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ABSTRACT

Introduction: Sickle cell disease (SCD) is the most common inherited disorder of haemoglobin. Present study is carried out to diagnose the
prevalence of Sickle Cell Disease/Trait, p-thalassaemia disease/trait and other hemoglobinopathies. Methods: A total of 14400 cases were
evaluated in a period from January 2017 to December 2017. Suspected Samples of hemoglobinopathies were received from affiliated tertiary
hospital and nearby health centres. Total 9381 samples from suspected patients of hemoglobinopathies were received from affiliated hospital and
5009 samples received from health centres. Solubility test was performed in all the samples (9381/9381) from affiliated hospital and it was
performed in 3374 samples out of 5006 (655/5009) from nearby health centres. HPLC test was performed using Bio Rad HPLC Variant Il in the
9515hospital samples and 5006 samples of nearby health centres. All the reports were analysed and interpreted. Results: There were Sickle cell
disease (SCD)-631, Sickle cell trait (SCT)-3592, B Thalassemia disease-2, B thalassemia Trait-32, Hb E- 1. So total 4258 cases were diagnosed
having hemoglobinopathies. In sickle cell trait (SCT) patients, there was a higher level of HbA2, presence of HbS (less than 50 %) and lower level
of HbA. In sickle cell disease patients, there were significantly higher levels of HbA2 and HbF, presence of HbS (more than 50 %) and significantly
lower levels of HbA. Conclusion: All the patients in tribal area needs to be undergone solubility test and If positive should be confirmed by HPLC
test, to rule out Sickle Cell Disease/trait and all the suspected cases needs to be evaluated by HPLC test to rule out other hemoglobinopathies. While
analysing HPLC patterns, appearance of HbS, low levels of HbA and high levels of HbF and HbA?2 should raise a suspicion for presence of Sickle

cell hemoglobinopathy.
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INTRODUCTION-

Sickle cell disease (SCD) and its variants are genetic disorders
resulting from the presence of a mutated form of hemoglobin,
hemoglobin S (HbS).'Tt has an autosomal recessive inheritance’

In 1957, Vernon Ingram discovered that sickle haemoglobin resulted
from a single amino acid substitution in the haemoglobin molecule™*

The disease results from a single base A>T mutation in the triplet
encoding the sixth residue of the B-globin chain, leading to a
substitution of valine for glutamic acid and the abnormal haemoglobin
S (HbS). The primary pathophysiology is based on the polymerization
of deoxy HbS with formation of long fibres within the Red Blood Cells
(RBCs) causing a distorted sickle shape which eventually leads to
increased haemolysis and vaso-occlusion of sickle red cells. However,
the clinical presentation of SCD patients is extremely variable and
there are several events that may trigger vaso-occlusion. Recent work
has shown the importance of red cell dehydration, abnormal adhesion
of RBCs to the vascular endothelium, inflammatory events, and
activation of all the cells in the vessel and abnormalities of nitric oxide
metabolism in the pathophysiology of this multi-organ disease.’

In India, sickle cell anemia is more prevalent in tribal population. The
first description of sickle haemoglobin in India was by Lehman and
Cutbush in 1952 in the tribal populations in the Nilgiri hills in south
India®.

In the same year, Dunlop and Mazumder also reported the presence of
sickle haemoglobin in the tea garden workers of Upper Assam who
were migrant labourers from tribal groups in Bihar and Odisha.

Since then, many population groups have been screened and the sickle
cell gene has been shown to be prevalent among three socio-
economically disadvantaged ethnic groups, the scheduled tribes,
scheduled castes and other backward classes in India. In Gujarat, the
Dhodia, Dlxlbla, Gamit, and Naika tribes have a high prevalence of HbS
(13-31%).

More recently very extensive population surveys have been done by
the Indian Red Cross Society, Gujarat State Branch where 1,68,498
tribals from 22 districts were screened and the overall prevalence of
sickle cell carriers was 11.37 per cent. Some tribal groups in south
Gujarat like Chaudry, Gamit, Rohit, Vasava and Kukana have shown
both a high prevalence of HbS (6.3 to 22.7%) as well as Bthalassaemia
trait (6.3t0 13.6 %).”

In this study we want to profile various types of haemoglobins and their
relative percentage in sickle cell cases versus controls in our study
population. Also, we will compare RBC indices such as Hb, HCT,
MCV, MCH, MCHC and RDW-CV in sickle cell cases versus controls.

Method

This retrospective study was done in a tertiary care hospital in south
Gujarat from January 2017 to December 2017. Our population
consists primarily of tribals from south Gujarat.

We received samples of venous blood in EDTA bulb from affiliated
tertiary hospital and nearby health centres of all suspected cases of
hemoglobinopathies . A total of 14400 cases were evaluated.out of
which Solubility test was performed using solvent of sodium
disulphilde.Amog that positive samples HPLC test was performed
using Bio Rad HPLC Variant II in the 9515hospital samples and 5006
samples of nearby health centres along with controls. All the reports
were analysed and interpreted using cbc parameters the following
criteria were used

Table 1: Criteria Used For Differentiating HPLC Patterns.

Hemoglobin Disease

A>S Sickle cell trait, sickle alphathalassemia
S,Fandno A Sickle cell anemia, Sickle-beta thalassemia
S> A and F Sickle-beta thalassemia

A>C HbC trait

C,Fandno A HbC disease, HbC-beta thalassemia

C>A HbC-beta thalassemia

RESULTS

Actotal of 14400 cases were evaluated. Solubility test was performed in
all the samples (9381) from affiliated hospital and in 3374 samples out
of 5006 from nearby health centres. HPLC studies performed on total
4266 samples.

Table 2 : Distribution Of Hemoglobin Patterns In The Study
Population.

HB pattern Total|Percentage(%)
Sickle cell trait (SCT) 3590 (83.55

Sickle cell disease (SCD) 630 |14.76

Sickle cell-Beta thalassemia (SBT) 5 0.11

Beta Thalassemia trait (BTT) 34 10.79

Beta thalassemia disease (BTM) 4 0.09

Hb E - Beta Thalassemia 2 0.046
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Study showed Sickle cell trait accounts for the majority of cases,
representing 83.55% (3590 cases) of the sample and Sickel cell disease
constitutes 14.76% (630 cases).

While 34 were of beta thalassemia trait accounts for 0.79% (34
cases)and beta thalesemmia minor 0.09%(4 cases).

Present study showed 83% patients diagnosed with sickle cell trait
were below the age 0f40 and 17% patients were above 40 yrs age. Most
commonly affected age group were 0 to 10 yrs and 11-20 yrs age group
with 26% and 24% respectively.

94& patients with Sickle cell disease are below the age of 40 and 6% were

above 40 yrs age group. Most commonly affected in age group was 11-
20yrsand 0to 10 yrs with 42% and 39% respectively. (Figure 2)

Figure2:Age group wise distribution of SCT and
5CD

mSCD% mS5CT%

Present study showed male predominance in both sickle cell disease
and trait with 56.64 and 51.5 % respectively. (figure 3)

Figure 3 :Gender wise distribution of SCD
anf SCT cases
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we analysed the HPLC patterns in patients and controls. Sickle cell
trait patients demonstrated a significantly higher level of HbA2 and
HbS and significantly lower level of HbA as compared to control
group. The difference in HbF levels were not statistically significant in
our study. The mean level of HbA, HbA2, HbF and HbS in sickle cell
trait patients as compared with control group is given in Table 4

Table 4: The Mean Level Of HbA, HbA2, HbF And HbS In SCT
And SCD Patients As Compared With Control Group.

HB pattern HBA [HBA2 | HBF|HBS|OTHERS
Normal 95-98(2.5-3.4|1 -
Sickle cell trait (SCT) 50.6 |3.8 0.9 (39.2

Sickle cell disease (SCD) |3.4 |5.7 17.6 (70.5
Sickle cell-Beta thalassemia|4.1 2.2 30.2 |61.8

Hb E - Beta Thalassemia 24 |70.6 [26.6 |-

Double heterozygous state (3.2 [2.6 2.5 (40 (35.6 (HbD)

of HbS and HbD

We analysed the HPLC patterns in patients having sickle cell disease,
demonstrated a significantly higher level of HBA2 and HbS and HBF
and significantly lower level of HBA,

While patients having thalassemia show higher level of HBF and
HBAZ2 while lower level of HBA. Double heterozygous sickle and
thalassemia showed higher level of HBF and HBS

Table 4 : Analysis Of Haematological Parameters In SCT, SCD
And Other Hemoglobinopathy

HB pattern HB |MCV|MCHC|RBC [HCT|RDW
count

Sickle cell trait (SCT) 9.3 [77.4 [25.4 4.19 |31.5 |17.5
Sickle cell disease (SCD) [8.6 |75.5 |33 3.2 |34,42|22.7
Sickle cell-Beta 10 [65.3 [33.7 39 (324 |18.8
thalassemia (SBT)

Beta Thalassemia trait 10 |67.2 (34 4.5 44 15.6
(BTT)

Beta thalassemia disease |8.8 |64.3 |33.6 3.6 1403 |244
(BTM)

Hb E - Beta Thalassemia |9.8 |80.8 |32.8 3.8 |38.3 |18.6
Double heterozygous state|8.3 |78 34 39 392 |16.6
of HbS and HbD
Analysis showed significant lower level of HB, haematocrit in sickle
cell disease and trait while RDW is high.

DISCUSSION

The Indian population comprises numerous castes and tribal groups,
each revealing different genetic traits. Several studies reported that
Gujarat has higher frequency of B-thalassemia and sickle cell
disease™*”'’ Therefore prospective studies are essential to identify high
risk communities. Premarital screening of college students not only
gives prevalence in different caste groups but also helps in counseling
and pr“«‘anatal diagnosis programs for prevention of birth of an affected
child.

Our study demonstrated higher percentage of Sickle cell trait versus
sickle cell disease which is in concordance with other studies.” "

Looking at the age distribution, we conclude that sickle cell trait and
disease are mor common in age group below 40 which is compatible
the other studies. **"’

Our study reflected that in sickle cell trait patients, there is a
significantly higher level of HbA2 and HbS and significantly lower
level of HbA as compared to control group. The difference in HbF
levels were not significant in our study. This is in accordance with
studies done by Jawahar etal’ Shirley Letal " and EmanAetal.”

In sickle cell disease patients, there were significantly higher levels of
HbA2, HbF and HbS and significantly lower levels of HbA as
compared to control group. This is consistent with various studies done
by Eman Aetal *, Cotton F etal’and Mondal and Mandal et al ™

Other variants detected in this study were thalassemia major,
thalassemia minor, sickle f thalassemia, double heterozygous state of
HbS and HbE, double heterozygous state of HbS and HbD.

HPLC has been established as a sensitive, specific, and accurate
technique for the identification and quantification of different Hb
fractions. However, it is limited by its inability to detect o thalassemia
and normal HbA2 [ thalassemia. Hb variants that elute with the same
retention time also cannot be separately identified by HPLC, thus
during interpretation of chromatograms, nutritional anemias must
always be taken into account , HPLC must be followed by molecular
studies, such as polymerase chain reaction (PCR), amplifi cation
refractory mutation system (ARMS) etc’'

Both sickle cell trait and sickle cell disease patients had significantly
lower levels of Hb and haematocrit as compared with controls. This
corelates with various studies done by Jawarkar A et al’'Walke et al”
and Chikhlikar etal”'

(SBT)

Beta Thalassemia trait 83.4 |55 0.5 (0.5

(BTT)
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The difference in RBC counts was not statistically significant in our
study between controls and both sickle cell trait and disease patients
which is in concordance with Jawarkar A et al’. Which is in contrast
with studies by Chikhlikar et al” Pathak et al,™ and Yasmin et al”

The value of RDW CV was significantly higher in both sickle cell trait
and sickle cell disease patients versus controls. This was similar in
study done by Chikhlikar et al”

CONCLUSION

We conclude that sickle cell hemoglobinopathies are very common in
our population which consists of a large proportion of tribals. Sickle
cell trait is more common than disease in our geographic area which
has to do with consanguineous and same caste marriages and lack of
prenatal counselling and detection. Apart from appearance of HbS on
HPLC, low levels of HbA and high levels of HbA2 should raise a
suspicion for presence of Sickle cell hemoglobinopathy. There was
statistical difference in levels of Hb, HCT, MCH and RDW-CV
between cases and controls. High index of suspicion should be
maintained when these parameters are on lower side, especially in
population who is prone to have sickle cell disorders such as tribals.
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Figure 5: Double heterozygous HBD and HBs
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Figure 6: Sickle cell trait

REFERENCES

1.
2.

3.
4.
5

20.

21.

22.

23.

24.

2s.

Strouse J. Sickle cell disease. H and B Clin Neurol. 2016;138:311-24.

Serjeant GR, Serjeant BE, editors. Sickle cell disease. 3rd ed. Oxford: Oxford Univ
Press;2001.

Stuart MJ, Nagel RL. Sickle cell disease. Lancet. 2004;364:1343-60.

Rees DC, Williams TM, Gladwin MT. Sickle cell disease. Lancet. 2010;376:2018-31.
Odiévre MH, Verger E, Silva-Pinto AC, Elion J. Pathophysiological insights in sickle
celldisease. Indian J Med Res. 2011;134:532-7.

Jawarkar A et al, A study of HPLC patterns in patients of sickle cell anemia with analysis
of red cell parameters; Int J Res Med Sci. 2018 Jul;6(7):2390-2395.

Lehman H, Cutbush M. Sickle cell trait in southern India. Brit Med J. 1952;1:404-5.
Dunlop KJ, Mazumber UK. The occurrence of sickle cell anemia among a group of tea
garden labourers in Upper Assam. Indian Med Gaz. 1952;87:387-91.

Bhatia HM, Rao VR. Genetic atlas of the Indian tribes. Institute of Inmunohaematology,
Indian Council of Medical Research; 1986.

Patel AG, Shah AP, Sorathiya SM, Gupte SC. Hemoglobinopathies in South Gujarat
population and incidence of anemia in them. Indian J Hum Genet. 2012;18:294-8.
Labpedianet. Haemoglobin - Part 2 - Haemoglobin Electrophoresis, (Hb
electrophoresis). Availbale at: http://www.labpedia.net/test/80.

Hedlund B. Hemoglobins of human embryos, fetuses, and neonates.
Hemoglobinopathies and thalassemias. New York: Brian C. Decker. 1980:14-7.

Wilson M, Forsyth P, Whiteside J: Haemoglobinopathy and sickle cell disease.
continuing education in anaesthesia. Critical Care and Pain. 2009.

Tarer V, Etienne-Julan M, Diara JP, Belloy MS, Mukizi-Mukaza M, Elion J, Romana M.
Sickle cell anemia in Guadeloupean children: pattern and prevalence of acute clinical
events. Eur J Haematol. 2006;76(3):193-9.

Al-Allawi NA, Al-Dousky AA. Frequency of haemoglobinopathies at premarital health
screening in Dohuk, Iraq: implications for a regional prevention programme. East
Mediter HealthJ. 2010;16(4):381-5.

Bayoumi RA, Abu Zeid YA, Abdul Sadig A, Awad Elkarim O. Sickle cell disease in
Sudan. Trans R Soc Trop Med Hyg. 1988;82(1):164-8.

Platt OS, Brambilla DJ, Rosse WF, Milner PF, Castro O, Steinberg MH, et al. Mortality
in sickle cell disease, Life expectancy and risk factors for early death: N Engl J Med.
1994;330(23):1639-44.

Ajjack EA, Awooda HA, Abdalla SE. Hemoglobin patterns in patients with sickle cell
hemoglobinopathies. Inter J Hematol Disorders. 2014;1(1):8-11.

Shirley L. Haemoglobinopathies and Thalassaemias. In: The ABCs of Lab Evaluation.
2009;35.

Cotton F, Lin C, Fontaine B, Gulbis B, Janssens J, Vertongen F. Evaluation of a capillary
electrophoresis method for routine determination of hemoglobins A2 and F. Clin Chem
1999;45(2):237-43.

Mondal and Mandal: High-performance liquid chromatography, hemoglobinopathy,
thalassemia; Asian Journal of Transfusion Science - Vol 10, Issue 1, January - June 2016
Walke VA, Walde MS. Hematological study in sickle cell homozygous and
heterozygous children in the age group 0-6 years. Ind J Pathol Microbiol.
2007;50(4):901-4.

Chikhlikar K, Wilkinson A. A study of red cell parameters in patients of Sickle Cell Trait.
JDental Med Sci. 2014;13(3):46-50.

Pathak K, Kishore S, Anshu, Shivkumar VB, Gangane N, Sharma S. Study of
haemoglobin S percentage and Haematological parameters in sickle cell trait. Ind J
Pathol Microbiol. 2003;46(3):420-

Khan Y, Thakur AS, Mehta R, Kundu RK, Agnihotram G. Hematological Profile of
Sickle cell disease: A Hospital based study at CIMS, Bilaspur, Chattisgarh. International
J App Biol Pharm Technol. 2010;1(2):717-21.

International Journal of Scientific Research |—| 69 |



