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Abstract
Beta thalassemia trait is a heterozygous autosomal recessive form of beta thalassemia. Individual with beta
thalassemia trait are clinically asymptomatic. The present study was retrospective in nature and was done over a
period of five years from 2014-2018. In patients who have been diagnosed as beta thalassemia trait by HPLC, the
Hb, RBC, PCV, MCV,MCH, MCHC, RDW(CV/SD), HPLC were correlated with patient history. Three
discrimination index (Sir England and Fraser, Mentzer, Shine and Lal index) were used in this study and modified
study criteria were calculated. Total 401 cases of Beta thalassemia trait were diagnosed by HPLC. Among various
discrimination indices used, Shine and Lal(396 cases positive) showed highest sensitivity 98.75% followed by Dr.
Mentzer (330 cases positive)82.29% and Sir England and Fraser(259 cases positive) 64.58%.When we have
applied the modified study criteria (MCV <66fl, MCH<25pg and RBC count > Smillion/mm®)301 BTT cases were
picked up out of 401 cases (sensitivity of 77.30%).Shine and Lal showed the highest sensitivity (98.75%)and that
could be useful for screening the BTT efficiently. Modified study criteria (MSC) was applied, it has fairly good
sensitivity 77.3% which is easily applicable as it does not involve any calculation. Application of discrimination
indices in routine haematological practice of evaluating CBC and PBS leads to diagnosis of BTT cases which will
considerably reduce the disease burden of Thalassemia major in the community.
Keywords: Beta thalassemia minor, Red cell indices, Discrimination indices, High performance liquid
chromatography, Peripheral blood smear.

Introduction

Beta Thalassemia are a group of hereditary blood
disorders characterized by anomalies in the
synthesis of the Beta chain of Haemoglobin
resulting in variable phenotype ranging from
severe Anaemia to clinically Asymptomatic
individuals. The Total annual incidence of
symptomatic individuals is estimated at 1 in
100,000 throughout the world.™

The term Thalassemia is derived from the Greek,
Thalassa (sea) and Heima (blood).

Beta Thalassemia includes 3 main forms:

Thalassemia Major, The Transfusion Dependent
Form

Thalassemia Intermedia, who require Transfusion
irregularly

Thalassemia Minor also called “Beta Thalassemia
Carrier” or “ Beta Thalassemia trait” or
“Heterozygous Beta -Thalassemia”, who are
usually clinically Asymptomatic.™

Material and Method
The study was retrospective in nature and was
done over a period of 5 years from 2014-2018. All
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patients who have been diagnosed as beta
thalassemia trait by HPLC. Hb, RBC, PCV,
MCV,MCH, MCHC, RDW(CV/ SD), HPLC
finding were correlated with patient history.
Discrimination Indices were calculated.

The following discrimination Index were
calculated.
a. Sir England and Fraser index [ MCV-

(5%Hb)-RBC-3.4] .
. Mentzer index(MCV/RBC).
c. Shine and Lal index(MCV? xMCH/100).
d. Modified study criteria (MSC) = MCV <66fl,
MCH<25pg and RBC count > 5million /mm?

Results

Data of 401 patients (211 Male and 190 Female)
were collected. Out of 401 cases, 36 were<10
years and 365 were > 10 years. Various
discrimination Indices were applied. Using Shine
and Lal index 396 were BTT and 5 were non
BTT out of 401, it shows 98.75% sensitivity
respectively. Similarly  Dr. Mentzer index was
applied, in which 330 were BTT and 71 were non
BTT and the sensitivity is 82.29%. When we have
applied Sr. England and Fraser index, it was found
that 259 were BTT and 142 were non BTT and the
sensitivity was 64.58%. Among all three indices
Shine and Lal showed Highest sensitivity 98.75%
followed by Dr. Mentzer 82.29% and Sr. England
and Fraser 64.58%(Table 1).

In our previous study conducted in this hospital
MCV <66fl, MCH<25pg and RBC count >
Smillion/mm® were applied and the ability to
segregate the potential BTT cases were studied.
This was called Modified study criteria (MSC).
This criteria was applied in present study to
examine its sensitivity. In the study period 2014-
2018 using MSC picked up 310 out 401 cases of
BTT with sensitivity of 77.30% .MSC had less
sensitivity than shine & Lal and Mentzer index,
but sensitivity is more than England & Fraser
(Table 1).

Modified cut off and sensitivity

When the cut off value of Dr. Mentzer index was
increased to <13.5, its sensitivity also increased
to 86.28%(346/401 ), however when cut off value
decreased to <12.45 and <12.5 its sensitivity also
decreases  to 80.04%(321/401) and 77.80%
(312/401) respectively. Similarly When the cut
off value of England & Fraser index was increased
to <5.3 and <6.5, its sensitivity also increased to
80.54%(323/401) and  82.54%(331/401) -,
however when cut off value decreased to <-1.39
its sensitivity also decreases to 56.85%(228/401)
.Similarly when the cut off value of Shine and Lal
index was increased or decreased to <1083,
<1004, and <595 its sensitivity decreased to
95.78% (384/401), 92.51%(371/401) and 17.70%
(71/401) respectively.

Table 1: Discrimination indices, Modified cut off & its sensitivity

RBC Accepted Cut BTT NONBTT Sensitivi | Modified BTT Sensitivity
INDEX Off ty % Cut Off (%)
True % False %
positive Negative
Dr. <13 330/401 | 82.29% 71/401 17.70% 82.29% <12.5 312/401 77.80%
Mentzer <12.45 321/401 80.04%
<13.5 346/401 86.28%
England <0 259/401 | 64.58% 142/401 35.41% 64.58% <-1.39 228/401 56.85%
& <5.3 323/401 80.54%
Fraser <6.5 331/401 82.54%
Shine & <1530 396/401 | 98.75% 5/401 1.25% 98.75% <595 71/401 17.70%
Lal <1004 371/401 92.51%
<1083 384/401 95.78%
Modifie RBC>5 million/ | 310/401 | 77.30% 91/401 22.69% 77.30%
d study mm?
MCV<66 fl
MCH<25pg
Surya Dev Kumar Sah et al IMSCR Volume 10 Issue 01 January 2022 Page 128




Table 2: Comparison of Each Discrimination index with Different studies

Study England & Dr . Mentzer Shine & Lal

Fraser Sensitivity Sensitivity
Sensitivity

Fakher PI(IN 2009) 71% 93% 100%

323 CASES

Aysel™ (IN 2014) 66.2% 98.7% 100%

290 CASES

Mehdi 'I(IN 2015) 75.7% 87.6%

504 CASES

Sanjay PI(IN 2016) 61.1% 94.4% 100%

225 CASES

Saud.MP(in 2007) 100% 74.4% 97.8%

153 cases

Nikitha T ™(in 2015) 43.78% 90% 100%

848 cases

Sirdah Mahmoud ™! 97.53% 83.75% 50.96%

(in2018)800 cases

Present study 64.58% 82.29% 98.75%

401 Cases

Discussion

Beta thalassemia is the commonest inherited
hemoglobinopathy. Prevalence of beta thalassemia
trait (BTT) varies from 1.0% -14.9% in various
region of India. The classical heterozygote carriers
of BTT is usually asymptomatic.’) The diagnosis
is made through evaluation of positive family
history or during population screening.®!Through
family history of thalassemia is important, a
significant number of patients do not have
previously affected family membert!. Given the
seriousness of homozygous [- thalassemia,
correct identification of BTT is important to
enable family screening & genetic counselling.™?
The aim of this study was to evaluate the
sensitivity of various cost effective screening tools
like discrimination indices and modified study
criteria of RBC indices of [ thalassemia trait
before subjecting the suspected microcytosis cases
for an expensive technique like HPLC and
estimation of HbA, HbA, & HbF which is
confirmatory.

Many cases were asymptomatic (40%) and were
diagnosed during family screening or routine
Peripheral smear (PBS) examination.
Symptomatic individuals also presented for other
illness like jaundice, tuberculosis etc and were
picked up during PBS examination. This is

indicative of the role played by routine
haematological examination in presumptive
diagnosis of BTT.

In the present study an algorithm was used to
segregate cases of BTT from non BTT by simple,
cost effective screening test. Therefore the use of
red cell indices in the form of discrimination
indices were used. Sensitivity of Shine & Lal was
highest (98.75%) followed by Mentzer (82.29%).
England &Fraser (64.58%) which is similar to the
findings of different studies listed below (Table 2)
In the previous study conducted by Fakher (323
cases), Aysel (290 cases), Sanjay (225 cases) and
Nikitha T (848 cases) and they have also applied
Shine and Lal Discrimination Indices and reported
that its sensitivity was 100% which is very close
to our result. When Dr Mentzer indices was used
by the authors mentioned in the table 2, the
sensitivity was higher than what we have found in
our present study, except Mehdi (504 cases) and
Saud M (153) and the results are shown in table 2.
Similarly comparison of Sr. England and Fraser
index with all comparison groups ,all have highest
sensitivity than present study except Sanjay 225
cases(61.1%) and Nikitha T 848 cases (43.78%)
which is less sensitivity than present study
(64.58%).
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Conclusion

The haematological parameters of Beta
thalassemia traits were analysed in the 5yr period
from 2014 to 2018 in St Johns Medical College
Hospital. A total of 401 cases were diagnosed in
this period. The haematological parameters
showed a low normal or mildly decreased Hb,
increased RBC count and low MCV and MCH.
Mean Hb was 10.92gm/dl, mean RBC count was
5.67 million/mm?®, mean MCV was 61.85fl, mean
MCH was19.85pg. The various discrimination
indices were applied to ascertain their sensitivity.
The Mentzer index, England and Fraser index and
Shine and Lal index were applied. The Shine and
Lal index had the highest sensitivity of 98.75%.
Modified study criteria (MSC) of RBC count >
5million /mm?®, MCV< 66fl and MCH< 25 pg was
applied to evaluate the sensitivity. It had fairly
good sensitivity of 77.3% which is easily
applicable as it does not involve any calculation.
Application of discrimination indices in routine
haematological practice of evaluating CBC and
PBS leads to diagnosis of BTT cases which will
considerably reduce the disease burden of
Thalassemia major in the community.
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