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Abstract:  

Introduction: Hemoglobinopathies affects aminoacid sequence of globin chain biosynthesis either quantitatively  or 

qualitatively. These disorders are the most common mendelian genetic diseases and manifest as hemolytic anemias. 

Hence identifying hemoglobinopathies during the antenatal period is essential to assess the vertical transmission in 

foetus. Aim :This study is designed  to find out the prevalence of various hemoglobinopathies in antenatal women by 

High performance liquid chromatography(HPLC) and its correlation with RBC indices. Material &Method : We 

conducted a observational study for one year from January 2023 to December 2023. The study included all the antenatal 

women whose blood samples were received in the hematology department for HPLC. The cases with abnormal HPLC 

findigs were analyzed for hematological parameters including hemoglobin, RBC count and RBC Indices[ mean 

corpuscular volume (MCV), mean corpuscular hemoglobin (MCH),  mean corpuscular hemoglobin concentration 

(MCHC) & red cell distribution width-coefficient of variation (RDW-CV)]. Result :During the study period, total 716 

antenatal cases were analyzed for HPLC and RBC indicies. Hemoglobinopathies were detected in 58 antenatal 

cases(8.3%). Out of total 58 cases of hemoglobinopathies, 42 cases of β-thalassemia trait (72.4%), 8 cases of Hb D 

Punjab trait(13.8%), 5cases of Hb S trait (8.6%), 02 cases of Hb E trait (3.5%), 01 case of Hb D Iran trait(1.7%). 

Conclusion: Red blood cell (RBC) indices, MCV and MCH can be used for initial screening of hemoglobinopathies 

followed by more confirmatory methods (HPLC). Detecting carrier stage of hemoglobinopathies is crucial for decision 

making in antenatal women and assessment of hemoglobinopathies transmission in offsprings. 
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INTRODUCTION:  

Thalassemia and hemoglobinopathies are a group of inherited conditions characterized by abnormalities in the 

synthesis or structure of hemoglobin (Hb). According to various estimates, approximately 7% of the world population is 

a carrier of Hb disorders, leading to high morbidity and mortality. Therefore, it is pertinent to detect the carrier stages as 

early as possible to prevent disease progression and halt the inheritance to further generations. The clinical presentation 

of hemoglobinopathies varies from being completely asymptomatic to severe transfusion‑dependent anemia. 

Investigations to determine the genetic burden of Hb disorders during antenatal care are thus the need of the hour. The 

routine hematological parameters including RBC indices provide significant clues which can help in early diagnosis. 

Other advanced techniques like high‑performance liquid chromatography (HPLC) should also be done to diagnose 

thalassemia and hemoglobinopathies, especially in antenatal/females of reproductive age group screening[1,2,3]. 

 

Materials and methods:  

This was a observational study carried out for 1 year(from January 2023 till December2023 ).All the antenatal 

women  whose blood samples were received in the hematology laboratory for HPLC were included. Screening of 

hospital computer database was done to retrieve records about relevant clinical information and investigations. 

 

HPLC was performed using the Biorad variant D‑10 instrument. HPLC report and chromatogram were generated for 

every case where different peaks were identified in defined windows with relevant information like retention time, the 

relative percentage of hemoglobin fractions, and total area. 

 

An elaborative hematological workup including hemoglobin, RBC count, and RBC indices [(Mean corpuscular 

volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), & red cell 

distribution width‑coefficient of variation (RDW‑CV)] was carried out in all the cases with abnormal HPLC findings. It 

was performed on a 7‑part differential automated hematology analyzer (Siemens advia 2120i) which works on the 

principle of electrical impedance and light scattering. 

 

Results:  

During the study period, a total of 716 antenatal females (mean age 29.68 ± 10.9 years) were screened. Of the 716 

females, 58 displayed (8.1%) abnormal HPLC patterns concerning Hb A2, Fetal hemoglobin (HbF), or abnormal peaks. 

Of the 58antenatal women, the majority (n = 42; 72.4%%) were affected with β‑thalassemia trait, followed by HbD 

Punjab trait (n = 8; 13.8%), HbS trait (n = 5; 8.6%), HbE trait (n = 2; 3.5%) and HbD Iran trait (n = 1; 1.7%) as 

mentioned in Table 1. 
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[Table-1]: Spectrum of thalassemia and other hemoglobinopathies. 

Sr. 

no. 

Type of 

hemoglobinopathy 

No. of patients 

out 0f 58 cases 

Percentage (out of 

abnormal HPLC cases) 

Percentage of hemoglobinopathy out of 

total antenatal cases 716(%) 

1 Beta-thalassemia trait 42 72.4% 5.86 

2 Hb -D Punjab trait 08 13.8% 1.12 

3 Sickle cell trait 05 8.6% 0.70 

4 Hb E trait 02 3.5% 0.28 

5 Hb D Iran  01 1.7% 0.14 

 

Table 2 shows the hematological data expressed as mean± standard deviation of common hemoglobinopathies found in 

this study. The mean hemoglobin values were low in women with β-thalassemia trait and sickle cell trait as compared to 

the HbD Punjab trait, whereas the MCV, MCH values were higher in HbD Punjab trait and Sickle cell trait when 

compared with β- thalassemia trait. 

[Table-2]:Hematological parameters of common hemoglobinopathies in the study. 

 Beta-thalassemia trait 

Mean± SD 

Hb-D Punjab trait  

Mean± SD 

Sickle cell trait 

Mean± SD 

RBC count (million/µl) 4.75±0.74 4.61±0.67 4.12±0.59 

Hb (gm/dl) 10.1±1.17 12.3±1.26 10.68±1.14 

MCV(fl) 69.30±9.94 79.8±5.68 78.68±7.95 

MCH (pg) 21.87± 4.22 26.9±1.80 26.12±3.26 

MCHC (gm/dl) 31.4±1.71 33.68±1.58 33.16±1.45 

RDW-CV (%) 17.36±2.54 17.0±4.76 16.72±3.17 

 

Discussion: 

Hemoglobinopathies are autosomal recessive inherited disorders. It includes two main groups, (1)thalassemias,with 

defects in the synthesis of a globin chain and (2) structural variants, with defects in the structure of hemoglobin. There is 

also an overlap between these groups called compound heterozygous state.4The birth of a β-thalassemia major or sickle 

cell anemia child poses an emotional and financial burden on both family and society. Whereas the compound 

heterozygous state also affect the quality of life of the child. This emphasizes the fact that detecting hemoglobinopathies 

during carrier state is necessary. The screening can be best done in the premarital stage, but it may not be possible in all 

the communities and ethnic groups, so the ideal candidate for this would be pregnant women.Routine hematological 

parameters like RBC indices along with HPLC can detect carrier state of different hemoglobinopathieswhich are 

clinically silent5.The variations in the spectrum of different hemoglobinopathieswith regards to regions are known, but 

the data remains limited in this context.[3,6,7] 

 

India bears a huge burden of hemoglobinopathies and the most prevalent is thalassemia.Yet, only a few studies are 

available providing data related to various hemoglobinopathies in terms of incidence, prevalence, morbidity, and 

mortality. Herein, we present the data in terms of the spectrum and prevalence of various hemoglobinopathies at our 

center. The spectrum of various hemoglobinopathies was in accordance with that of a study conducted by Narang V. et al. 

and Mohanty et al[6,8,9]. 

[Table-3]: Comparison of proportion of various hemoglobinopathies with different studies. 

Type of 

Hemoglobinopathy 

Proportion (%)-present 

study 

Proportion (%)- Narang 

V et al (Punjab, north 

india) 

Proportion (%)-

bhukhanvala et al 

(Gujarat, western india) 

Beta-thalassemia trait 42/58(72.4%) 122/169(72.1%) 102/174(58.63%) 

Hb -D Punjab trait 08/58(13.8%) 30/169(17.8%) 11/174(6.32%) 

Sickle cell trait 05/58(8.6%) 2/169(1.2%) 46/174(26.44%) 

Hb E trait 02/58(3.5%) 1/169(0.6%) 07/174(4.02%) 

Other  01/58 (1.7%) 14/169(8.3%) 08/174(4.59%) 

 

Table 3 is showing proportion(%) of various hemoglobinopathies out of total cases of hemoglobinopathies and their 

comparison with similar studies performed earlier. Our study has revealed that the proportion of β-thalassemia trait is 

higher 72.4%  and findings were comparable to studies by Narang V et al (Punjab, North India) and bhukhanvala et al [8,9].  

However, the prevalence of the total hemoglobinopathies (8.10%) and β-thalassemia trait (5.86%) was higher in our 

study as compared to Narang V et al. total hemoglobinopathies (6.73%) and β-thalassemia trait (4.86%). The higher 

prevalence in our study could be due to the selection of only antenatal women. An effort was made to compare with 

similar studies. 

HbD Punjab was the second commonest hemoglobinopathy detected in the present analysis followed by Hb S. HbD 

Punjab syndromes are not uncommon and are relatively under-diagnosed with heterozygous patients being asymptomatic 

whereas compound heterozygous states like HbS/D and HbD/beta-thalassemia present with chronic hemolytic anemia 

requiring frequent red cell transfusions.  
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During this present analysis, it was observed that beta thal trait patients had more anemia and low MCV and MCH as 

compared to Hb D Punjab and Hb S. The anemia was microcytic hypochromic [Table 2]. The findings were comparable 

to Khera et al., Srinivas et al., and Dhawale et al[10-12]. Therefore, simple routine hemograms along with peripheral blood 

smear examinations can give us significant clues in diagnosing hemoglobinopathies. 

 

Moreover, public awareness along with various preventive measures may help in the reduction of disease burden. We 

present this study as additional data about hemoglobinopathies in the reproductive age group female population of Punjab 

state. We also emphasize that premarital screening should be opted as the mode of a preventive measure as antenatal 

detection of hemoglobinopathies generates physical and emotional stress for the individual, couple as well as family. 

 

Conclusions:  

Educating the carrier female about the potential risk of various hemoglobinopathies may help in controlling the 

disease.  In this study, we targeted the antenatal females, which are the potential source of amplification of disease 

magnitude and educating them and their family may have a better impact on controlling the birth of child with 

thalassemia or sickle cell disease. 
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