STUDY OF HAEMOGLOBINOPATHIES AMONG THE TRIBAL AND NON-TRIBAL ANTENATAL MOTHERS IN A TERTIARY CARE HOSPITAL OF RURAL WEST BENGAL, INDIA.

Abstract

Introduction:Haemoglobinopathies result from a structural defect in the globin gene, and the thalassemias are due to quantitative defect in the globin chain production.Beta thalassemia is the commonest type of haemoglobinopathy all over the world.Thalassemia and other haemoglobinopathies are highly prevalent among the tribal communities in West Bengal. Bankura is one of the districts of West Bengal where more tribal population are present. So thalassemia control is one of the major public health problems in West Bengal. Recent data indicate that about 10% of the population is carrier of haemoglobin disorder;  Heterozygous state of Beta Thalassaemia mostly asymptomatic and may not be aware of their carrier state. Serum ferritin level is a satisfactory index of body iron storage. Objective:As thalassemia control is an urgent need of the state, the present study is conducted with aim to find out prevalence of haemoglobinopathies among the antenatal mothers.Materials and Methods:This study was carried out in Bankura Sammilani Medical College (BSMC), Bankura West Bengal among 3500 tribal and non-tribal antenatal mothers. Cation exchange-high performance liquid chromatography (CE-HPLC) is being used for investigation for hemoglobinopathies and thalassemias. Together with a complete blood count, the CE-HPLC is effective in categorizing hemoglobinopathies as traits, homozygous disorders and compound heterozygous disorders.Results:In our study 275 mothers had haemoglobinopathy. The commonest disorder we encountered was Beta Thalassemia trait (57.5%), followed by HbE carrier (36%), homozygous HbE disease (1%), HbS carrier (4%), HbE Beta Thalassemia (1.5%). 
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Introduction

Thalassemia syndrome comprises a group of inherited abnormality of haemoglobin synthesis in which one or more of the normal haemoglobin polypeptide chains are synthesized at a markedly reduced rate. Detection of Beta Thalassemiatrait (BTT) is critical in preventing the birth of a child with thalassemia major.Beta  thalassemia is the commonest type of haemoglobinopathy.Prevalence of BTT in West Bengal is about 3.5%.The term "Scheduled Tribes" refers to specific indigenous peoples whose status is acknowledged to some formal degree by national legislation. A collective term in used locally to describe most of these peoples is "Upajati". Different types of deleterious mutations are restricted to some particular tribes. The high frequencies of these mutant alleles are maintained by the tribal populations probably due to consanguinity and endogenous mating for a long period of time. Ignorance, lack of awareness and conveyance, low income status, high cost of treatement and inadequate access of advanced diagnostic facilities make them more vulnerable.The co-existence of Beta  and HbE gene makes the population of West Bengal vulnerable to get both Beta  thalassemia and HbE Beta  thalassemia.So thalassemia is one of the major public health problem in West Bengal.  W.H.O estimate 4.5% of the world’s population is carriers of different haemoglobinopathies.  Thalassemias, particularly Beta  variants are responsible for majority of them. Beta Thalassemiais commonly found in heterozygous state as Beta Thalassemiaminor or traits. . Clinical identification of these carriers or trait is important. Any offspring between individuals with Beta  thalassemia traits are at risk of being homozygous for Beta  thalassemia gene. Iron deficiency anaemia frequently coexists with Beta Thalassemiatrait.But this deficiency may be missed due to a reduction in value of HbA2. The present study highlights the detection of the hemoglobinopathies and thalassemias by CE-HPLC  and agarose gel electrophoresis.
AIMS AND OBJECTIVES OF THIS STUDY:

I) To compare the prevalence of Beta Thalassemia trait and other   types of haemoglobinopathies among the tribal and non-tribal antenatal mothers attending Bankura Sammilani Medical College Hospital.
      II) To help making awareness about this public health problem and to contribute to national Maternal and child health programme. 

MATERIALS AND METHODS
 This study was conducted at the Department of Pathology, BSMC after receiving approval from the Ethical Committee of BSMC, Bankura, West Bengal. The present study includes approximately 3500 voluntary participants for the screening of haemoglobinopathy from January 2011 to June 2012.All pregnant women both tribal and non-tribal attending the outpatient department of thalassemia unit and antenatal clinic of BSMC during the period of January 2011 to June 2012 were considered for this study.Patients suffering from anaemia at defined level are screened by HPLC.It is a prospective study.Haemoglobin estimation was done by  cyanmethaemoglobin method as it is the best and standard method. Total count of RBC ,Total count of WBC ,Platelet count ,PCV,MCV,MCH, MCHC, RDw was done by SYSMEX KX21 automated blood cell counter,Peripheral blood smear examination-by Leishman’s stain.Reticulocytes count by supravital staining(with patients with MCV less than 80 fl),HPLC  by BIORAD technique. Study of haemoglobin type was determined by BIORAD variant haemoglobin testing system-which works on cation exchange high performance liquid chromatography (CE-HPLC) method. Hemoglobin separates into major and minor hemoglobins when subjected to CE-HPLC. The order of elution of the various components are HbA1a, HbA1b, HbF, LA1c/CHb-1, LA1c/CHb-2, HbA1c, P3 (Hbd component), HbA0, and HbA2. The minor hemoglobins A1a, A1b, A1C, F1, and the P3 component are posttranslational modifications of the globin chains. HbA2, minor hemoglobin, however, is composed of two alpha and two delta chains. HbA0 and HbF are the major hemoglobins in a normal hemolysate.An elevated HbA2 with an average value of about 5%, along with microcytic hypochromic indices, is characteristic of Beta Thalassemiatrait1. HbE trait is diagnosed by the presence of a high HbA2 (E+A2), approximately 30%2. Homozygous HbE patients have approximately 90% HbE+A2 with minor elevation of HbF2. HbE+A2 levels of 40–60% with marked elevation of HbF are seen in HbE-Beta -thalassemias [2]. HbS is around 40% in sickle cell trait, 90–95% in sickle cell anemias (which varies inversely with HbF proportion), and less than 50% in sickle Beta -thalassemias [3]. Approximately less than 50% of abnormal hemoglobin is seen in HbD traits3.The present study highlights the detection of the hemoglobinopathies and thalassemias by CE-HPL Difficult cases were further analysed by agarose gel electrophoresis at appropriate pH. Agarose gel electrophoresis was done according to the manufactures guidelines. Accu-Bind ELISA Microwells were used for measurements of serum ferritin level in BTT patients.Statistical analysis was done by chi square test. 
OBSERVATIONS                                                                                                                                                                                                        Out of 3500 antenatal mothers included in this study 875 were tribal mothers and 2625 were nontribal mothers of these 275(7.86%) mothers had different types of haemoglobinopathies and 3225(92.14%)   mothers were normal. In our study it was found that   number of mothers with BTT was 158(57.50%) of these no of nontribal mothers were 107(55.44%) and tribal mothers were 51(63.42%). Number of mothers with HbE trait was 99 (36%) of which nontribal mothers were 72(37.30%) and tribal mothers were 27(32.53%), Number of mothers with HbE homozygous were 03(1%), and all were nontribal mothers-03 (1.56%). Numbers of mothers with HbE beta thalassaemia were 04(1.50%) and all were nontribal mothers 04(2.07%).Number of mother with HbS traits were 11(4%) of which nontribal mothers were 07(3.63%) and tribal mothers were 04(4.05%). 
Table 1: Distribution of different type of haemoglobinopathies among the tribal and non tribal mothers (n =275).(Total nontribal mothers2625  Total tribal mothers 875)
	Type of haemoglobinopathies
	Non tribal(%)

(n=193) 
	Tribal (%)

(n=82)
	Total(%)

(n=275)

	BTT*
	107(55.44)
	51(63.42)
	158(57.50)

	HbE carrier**
	72(37.30)
	27(32.53)
	99(36)

	HbS carrier
	07(3.63)
	04(4.05)
	11(04)

	HbE Beta  thal
	04(2.07)
	00
	04(1.50)

	HbE homozygous
	03(1.56)
	00
	03(01)

	Total 
	193(70.18)
	82(29.82)
	275(100)


Total nontribal mothers 2625 : Total Tribal mothers 875

                    *χ2 = 4.675, df=1, p= 0.031

        **χ2 = 0.281, df=1, p= 0.596

Therefor, among total haemoglobinopathies (n = 275) BTT is more prevalent in tribal mothers (n =82) than nontribal mothers (n =193) and the difference is statistically significant(α= 0.05, p= 0.031).HbE carrier is more prevalent in nontribal mother( n= 193) than tribal mother(n = 82) and the difference is statistically insignificant(α= 0.05, p =0.596).                                        

Table 2: HPLC parameter of antenatal mothers with Beta thalassaemia trait (BTT) and BTT with increased HbF
	Presumptive HPLC diagnosis
	B thalassaemia trait

              (%)
	B thalassaemia traitWith ↑ed HbF

          (%)

	HbA2(%)
	4.95
	81.40

	HbF(%)
	1.03
	5.10

	HbA(%)
	84.44
	5.30


It is seen that HbA2 is 4.95% and HbF value is 1.03% in BTT carrier and these patients not symptomatic. In BTT with increased HbF, HbA is very low only 5.30%.

Table 3: HPLC parameter of antenatal mothers with HbE thalassaemia syndrome:
	Presumptive HPLC diagnosis
	HbE thalassaemia trait
	HbE Beta  thalassaemia
	HbE homozygous

	HbA2 (%)
	26.13
	48.17
	76.32

	HbF (%)
	0.79
	21.50
	3.38

	HbA (%)its
	63.65
	22.28
	5.68


Table-3 shows that  in HbE-beta thalassaemia HbA2 and HbF both are raised (48.17%, 21.50% respectively). In HbE homozygous HbA2 is very high (76.32%).

This study shows that in cases of BTT mild anaemia(Hb-10.98gm%) with decreased MCV(67.16fl) and MCH(20.50pg)  is found and RDW(cv) shows mild elevation (normal range <14.5)  and there is more anaemia in BTT with increased HbF.  Patients with HbE-beta thalassaemia have  very low level haemoglobin  (6.25gm%) and high RDW (cv) 30.31. Patients with HbE homozygous have mild anaemia (Hb-9.96 gm%) and have low MCV(59.22fl).Patient with sickle cell trait  suffer from mild anaemia (Hb 11.83gm%) and have normal RDW value . In HbS trait HbA is very high(53.92%) and HbS is mildly elevated(35.41%)and HbA2 is within normal value (3.31%).
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  DISCUSSION

         In the present study out of 3500 antenatal mothers screened for hemoglobinopathies only 275 mothers has hemoglobinopathies.Among antenatal mothers with hemoglobinopathies, prevalence of BTT 57.50%, HbE trait 36%, Sickle cell trait 4%, HbE homozygous is 1% , HbE-Beta  thalassaemia (1.50%). Study of Dr A K Manna et al4 in an urban population around Kolkata showed prevalence of Beta thalassaemia major 30%, E-Beta thalassaemia 5.3%, BTT 10.73%, HbE traits0.35% other small proportion of cases were sickle cell and HbD diseases.  In Apollo Hospitals Chennai Chandrasekhar et al5    studied 543 abnormal chromatogram patterns. In their study they found Beta Thalassemiatrait (37.9%), followed by HbE trait (23.2%), homozygous HbE disease (18.9%), HbS trait (5.3%), HbE Beta Thalassemia(4.6%), HbS Beta Thalassemia(2.5%), Beta Thalassemiamajor (2.3%), HbH (1.6%), homozygous HbS (1.4%), HbD trait (0.7%). The average value of HbA2 in Beta Thalassemiaminor was 5.4%.  Among the HbE disorders the HbA2 + HbE was 30.1% in the heterozygous state, 90.8% in the homozygous state and 54.8% in HbE Beta -thalassemia. In the sickle cell disorders, HbS varied from 30.9% in the trait to 79.9% in the homozygous state to 65.6% in HbS Beta -thalassemia. In the study by Balgir RS6, sickle cell trait was noted to be common as the study included tribes from Orissa where this gene is prevalent. Study by S.S Ambekar et al7  showed BTT 7%, Thal major 5.9%,Sickle cell disease2.3%,HbE disease0.6%,HbD disease0.2% In a study by B M Das et al8 in 2 groups of tribal communities in Assam, India. Among 80 Khasi (Bhoy subgroup showed 41% HbE heterozygous), tribal group and in 82 Ahom group 58% of HbE carriers were found. 
    We are presenting a comparison between our study and other three studies
 Comparison with other studies outside West Bengal in percentage (%)
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                                                                                                                                                                                               I.F. Estevao et al11 shows no significant difference in serum ferritin and transferrin saturation levels in Beta 0 and Beta + thalassaemia patient.                                                                                                                                                                                                                                                                                Our study shows body iron status of BTT antenatal mothers as determined by serum ferritin assay are within normal range. 

CONCLUSION:
Beta  thalassaemia traits  comprises 57.50% and  HbE traits comprises 36% whereas HbS carrier is 4% followed by HbE Beta  thal is 1.50% and HbE homozygous (01%) amongst patients of hemoglobinopathies in ante-natal mothers .

Beta thalassaemia traits are higher in tribal (63.42%) than nontribal mothers (55.44%).

No α thalassaemia was detected.

HPLC is the gold standard for the diagnosis of haemoglobinopathy.

Serum ferritin assay reflects the body iron status and it remains within normal range in case of Beta thalassaemia traits.

The frequency of haemoglobinopathy and thalassaemia comparatively high in Bankura district of West Bengal.

Genetic counseling is essential for certain communities that show higher frequency of haemoglobin disorders.

  “THALASSAEMIA CONTROL IS AN URGENT NEED and WE DREAM OF A THALASSAEMIA FREE WEST BENGAL”. 

REFERENCES:

Bogna-Pignatti C and Galanello R. Thalassemias and related disorders. In: Greer, JP. Foerster, Lukens JN, Rodgers GN, Paraskevas F and Glader B. eds Wintrobes Clinical Hematology 11th Ed:  Quantitative disorders of haemoglobin synthesis, Philadelphia, USA. Lippincott Williams and Wilkins 2004:pp1319–1365.

Vichinsky E. Hemoglobin e syndromes, Hematology 2007;00:79–83. 

Bain BJ. Sickle cell haemoglobin and its interactions with other variant haemoglobins and with thalassaemias.in:eds Haemoglobinopathy Diagnosis 2nd edn:Oxford, UK, Blackwell 2006: pp.139–189.

Manna Asim Kr, Dutta Subir Kr. Relative incidences of different thalassemias and haemoglobinopathies in South Bengal. J. Indian Med Assoc 2009; 107: 347-349.
Chandrasekhar V and Soni M.Haemoglobin disorder in south India. IRSN Haematology, Vol 2011;ArticleID 748939.

Balgir RS. Spectrum of hemoglobinopathies in the state of Orissa, India: a ten years cohort study. Journal of Association of Physicians of India 2005;53,1021–1026.

	Ambekar SS, Phadke MA, Mokashi GD, Bankar MP, Khedkar VA,Venkat V, Basutkar DG. Pattern of haemoglobinopathies in Western Maharasthra. Indian Pediatrics 2001; 38:530-534.                                                        

Das BM, Chakraborty MR, Delbruck H, FlatzG. High prevalence of haemoghlobin E disease in two populations in Assam. Human genetic. 1971; 12 (3):264-6. 


Sachdev R, Dam AR, and G. Tyagi.Detection of Hb variants and hemoglobinopathies in Indian population using HPLC: report of 2600 cases. Indian Journal of Pathology and Microbiology 2010;53(1):57–62, 2010.                                                                                           

Rao R, Kar S, Gupta K, Chopra A and Saxena R. Spectrum of haemoglobinopathies diagnosed by cation exchange-HPLC & modulating effects of nutritional deficiency anaemias from north India. Indian Journal of Medical Research 2010; 132(11):513–519.

Estevao F, Peiti Junior P, Bonini CR. Serum ferritin and transferring saturation       level in Beta 0 and Beta + thalassaemia patients. Genetics and Molecular Research. 2011;10(2):632-39.


