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Thalassaemia Trait and Iron Deficiency
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ABSTRACT

Introduction: Numerous red cell indices are in practice for
surveillance of Microcytic Hypochromic (MCHC) anaemia in
determination of their aetiology to the Iron Deficiency Anaemia
(IDA) and Beta Thalassaemia Trait (BTT). The studies have
revealed that there exists the discrepancies for Sensitivity (SN)
and Specificity (SP) for any single index conclusive to classify
them to the categories of IDA and BTT. A comparative review
is needed as to know which index is suitable to discriminate
between above two major entities under MCHC anaemia, which
can be put to the practice in resource poor laboratories.

Aim: A systematic review was planned for diagnostic reliability of
red cell indices that segregates IDA from BTT in a morphological
classification of MCHC anaemia.

Materials and Methods: A systematic literature search was

conducted in a database that yielded 36 studies dealing
with one or more of the five included indices (Mentzer index,

INTRODUCTION

Anaemia affects about 800 million children and women worldwide.
The most common causes of anaemia are IDA and BTT. The
National Family Health Survey (NFHS4) carried out in 2015-16
reported the prevalence of anaemia in children (age 6 to 59 months)
being 58.6%, 53.1% in women (15 to 49 years) and 22.7% in men
(15 to 49 years) [1].

The overall prevalence of beta thalassaemia is 3-4% and is amongst
commonest single gene disorders in India. The frequency of the
beta-thalassaemia gene is population dependent. It is prevalent in
a broad belt extending from the Mediterranean basin to Southeast
Asia. The estimated population of beta thalassaemia carriers in the
world is 1.5%, which is around 80-90 million, with around 60,000
carriers being born every year [2].

BTT and IDA are the most common causes of MCHC anaemia.
The differential diagnosis between IDA and BTT is an important
concern for every physician; to avoid unnecessary iron therapy,
which has deleterious effect in the cases of beta thalassaemia.
Definitive methods for differential diagnosis between BTT and IDA
include quantitative detection of HbA2 on chromatogram and DNA
mutation studies. However, these tests are too expensive and time-
consuming for initial mass screening [3]. An alternative method
of screening would be carrying out the red cell indices to screen
population in suggestion of electrophoresis, chromatogram or DNA
mutation studies.

It is a necessity to identify the suspected BTT individuals from
routinely received laboratory samples for CBC to channelise them
for appropriate diagnostic work-up in otherwise heavily attended
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Bessman index, Green and King index, Srivastava index and
Sirdah index) in the present analysis. The data for SN and
SP of these indices were collected and compared from their
performance at discrimination between IDA and BTT and
Youden index was calculated to compare the performance of
individual index.

Results: Of these five indices, the comparative statistics has
shown Green and King index works well at the SN of 79.37%
and SP of 82.54% as compared to the rest of the indices. The
second closest index that is practicable at discriminating IDA
from BTT is Mentzer index.

Conclusion: None of the indices can be completely relied
upon to achieve a conclusive segregation. However, Green
and King and Mentzer indices can be used for screening the
suspected population to identify patients which may need
the specialised tests to confirm the diagnosis to bring this
population under proper treatment either for IDA or BTT.

Keywords: Green and king index, Mentzer index, Systematic search

tertiary level healthcare hospitals. As this involves additional High-
Performance Liquid Chromatography (HPLC) testing for confirmation
of BTT, it is important that such a screening index will help to recruit
the patients for further studies. This would save on the cost borne
by the individuals at treatment [3].

Modern blood cell analysers are relatively popular for their rapid
throughput processing time and are relatively inexpensive. These
electronic red blood cell counts and their indices are easily obtained
by their in process internal calculations. These indices are considered
preliminary screening tools in distinguishing IDA and BTT. Such
publications exists in literature and the publications details ‘reflex’
HbA2 analysis when a proper cut-off for it is chosen [4].

Approximately, 40 mathematical indices have been proposed to
evaluate and discriminate the two most common aetiologies of
MCHC anaemia, IDA and BTT. But none of these indices are either
100% sensitive or specific. Moreover, there are discrepancies in
the various indices proposed and studies by authors worldwide.
The reason for this problem is not clear; possibly the reason could
amount to geographical or regional differences amounting to the
genetic differences in the genotype of BTT. The small number of
study populations or the age groups considered in the studies or
analytical factors could also be playing role in these discrepancies.

A definitive differential diagnosis between BTT and IDA is based on
the result of HbA2 electrophoresis and serum iron studies. Electronic
cell counters have been used to determine red cell indices as a first
indicator of BTT. The intent of using these red blood cell indices is to
recognise the patients of MCHC anaemia who would be needing an
appropriate follow-up and to cut their investigative costs.
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With this backdrop and index that ideally answers the very query
whether the case of MCHC anaemia has an underlying aetiology of
IDA or BTT. The present review is novel in the context that the most
popular red cell indices used worldwide for aforesaid purpose have
been analysed through methods of systematic review to suggest
a practicable, ideal and dependent red cell index that would often
discriminate between BTT and IDA. The present analytical review
was conducted to ascertain the reliability of popularly practiced red
cell indices at suggesting BTT and IDA in the morphological class
of MCHC anaemia.

MATERIALS AND METHODS

Systematic Literature Search

The Pubmed search was made to find the relevant literature on red
blood cell indices. The combination of search words of “MCHC
anaemia” AND “IDA” OR “IDA” AND “thalassaemia” OR “BTT” in the
advanced search builder. Search engine revealed 603 articles as
illustrated in [Table/Fig-1]. The original articles for all the discriminant
indices and the cross-reference listed in the original references not
covered in the initial literature search were also collected. English
language articles were selected as the language restriction cap.
However, the present review did not disregard the studies that
proposed new indices, where their formula was compared with the
existing indices for various statistical entities.

“Microcytic “Iron deficiency anemia” “Thalassemia”
hromi ia” | AND OR AND OR
St “IDA” “Beta Thalassemia Trait”

603 Article
Original Articles selected
«—— | Cross references selected

]

{36 articles finalised for review]

-

[Table/Fig-1]: Process illustrating the primary literature search for the studly.

Red cell indices which were statistically analysed, which appeared
in literature for at least on 5 instances or more. The articles selected
for analysis were dealing with Mentzer index, Bessman index, Green
& King index, Srivastava index and Sirdah index in order of their
evolvement over past few years.

Study Selection

The titles and abstracts were screened to identify relevant studies
by all authors of past two decades. The following inclusion criteria
were used: (i) Studies investigating the reliability of automated red
cell indices obtained to discriminate between IDA and thalassaemia
trait; (ii) retrospective and prospective observational studies; (jii) studies
done in human participants; (iv) study populations without any known
history of chronic disease and on treatment; (v) articles published in
indexed scientific journals; (vi) studies based on primary data; and
(vii) studies retrieved from Pubmed published from 2001 till the date
of present review. Articles included in the study were not restricted
by age and sex of the subjects. The full texts were retrieved from all
eligible studies.

Further, exclusion criteria applied for the present study were: (i) studies
introducing new formulas for distinguishing IDA from thalassaemia
trait; (i) articles studying the impact of investigative tools other than
haematological indices for distinguishing MCHC anaemia; (jii) studies
investigating populations with chronic disease; and (iv) Haematological
indices evaluating aetiologies other than IDA and thalassaemia trait.
The reference list of selected articles were scanned to identify additional
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relevant articles meeting the eligibility criteria for the present study. This
process is ilustrated in [Table/Fig-2].

Online literature searched with relevant key words |

603 articles retrieved

[ Articles excluded based on title and abstract
- Topics not of interest
- Duplicate publications excluded
- New indices
- Investigating hemoglobinopathies other than IDA or BT
- Patients with chronic disease
- Review or conference abstract excluded

\ v 528 articles excluded /i
=

29 Cross references not included\\\
|in the primary search also ‘
| included.

‘ 46 studies [ full texts and abstracts ] extracted from the database (557 articles excluded)}

1

' Statistics of 36 studies included in the meta analysis (10 articles |
| excluded as full texts were not available)

[Table/Fig-2]: Flowchart illustrating the process of systematic literature search.

Characteristics of all Included Studies

The characteristics of all 36 studies are summarised in [Table/Fig-3].
The remaining 6 articles were not available for their full texts and
therefore, were not included for the purpose of review. A total of
30,835 participants were included in the systematic review with
overall age ranging from 1 year to 93 years. Study sample size
ranged from 45 to 3030 participants. A total of 28,638 subjects were
adults. A total of 12 authors included paediatric population in their
studies, which comprised of a total 2,197 participants [2,4,5,17,18,
24,25,30,32,33,39,41]. Studies included were conducted in various
geographical locations [2-5,10-14,17,18,22,24-47] illustrated in
[Table/Fig-3]. Both retrospective and prospective original studies
were included in the analysis.

Total participants 30,835
Adults 28,638
Pregnant women 1,205
Children 2,197

Countries (number of
studies included)
[Reference number]

India (9) [2,4,17,18,25,37,38,44,45], Turkey (5)
[6,27,29,30,33], Iran (4) [3,13,34,43], Pakistan (3)
[28,35,40], China (2) [24,41], Spain (2) [14,26],

Palestine (1) [10], Saudi Arabia (1) [11], Thailand (1) [12],
Greece (1) [22], Brazil (1) [31], Italy (1) [32], Taiwan (1)
[36], Egypt (1) [39], Makkahregion (1) [42], North Africa (1)
[46] and Kuwait (1) [47].

Types of indices
(Number of studies)

Mentzer index (36), Green and King index (31), Bessman
index (24), Srivastava index (32), Ehsani index (17) and
Sirdah index (13).

[Table/Fig-3]: Summary of 36 studies included for analysis (total population).

Indices and their Methods of Calculation and Cut-off

For the purpose of this analysis, five indices popular in literature
commonly assessed for discriminating the MCHC picture of red
blood cells are included, i.e., Mentzer index (MCV/RBC), Srivastava
index (MCH/RBC), Bessman index (RDW), Green and Kind index
(MCV2xRDW/Hbx100), and Sirdah index (MCV-(5xHb)-RBC-3.4). The
indices and their formulae are summarised in the [Table/Fig-4] [6-10Q].

Index Year Formulae Cut-off value
Mentzer 1973 MCV/RBC 13
Srivastava 1973 MCH/RBC 3.8
Bessman 1979 RDW 15
Green and King 1989 MCVxMCVxRDW/Hbx100 65
Sirdah 2007 MCV-(5xHb)-RBC-3.4 27

[Table/Fig-4]: Indices with their year of introduction, formula and original cut-off
values as describes by their authors.

MCV: Mean corpuscular volume, RBC: Red blood cell, RDW: Red cell distribution width,
Hb: Haemoglobin
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Statistical Tools

The comparisons of these indices were calculated against the final
diagnostic mode of complete iron studies, Hb electrophoresis,
chromatograms and DNA sequencing in the required cases as
deemed fit by the authors of respective studies. The statistical
interpretation of diagnostic utilisation of cut-offs that were frequent
for individual red cell index are summarised in [Table/Fig-5] along
with their reference numbers against the index [6-10].

Index Cut-off value IDA BTT
Mentzer 13 >13 <13
Srivastava 3.8 >3.8 <3.8
Bessman 15 >15 <15
Green and King 65 >65 <65
Sirdah 27 >27 <27

[Table/Fig-5]: Indices and their cut-off values.

The statistical values were drawn using Stata version MP15,
Systech Technograph Services (2018). The values of SN and SP
were extracted from the reviewed studies in the present study. SN
(also called the true positive rate) measures the proportion of actual
positives that are correctly identified and SP (also called the true
negative rate) measures the proportion of actual negatives that
are correctly identified. Youden’s index, a way of summarising the
performance of a diagnostic test was also noted from the studies
reviewed. The formulae used for calculating SN, SP and Youden’s
index as used in the review article were as followed:

Sensitivity=True Positive/True Positive+False Negativex100.
Specificity=True Negative/True Negative+False Positivex100.
Youden'’s index=(sensitivity+specificity)-100

RESULTS

The present study included 36 original studies for the analysis
to determine the reliability of various indices for IDA and BTT.
Combining all the studies’ participants, a total of 30,835 subjects
were examined. Out of these 36 studies, 12 authors included
paediatric population and the aggregated study population
for this age group included in our analysis came out to be of
2,197 participants (7.12%) [2,4,5,17,18,24,25,30,32,33,39,41].
The age group in all the included articles ranged from 1 year to
93 years and a slight preponderance was noted in the female sex
in the adult age groups(1.2:1) [2-5,10-14,17,18,22,24-47].

QOut of the 36 studies in the present analysis, 9 studies were
conducted in India [2,4,17,18,25,37,38,44,45]; 5 were carried out in
Turkey [5,27,29,30,33]; 4 were studied in Iran [3,13,34,43]; 3 were
conducted in Pakistan [28,35,40]; 2 each were carried out in Spain
[14,26] and China [24,41] and 1 each were carried out in Palestine
[10], Saudi Arabia [11], Thailand [12], Greece [22], Brazil [31], ltaly
[32], Taiwan [36], Egypt [39], Makkahregion [42], North Africa [46] and
Kuwait [47].

Nearly all the studies used automated analysers to obtain red
cell parameters to calculate the haematological indices for their
accuracy and efficiency at internal calculation. Most of the them
mentioned the automated analysers used in their study. Five
authors used Sysmex XE-2100 [4,24,31,41,42], two used LH-750
Beckman Coulter [18,486], two used Coulter Counter (London, UK)
[30,34], two used Sysmex XS-800i [25,38]; and rest of the authors
used Sysmex K 1000 [3]; Siemens Adiva 2120 [5]; LH 5009
[11]; MEK-8222K, Nihon [12]; Sysmex K-800 [13]; CELL-DYN
Sapphire [14]; Adiva 2120 [26]; Sysmex XT2000i [27]; Automated
haematology analyser, Nihon [28]; Abbott Cell-Dyn 4000 [29]; ABX
Penta DX-120 [31]; Coulter Counter Max M [33]; Hema Count Plus
[35]; LH-780 [37]; Coulter Gen System 2, Beckman [39]; KX-21
Sysmex [44] and Backman HMX [47]. The older Coulter analysers
showed relatively lower diagnostic performance as compared to
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the newer generation automated analysers.

The sample size varied vastly among the studies included in the
present analysis ranging from 45 to 3030 subjects. The total number
of subjects evaluated for Mentzer Index was highest amounting to
17,862; second was 16,043 for Srivastava index; 12,921 for Green
and King index; 10,902 for Bessman index and lowest came down
to 5,134 for Sirdah index. The overall SN and SP for the above-
mentioned indices were calculated along with the Youden'’s index.
Mentzer index showed a SN of 76.82% and SP of 84.87%, and SN
and SP for Bessman index was 69.45% and 70.6% respectively,
Green and King showed a SN of 79.37% and a SP of 82.54%,
Srivastava index had 70.84% SN and 77.88% SP and Sirdah index
showed SN of 74.94% and SP of 84.296%. The Youden'’s index for
Mentzer index was 61.69%, 40.05% for Bessman index, 61.91% for

Index Sensitivity Specificity Youden’s index
Mentzer 76.82 84.87 61.69
Srivastava 70.84 77.88 48.72
Bessman 69.46 70.6 40.05
Green and King 79.37 82.54 61.91
Sirdah 74.94 84.296 59.236

[Table/Fig-6]: Summarised values of Sensitivity, Specificity and Youden’s index of

the five indices included in the present study.

Green and King index, 48.72% for Srivastava index and 59.236%
for Sirdah index; summarised in [Table/Fig-6] [6-10].

The present review observed that Green and King index had the
best Youden’s index followed closely by Mentzer index and Sirdah
index. The Youden'’s index of Srivastava index and Bessman index
was much lower than the rest of the indices assessed.

DISCUSSION

An IDA and BTT are the two most important causes for hypochromia
and microcytosis. These two conditions are encountered rather
frequently, particularly in outpatient populations in areas with
traditionally high prevalence [11-16]. Prevalence of anaemia is high
in India and is widely seen in all age groups, the major cause of
which is IDA [17]. IDA is most important cause of MCHC anaemia
in north Himalayan region [18]. The National Family Health Survey
(NFHS-4) of 2015-16 reveals the prevalence of anaemia as 58.6%
in children, 53.2% in nonpregnant females, 50.4% in pregnant
women, and 22.7% in adult men [1]. As per Census of India 2011,
there are about 35 to 45 million (3-4% of 1.21 billion population)
beta thalassaemia carriers in our ethnocultural and multilingual
country [19].

Since 1973, several indices have been introduced in an attempt to
improve the quality of diagnosis and differentiation between these
two conditions by investigators such as Mentzer WC; Green R and
King R; Srivastava PC and Bevington JM [6,8,9]. These indices
used red cell parameters obtained easily by routine blood count,
which is widely available and inexpensive to perform [20].

These indices incorporate MCV, MCH, RBC count, RDW, and Hb in
various combinations. For a certain degree of anaemia, RBC tend to
be more microcytic and hypochromic in BTT than in iron deficiency
states. As aresult, MCV and MCH tend to be lower in BTT compared
to IDA [21]. On the contrary, RBC count tends to be higher in BTT
than in IDA. Thus, most indices use MCV, MCH, and RBC count
to amplify these differences. Another significant difference between
these two types of anaemia is the level of anisocytosis [8]. In the
state of iron deficiency, the bone marrow continuously produces red
cells and their iron stores progressively decreases. As a result, they
tend to be more and more microcytic. The anisocytosis develops
due to coexistence of normocytic cells as well as microcytic cells in
the peripheral blood since life span of RBCs is 4 months. Moreover,
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iron deficiency leads also to poikilocytosis, which also increases the
width of red cells. On the contrary, the underlying patho-genetic
anomaly in BTT has no fluctuations, and as a result, the bone
marrow produces a constantly uniform population of microcytic,
hypochromic RBCs. Consequently, RDW, which is an index of
anisocytosis, tends, theoretically, to be increased in IDA and normal
in BTT [22].

To safely differentiate between BTT and IDA, a physician needs a
battery of investigations including HbA2, peripheral blood smear,
serum ferritin, iron, TIBC levels and transferrin saturation [22]. But the
drawbacks of these tests are that many of them are expensive and
require sophisticated laboratories [15]. And these facilities might not
always be available to the 68.8% populations of India that resides in
the rural areas [19]. These indices are used to reduce the time, cost
and unnecessary laboratory procedures [3,23]. These indices helps
to select appropriate individuals for a more detailed investigation
[5]. Majority cases of BTT may be misdiagnosed as IDA as they
might be asymptomatic or have nonspecific haematological findings
[3,24]. Another issue to be considered in cases of BTT patients are
mutations and migrations cases of BTT patients are mutations and
migrations. Literature documents more than 200 mutations noted
so far, and also according to the extent of the reduction of beta
chain output, these mutations have been divided into severe, mild
and silent [25]. Thalassaemia now affects residents of almost every
nation in the world due to rise in migrations in the last few decades
[14,26]. Due to intermixing of different ethnic populations, BTT is
also being reported, increasing and co-existing with IDA [18].

According to the original published papers by the authors of theses
indices, their SN in detection of BTT and IDA is approximately
100% [6-8,10]. However, later studies failed to confirm these results
carried out in various countries and regions which included different
ethnic groups and age criteria [3,13,18,22,27-29]. The summary is
illustrated in [Table/Fig-7] [2-5,10-14,17,18,22,24-47].

Five indices were included for the analysis and results were relied
on Youden index that takes into account of both SN and SP, and
gives an appropriate measure of validity of a particular index. Green
and King Index and Mentzer index showed relatively higher values
of SN, SP and Youden index as depicted in [Table/Fig-6].

A vast range of variations in results were noted in the studies
included which possibly could be due to a number of reasons like
the type of automated analysers used by different authors. Another
reason could be the diverse population by age and groupings of
the patient, like Chandra H et al., divided their sample size in three
groups, group |, Il and lll comprising of IDA, BTM and IDA+BTM,
respectively [18]. Whereas, Piplani S et al., divided their population
in two groups, one of BTT and second of IDA patients [25]. Some
authors also stated the presence of different molecular spectrum of
beta thalassaemia disorders in various countries affecting the values
of RBC parameters [32,48]. Furthermore, the participant’s age in
the included studies were ranging from 1 year to 93 years. Some
authors focused their study on only children, while some based their
studies on pregnant females [2,5,24,30,33,39,41]. The undiagnosed
presence of co-existing iron deficiency in beta thalassaemia carriers
could also affect the results [37].

In view of the disparities noted in the results, many authors have
suggested to adjust the cut-off values for populations based on the
geographical locations [3,28]. Sazawal S et al., also pointed out
that an increase in RDW values may occur in children with IDA,
and hence should be adjusted to allow an early detection of IDA
before reduction in MCV occurs [15]. More studies are suggested
in reports of the few authors in high prevalence regions for all age
groups, especially in children and pregnant women to define the
cut-off ranges for particulate set of population [2,36,43,44,49].

Differentiation of the two underlying aetiologies of MCHC anaemia
is clinically significant, particularly in high prevalence region like
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Beta

Country thalassaemia | Youden
Studies of source patients index | Favourindex
1. Tripathi N et al., [2] India 185 67.1 “g#g(f;%f)
2 g";g’;"l‘;ggaﬂcfg]m Eand | oy 100 68 G &K
3. Sehgal K et al., [4] India 124 70.7 CL’J\{'_';;ﬁtA)
4. Vehapoglu A et al., [5] Turkey 154 81 MI+*
5. Sirdah M et al., [10] Palestine 1272 69 G &K*
6. Jameel T et al., [11] SZS; 32 83 RDWI*
7. Plengsuree S et al., [12] | Thailand 102 91.18 RDW/RBC
8. Batebi Aet al., [13] N/A 273 88 M+
9. Urrechaga E et al., [14] | Spain 150 69 MI**
10. Sharma A et al., [17] India 300 53 MI**
11. ChandraH et al.,, [18] | India 42 53.66 RDWTt
12. Ntaios G et al., [22] Greece 373 71 G &K*
13. Shen C et al., [24] China 127 81 RDWI*
14. Piplani S et al., [25] India 72 81.3 MI**
15. Urrechaga E [26] Spain 101 81.8 G &K*
16. Okan Vet al., [27] Turkey 100 91 S&LS
17. Ullah Z et al., [28] Pakistan 230 93 RDWI*
18. Beyan C et al., [29] Turkey 66 74 RBC mass
19. Demir A et al., [30] Turkey 37 80 RDWI*
20. Matos JF et al., [31] Brazil 47 75 RDWI*
21. Ferrara M et al., [32] Italy 215 64 E&F!
22. Nalbantoglu B et al, [33] | Turkey 62 58 E &F*
23. EhsaniMA et al., [34] | Iran 154 90 Ml
24. Niazi M et al., [35] Iran 223 72 RDWI*
25. Huang TC et al., [36] Taiwan 453 91 S&LS
26. Kumar A et al., [37] India 43 72 RDWI*
27. Gupta P et al., [38] India 48 61.85 M+
28. Pessar SA [39] Egypt 58 54.02 RDWI*
29 ;'ff[efoz] Kandro Aet | poyistan 300 5497 | Kerman2
30. Tong L et al., [41] China 46 84 Ind\ijc(iai?érA
31. Zaghloul A et al., [42] Makkah 123 84.7 E & F!
32. Bordbar E et al., [43] Iran 151 72.3 S&LS
38. g’l'fﬁ%padhyay Det | dia 579 81.4 S&LS
34. Garg S et al., [45] India 255 93.8 RDWTt
35. Sahli CA et al., [46] North africa 57 88 Srivastava
36. AlFadhli SM et al., [47] | Kuwait 47 98.2 E&F!

[Table/Fig-7]: Summarises different study results focused on RBC discrimination
index [2-5,10-14,17,18,22,24-47].

*RDWI: Red cell distribution index; 'E & F: England and Fraser index; *G & K: Green and King
index; SS & L: Shine and Lal index; **MI: Mentzer index; 't{RDW: Red cell distribution width

India, in order to start a proper treatment protocol. The correct
identification of BTT is especially important, as the management
of BTT patients is not only expensive but also causes extreme
distress to patient and family due to compromised quality of life and
to avoid unnecessary iron medication. Carriers of BTT are often
misdiagnosed as those suffering from IDA [25].

With all the available red cell indices reviewed in the present study,
there lies a common disadvantage of interference of dissimilar
parameters making it difficult for inter-indices comparison even
though their stated SN and SP are high.

The observations within the present analysis bring the
recommendation that one of these indices should be a part at
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picking up the patients for their treatment suffering from IDA. An
attempt should be made to flag these indices on the electronic cell
counters that would alert the physicians for further work-up of BTT.

CONCLUSION(S)

The review of studies carried out points at their inherent but distinct
advantages at screening of MCHC anaemia for their underlying
aetiologies of IDA and BTT. Though these indices are not entirely
reliable but observed to possess potential to discriminate the
above entities which further can be subjected for definitive test
for diagnosis which includes iron studies, Hb electrophoresis,
chromatography and DNA sequencing as the case may be. The
resource limited hospitals can put these indices in the practice of
laboratory medicine atleast to segregate the patients as of IDA
and BTT for their appropriate management. The patients of BTT,
who may unnecessarily receive iron therapy instead of chelating
therapy may have deleterious effects, which may be saved by
adopting one of the red cell indices as screening test. Amongst
the plurality of red cell indices, Green and King index and Mentzer
index can be recommended as screening indices to discriminate
the patients of MCHC anaemia for IDA and BTT.
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