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Abstract

Introduction: Thalassemia and other hemoglobinopathies are the most common routinely encountered congenital
anemias in India. Sickle cell anemia is very common, so a study to rule out all the hemoglobinopathies is essential. Aims and
Objectives: The present study was conducted to diagnose various hemoglobinopathies among clinically suspected cases.,
the present study was conducted to diagnose various hemoglobinopathies among clinically suspected cases. Materials
and Methods: A total of 212 cases cases were undertaken in this study after they met the inclusion and exclusion criteria.
HPLC was performed on the samples received in the Central Clinical Laboratory of Dr. Vasantrao Pawar Medical College,
Hospital and Research Centre, Nashik, Maharashtra. Results: Out of 212 cases, 42 cases showed positivity for thalassemia
or presence of abnormal hemoglobin, with 8% cases of Beta thalassemia trait, 1.88% cases of Beta thalassemia major, 4.7%
cases of Sickle cell trait, 4.24% cases of Sickle cell disease and 0.94% cases of Sickle-thalassemia. Conclusion: HPLC is a
fast, reliable, and cost-effective method to diagnose any suspected case of hemoglobinopathy.
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1. Introduction

The thalassemias are a group of congenital anemias that
have deficient synthesis of one or more of the globin
subunits in the normal human hemoglobins. The primary
defect is usually quantitative, consisting of reduced or
absent synthesis of normal globin chains, but there are
mutations resulting in structural variants produced at
reduced rate'.

Detailed investigation of anemia keeping in mind
the possibilities of detecting abnormal hemoglobin is
very helpful in finding out more carriers of different
hemoglobinopathies. HPLC (High Performance Liquid
Chromatography) is a rapid, accurate and reproducible
tool for early detection and proper management of
hemoglobinopathies and its variants®.

Mass screening and continuous awareness programs
of the population in childbearing age and children going
to school can help in early detection of heterozygous
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states. HPLC also helped us in detecting various
heterozygous states. Though these abnormal variants
have less clinical significance, they can give rise to severe
disease if combined with other variants®.

Sickle-thalassemia combination hemoglobinopathy
is the most commonly encountered type in some areas.
High index of suspicion in anemic subjects especially
between 6-15 years of age is the most important factor
for curbing this condition by early detection followed by
genetic counselling and prenatal diagnosis in subsequent
pregnancies. Larger studies spread over a wide
geographical area should also be undertaken®.

HPLC offers the advantages over the routine Hemoglobin
electrophoresis as it can more accurately identified and
quantitate abnormal hemoglobins. HPLC forms an
accurate, rapid and reproducible tool for early detection
and management of thalassemia and abnormal hemoglobin
variants. This is of utmost importance as there is high
incidence of beta thalassemia trait in the Indian subcontinent”.
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Duetointeraction of severalhemoglobin abnormalities
they may present with unusual clinical presentations and
their identification may require further investigations.
Today, abnormal hemoglobins are generally discovered
during a systematic study performed within programmes
of prevention of thalassemias or sickle cell disease®.

2. Aims and Objectives

The present study was conducted to diagnose various
hemoglobinopathies among clinically suspected cases.

3. Materials and Methods

Study type/ design: Observational study.

Study settings: The study was done in Department of
Pathology in a tertiary care centre.

Duration of study: From August 2017 to December
2019
Sample size: A total of 212 cases were taken into
consideration after they met the inclusion and exclusion
criteria.

The samples were received in the Central Clinical
Laboratory of Dr. Vasantrao Pawar Medical College,
Hospital and Research Center, Nashik. Both indoor and
outdoor patients were taken into consideration.

Methodology: 2-3 ml of intravenous blood was
collected from each individual in an EDTA bulb, after
filling the patient information sheet and taking the
consent, the sample was then processed on the Beckman
Coulter Act-5 Diff Hematology analyzer to check for
hematological parameters, then it was collectively run on
Bio-Rad D10 Dual Program for hemoglobin fractions, if
for some reason the processing was delayed, the sample
was stored in refrigerator at 6°C for upto maximum of 1
week.

All the samples were reported on the same day by the
Department of Pathology.

4. Results

In our study of 212 cases, we found a prevalence of
thalassemia and hemoglobinopathies as 19.8% (Table 1).
42 cases showed positive results on HPLC for either
thalassemia or any abnormal hemoglobins.
Out of the 42 cases most cases were Beta thalassemia
trait, 17 cases (8%), followed by Sickle cell trait with 10
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cases (4.7%), followed by 9 cases (4.24%) of Sickle cell
disease, 4 cases (1.88%) of Beta thalassemia major and
Double heterozygous Sickle-thalassemia with 2 cases
(0.94%) (Table 1).

Gender wise distribution showed that Beta thalassemia
trait was more common in females with 4.7% of overall
cases - followed by Sickle cell trait with 2.5% cases (Table 2).

On the basis of age groups, most positive cases were
seen in the age group 21-30 years with 21 positive cases
(9.9%), followed by 0-10 years age group with 15 cases
(7%) (Table 3).

Most cases of Beta thalassemia trait (12 cases) were
seen in the age group 21-30 years.

All the cases of Beta thalassemia major were seen in
pediatrics age group of 0-10 years.

Most cases of Sickle cell trait were seen in age group
0-10 years (5 cases) and that of Sickle cell disease in the
age group 21-30 years (4 cases).

Table 1. Hemoglobinopathies diagnosed by HPLC
Diagnosis No. of cases %
Normal 170 80.18%
Beta Thalassemia Trait (BTT) 17 8%
Beta Thalassemia Major (BTM) 4 1.88%
Sickle Cell Trait (HbAS) 10 4.7%
Sickle Cell Disease (HbSS) 9 4.24%
Double Heterozygous Sickle- 2 0.94%
Thalassemia (HbS-BT)

Total 212 100%

Table 2. Gender wise case distribution
Diagnosis Male (%) | Female (%) Total (%)
Normal 74 (35%) 96 (45%) 170 (80%)
Beta thalassemia trait

9 10 (4.79 1 7%
(BTT) 7 (3%) 0(4.7%) 7 (7.7%)
Beta thalassemia major
1.49 1 (0.5% 4 (1.9%
(BTM) 3(1.4%) (0.5%) (1.9%)
Sickle cell trait (HbAS) 5(2.5%) 5(2.5%) 10 (5%)
Sickle cell disease
5(2.5% 4 (2% 9 (4.5%
(b5, @s%) | 40w (4:5%)
Double heterozygous
sickle-thalassemia (HbS 2(0.9%) 0 (0%) 2(0.9%)
- BT)
Total 96 116 212
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Only 2 cases of Sickle-thalassemia were diagnosed
one in age group 0-10 and other in group 21-30 years.

Table 4 and Table 5 depicts the mean and SD of
hemoglobin parameters and hemoglobin fractions of the
overall study population. Figures 1 to 5 depict sample
HPLCs of Hemoglobinopathies diagnosed in the present
study

5. Discussion

Thalassemia and hemoglobinopathy are autosomal
recessive inherited disorders, primarily affecting the
globin moiety of the Hb molecule. These disorders, which
were mainly confined to certain areas, religions, castes and
tribes, particularly with consanguineous marriages, are

now widely prevalent all over the world. This is because
of the migration of various races over the ages and hence,
being home to an assortment of sociocultural, linguistic
and ethnically diverse people’.

In India and Mediterranean belt, still thalassemia
and hemoglobinopathies are very common causes
of morbidity and also exert burden on expenditure.
To reduce the burden accurate and reliable screening
procedure should be there. The laboratory diagnosis of
hemoglobiopathies and thalassemia may be required

(a) To confirm a provisional diagnosis, like sickling
disorders or thalassemia major.

(b) To explain a hematologic abnormality such as ane-
mia, microcytosis or polycythemia.

Table 3. Age wise distribution of all positive cases
Age Beta thalassemia trait Beta thalassemia Sickle cell trait | Sickle cell disease | Double heterozygous sickle- Total
(BTT) major (BTM) (HbAS) (HbSS) thalassemia (HbS - BT)
0-10 2 4 5 3 1 15
11-20 1 0 0 2 0 3
21-30 12 0 4 4 1 21
31-40 1 0 0 0 0 1
41-50 1 0 1 0 0 2
>50 0 0 0 0 0 0
Total 17 4 10 9 2 42
Table 4. Complete blood count analysis in overall study population
Diagnosis Hb (gm/dL) | RBC (x10°cumm) | MCV (fL) MCH (pg) MCHC (g/dL) | RDW (%)
(MeanSD) (MeanSD) (MeanSD) (MeanSD) (MeanSD) (MeanSD)
Normal 7.5+3.1 35+13 68.915 22.7+6.8 31.6+4 183 +4.6
Beta thalassemia trait (BTT) 9.1+25 48+1.2 60.9+7.3 193 +£2.44 31.7+1.1 174 +£3.1
Beta thalassemia major (BTM) | 5.1 £0.15 2.7+04 61+78 19.2+29 31.5+1.4 24+ 4
Sickle cell trait (HbAS) 7.15+£2.9 33+1.6 72.2 £ 20 23.57.6 32+24 19£5.5
Sickle cell disease (HbSS) 7+2 25+1 82+11 29+55 35+54 20+5
Double heterozygous sickle- 82+5 3.8+25 71.5+3.5 2213 30.8+0.1 204 +2.8
thalassemia (HbS - BT)
Table 5. Hemoglobin fractions in overall study population
Diagnosis HbA % (Mean+SD) | HbA2 % (Mean+SD) | HbF % (Mean+SD) | HbS % (Mean+SD)
Normal 94+9.5 29+0.7 3+9.6 -
Beta thalassemia trait (BTT) 92.7+2.3 5.8+0.7 1.6+£25 -
Beta thalassemia major (BTM) 7+24 2.3 +0.45 91+2.1 -
Sickle cell trait (HbAS) 66 £4.8 3.5+0.75 2.75+£2.75 276+5
Sickle cell disease (HbSS) 19+ 14 2.8+1.5 145+ 10 63+ 11
Double heterozygous sickle-thalassemia (HbS - BT) | 6.5 + 2 57+0.3 18.9 £ 0.7 68.9+ 1.5
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Figure 1. Sample of beta thalassemia trait.

AD 177 22%1 71327 4.6
A2 336 2740 41438 30
Towl Ara 1551387

Figure 2. Sample of beta thalassemia major.

Figure 3. Sample of heterozygous sickle cell disease.

() To identify an abnormality through neonatal
screening.

(d) To predictserious disorders of globin-chain synthesis
in the fetus.

(e) To permit genetic counselling of prospective parents.
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Figure 4. Sample of homozygous sickle cell disease.

Figure5. Sampleof doubleheterozygoussickle-thalassemia.

(f) To allow preoperative screening for the presence of
sickle cell Hb®.

Today abnormal hemoglobins are generally discovered
during a systematic study performed within programs for
prevention of thalassemias or sickle cell disease®.

Accurately and timely detection of different Hb
variants which includes beta thalassemia trait can
prevent occurrence of many serious disorders like
thalassemia major in newborns, interactions between
other rare Hb variants in heterozygous state may lead to
serious homozygous Hb variant in the offspring. Double
heterozygous states between different variants can lead to
adverse hematological defects®.

Cation exchange HPLC has emerged as one of the
best methods for screening and detection of various
hemoglobinopathies with rapid, precise and reproducible
results’.

Other analytical procedures include, alkaline gel
electrophoresis and acid gel electrophoresis, ion exchange
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Table 6. Comparison of prevalence with other similar studies
Hemoglobinopathies | Sarvaiya Narang | Buchetal | Mondal | Sachdev | Igbal Baruah Shrivastav | Patel Present
etal etal etal etal etal etal etal etal study
Beta Thalassemia 10.61% 6.5% 3.7% 4.6% 8.9% 7.72% 3.48% 11.55% 1.95% | 8%
Trait (BTT)
Beta Thalassemia 0.83% 4% 0.02% 1.66% 0.6% 0.38% 0.36% 4.02% - 2%
Major (BTM)
Sickle Cell Trait 4.71% 6% 0.2% 0.38% - 10.8% 2.1% 2.95% 6.54% | 5%
Sickle Cell Disease 0.93% 0.5% 0.2% 0.32% 0.04% 2.3% 2.26% 1.17% - 4%
Double Heterozygous | 0.68% 22% 0.28% 0.26% 0.08% - 0.59% 0.72% - 1%
Sickle-Thalassemia
Hemoglobin E trait 0.04% - 0.02% 3.02% 0.19% - 25.48% 0.15% - -
HPHF 0.34% - - 0.12% - 0.2% 0.06% 0.11% - -
column chromatography and alkali denaturation prevalence like Buch et al.* who had done a study on 3465

method".

Our study was carried out in a tertiary care center in
Nashik, Maharashtra, and consisted of 212 cases selected
according to the inclusion and exclusion criteria.

5.1 Beta Thalassemia Trait

In our study 8% cases were positive for Beta thalassemia
trait. Narang et al.* had done a study on 200 patients in
Indore and found out 6.5% prevalence, Sachdev et al.”* had
done a study on 2600 patients in Haryana and found a
prevalence of 8.9% and Igbal et al.'* had done a study on
518 patients in Davangere and reported a prevalence of
7.72% for Beta thalassemia trait.

All these study shows a comparable prevalence of Beta
thalassemia trait with the present study.

5.2 Beta Thalassemia Major

In our study only 4 cases showed Beta thalassemia major
which comprises to 1.88%.

Mondal et al.'* had done a study on 119336 patients
in Kolkata and quoted a prevalence of 1.66% for Beta
thalassemia major which is comparable to our study.
Igbal et al and Sarvaiya et al."* quoated a prevalence of
0.02% and 0.83% for Beta thalassemia major.

5.3 Sickle Cell Trait

In our study the prevalence for sickle cell trait was found
out to be 4.7%, which is very much comparable with the
study done by Sarvaiya et al.”’ which showed a prevalence
of 4.71%. But other studies showed a relatively less
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patients in Pune and quoted a prevalence of 0.2%.

Other studies show relatively high prevalence of
Sickle cell trait like Narang et al.* and Igbal et al who have
quoted a prevalence of 6% and 10.8% respectively.

5.4 Sickle Cell Disease

In the present study prevalence of Sickle cell disease was
4.24% which is highly significant as compared to other
studies.

Buch et al.’> quoted a prevalence of 0.2%, Sarvaiya
et al.® 0.93, Narang et al.* 0.5%, Mondal et al.'* 0.32%,
Sachdev et al® 0.04%, Baruah et al.** 2.26%, Iqbal et al.
2.3% and Shrivastav et al.'> quoted a 1.17% prevalence for
sickle cell disease.

5.5 Double Heterozygous for Sickle-
Thalassemia

In the present study prevalence for Sickle-thalassemia was
found out to be 0.94% which is comparable to the study
done by Shrivastav et al.'®, Baruah et al."* and Sarvaiya
et al.”® quoting a prevalence of 0.72%, 0.59% and 0.68%
respectively.

We did not find any case of other abnormal
hemoglobins such as HbE, HbD, HbC, HbQ and other
double heterozygous in our study.

6. Conclusion

Hemolytic anemias due to defects in haemoglobin
synthesis (Thalassemia) and abnormal hemoglobins
(Hemoglobinopathies) have a particular pattern of
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inheritance and thus transmitted to the offsprings. At
present, since there is no definitive treatment for these
disorders, prevention plays an important role in bringing
down the incidence of these disorders.

In a country where nutritional deficiencies are
considered most common cause of anemia, we should
also consider the presence of abnormal Hb types, which
should be diagnosed promptly to prevent morbidity and
mortality.

In the present study we used HPLC which reflected
the magnitude of thalassemia and hemoglobinopathies in
a small hospital based population which may be in fact
the tip of an iceberg, but this type of study can definitely
help to increase awareness among both healthcare givers
and general population.

Mass screening and continuous awareness programs of
the population especially childbearing age and school going
children will help in early detection of heterozygous states.

Larger studies spread over a wide geographical area
should also be undertaken.
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