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Abstract:  
Total numbers of 1017 healthy primigravida were screened for Hb-varinats (HPLC) and body iron status 

(serum ferritin assay). 10.13% of screened women (103 out of 1017) presented with globin gene mutations. High 

iron status was found in 3.5% all cases. All these cases were related to globin gene disorders. 

High proportion of iron overload denies the justification of universal iron supplementation during pregnancy. 

Iron status should be assessed before therapy particularly for cases with Hb-variants. Further detailed studies 

should be undertaken for verification of findings of this pioneering work. 
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I. Introduction 
Iron deficiency anaemia is a major public health problem in India. It will lead to increased rate of 

maternal mortality, preterm delivery, and low birth weight of new born and other complications. So, universal 

iron folic acid supplementation (IFA), for all pregnant women was recommended by Indian National Nutritional 
Prophylaxis programme. This routine iron prophylaxis is also endorsed by World health Organisation (WHO) 

and is currently an accepted policy all over India.1,2,3 

Iron is a double edged sword. Low level will lead to anaemia but excess level can cause serious and 

irreversible organic damage. Over accumulation of this toxic metal for a prolonged period may lead to dilated 

cardiomyopathy, cirrhosis of liver, hypogonadism, hypothyroidism, diabetes mellitus and other endocrine 

abnormalities.4,5 

Iron overload is often a troublesome complication of various heamoglobinopathies and thalassaemias. 

Homozygous cases commonly suffer from ill-effects of the molecule with enhanced morbidity and mortality. 

But various studies have clearly shown that even heterozygous cases like ß-thalassaemia trait can develop iron 

overload with clinical manifestations.6,7,8 

Globin gene disorders are the commonest single gene abnormalities and according to WHO 

approximately 5% of world’s population are carriers of this type of defect.9 

In India, common haemoglobin disorders are ß-thalassaemia, sickle cell anaemia, haemoglobin E and 

Haemoglobin D. Different studies have shown variable prevalence of these disorders in different geographic 

areas of this country with an average of 3%-9%.10,11,12. Mutation of globin genes is much more frequently 

reported from tribal population. A trait frequently rate of 10%-40% is documented in literatures.13 This high 

incidence of genetic disorder both among general and tribal population of India is surely to be reflected among 

pregnant population/ mothers. 

Present study was done/ conducted at Bankura Sammilani Medical College and Hospital, studied in a 

semi-urban set up. Tribal population in West Bengal (5.1%) is lower than that of national average 

(approximately 8.5%). But BSMC serves population of Bankura and other neighbouring districts like Purulia 

and Midnapur (East and West), having significantly higher proportion of tribal population. So, it is expected that 
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globin gene disorders are much more common among population including pregnant women served by this 

institute. 14,15,16 

With this background, we planned to conduct our study to assess the incidence of different Hb-variants 
and iron status among pregnant women. 

High prevalence of iron overload would question justification of universal iron supplementation during 

pregnancy.and establish necessity of assessment of ironstatus prior to therapy. 

Objectives of our study were: 

1. To ascertain the incidence of different abnormal haemoglobin variants among pregnant women of both 

tribal and non-tribal population. 

2. To detect the iron status of all among pregnant women including those with haemoglobin disorders 

(diseased or trait). 

3. To find out the proportion of women with high iron stores among all screened for justification of 

universal iron therapy. 

 

II. Material and methods: 
The study was done at BSMC, Bankura for a period of 2 years (1st January 2017 to 31st December, 

2018). During this period after obtaining permission from institutional Ethics Committee and written consent 

from participants, blood samples were collected from all healthy primigravida attending antenatal clinic during 

first trimester. Routine haematological investigations were done over all samples. In addition, Hb-variant 

analysis was done by high performance liquid chromatography (HPLC). 

For assessment of iron status serum ferritin level (Normal value among healthy adult females: 15-200 

mcg/L) was measured. Serum ferritin level almost accurately reflects body stores and high and low values 

indicate iron overload and deficiency, respectively. But, inflammation can raise serum ferritin level and for that 
is the reason only healthy mothers were included in our study.17 

 

III. Results: 
Results of different tests were analyzed and tabulated. Below the important findings of our study are shown: 

diseased were not included. 

 

ßTC: ß-Thalassaemia carrier 

HbEC: Haemoglobin E- carrier 

HbSC: Haemoglobin S- carrier 
HbDC: Haemoglobin D-carrier 

EßT: Double heterozygous E/ß-Thal 

Out of 1017 pregnant women undergoing evaluation, 103 cases (10.13%) presented with globin chain disorders. 

ß-thalassaemia trait was the most common abnormality. Only a single case of E-ß thalassaemia was detected 

(Table no.1). 

 

TABLE NO. 1 
Total No. of cases 

screened 

   No. of cases 

with Hb- 

variant  

 

% of cases with 

Hb- variant 

Different types of Haemoglobino 

pathies  with number & % 

Variants No % 

 

 

 

1017 

 

 

 

103 

 

 

 

10.13 

BTC 74 71.9 

HbEC 21 20.5 

HbSC 05 4.8 

HbDC 02 1.9 

EBT 01 0.9 
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TABLE NO. 2 

Table no.2 shows that out of 1017 women screened, the proportion of cases with low normal and high 

body iron stores (as reflected by low, normal or high serum ferritin level, respectively) were 21.2% (216 cases), 
75.3% (766 cases) and 3.5% (35 cases) respectively. 34% women carrying any globin gene disorder (35 cases) 

showed high serum ferritin level in comparison to none of the normal Hb cases. 

 

 
 

TABLE NO. 3 

Table no.3 shows that majority of the cases presented with normal serum ferritin as reflected by MSF 80.6 

mcg/L with SD 40.4 mcg/L. Very high (264 mcg/L) and very low values (8 mcg/L) were reported. But, there 
was significant difference in MSF between normal and cases with globin chain disorders. 

 
Total 

Cases 

Mean 

Serum 

Ferritin 

(MSF) 

SD Maximum 

Serum 

Ferritin 

Minimum 

Serum 

Ferritin 

Serum Ferritin values in different categories 

Categories No. MSF SD 

1017 80.6 40.4 264 8 Normal Hb 914 66.8 9.3 

Hb- Variant 103 186.9 40.5 

 

IV. Discussion: 
At BSMC, thalassaemia screening of mothers is mandatory for last five years. So, only primigravida 

cases were chosen in our study assuming that multigravida cases were already screened. 

Table no.1 showed that 10.13% of screened mothers were suffering from globin gene disorders and 

almost 72% of them were ß-thalassaemia carriers. Similar high incidence among pregnant women was reported 

by other workers. 18, 19  

We have already mentioned the reliability of serum ferritin value for assessment of body iron stores in 

absence of inflammation. Table no.2 showed that 3.5% of screened women (35 out of 1017) presented with 

serum ferritin value >200 mcg/dL. All of them were carriers of various globin gene mutations. According to 

Camaschella C and Yen et al. serum ferritin level >200 mcg/L must be investigated to establish causes of iron 

overload.20 High serum ferritin level with or without significant clinical and laboratory signs of overload were 

repeatedly reported from ß-thalassaemia trait or E-ß thalassaemia double heterozygous cases 7, 8. On the other 

hand iron deficiency, as evidenced by < 15 mcg/L serum ferritin, was also observed among ß-thalassaemia trait 
cases, similar to our study. 21 

Table no.3 has compared the mean serum ferritin (MSF) level of both categories of pregnant women- 

normal as well as with Hb-variants. Statistical analysis proved that the difference between MSF of normal and 

variant cases (66.8±9.3 mcg/dL vs 186.9±40.5 mcg/dL) was significant (p= <0.001). similar finding were aalso 

reported by previous researchers7,17. 

So, the important findings of present study are: 

 Incidence of different haemoglobin variants among screened pregnant women is 10.13%. 

 ß-thalassaemia trait is the commonest globin chain disorder in our set up. 

 Approximately 3.5% of screened women have >200 mcg/dL serum ferritin level indicating iron 

overload. 

 Iron overload is solely reported from Hb-variant cases. 
These findings definitely question the justification of universal iron therapy during pregnancy. At least prior 

assessment of iron status of carriers of ß-globin gene mutation should be done before administering iron to avoid 

potential toxicity of overload. 
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V. Conclusion: 
IFA supplementation is a routine therapy of all pregnant and lactating women in our country. This 

supplementation is beneficial for both mother and child. Iron overload is also a common troublesome 

complication of different haemoglobinopathies in both homozygous as well as hetrerozygous or double 

heterozygous cases. The incidence of globin gene mutation carriers is quite high in India. In our present study, 

we have estimated the incidence of iron overload among pregnant women. High iron status is shown to be 

related to Hb-variants. Our finding of high prevalence of iron overload (3.5%) speaks against universal iron 

supplementation. It also advocates that iron status must be assessed before supplementation particularly in cases 

with Hb-variants. 

We should admit that our study population and duration are far from adequate. Large multi-institutional 

studies and following should be planned for longer period in order to reach unequivocal conclusion. Ill effects of 

iron therapy during pregnancy over cases with high iron store must also be assessed. Another potential angle of 
evaluation is ‘cost-effect’ assessment of universal screening of pregnant ladies by HPLC with estimation of iron 

status of all with Hb-varinats. 

We hope that our pioneering work will pave the steps of further research works. In near future there 

can be necessary adjustments of universal IFA therapy during pregnancy to prevent therapy induced organ 

damage. 
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