnancy. 
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