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Abstract

Purpose: The most common anemias are iron deficiency
anemia (IDA) and beta-thalassemia minor (BTm). A
correct differantiation of them is important in terms of
preventing unnecessary iron treatment and also preventing
thalassemia disease. Considering the financial limitations
specifically with high prevalence of
thalassemia, mathematical indices, which are simpler
solutions, have been used to achieve a differential
diagnosis.

Materials and Methods: Total of 71 cases eligible for
inclusion criteria were included in the study and 11 indices
were examined. 46 of the cases were in the BTm-group
and 25 of the cases were in the IDA-group. The BTm-
group were accepted as positive-patient-group and the
IDA-group were accepted as control-group. Diagnostic
criteria were evaluated with erythrocyte indices.

Results: The highest Youden Index was seen in the Sirdah
index (89.48%), followed by two identical performances of
the Ehsani and the Mentzer indices (84.%), indicating that
these three indices showed the best diagnostic
performance. There were two indices with a low
performance (DOR<10): The Bessmann and Ricerca
indices.

Conclusion: Adding appropriate indices to complete
blood count (CBC) results before further examinations will
be beneficial in terms of efficient use of resources.
Keywords: Erythrocyte indices, differential, diagnosis,
beta thalassemia minor, iron deficiency anemia

in  countries

Oz

Amag: En sik gorilen anemiler demir eksikligi anemisi
(DEA) ve beta-talasemi min6rdir (BTm). Bunlarin dogru
bir sekilde ayirt edilmesi, gereksiz demir tedavisinin
onlenmesi ve talasemi hastaliginin Snlenmesi agisindan
énemlidir. Ozellikle talasemi prevalansinin yitksek oldugu
tlkelerdeki finansal kisitliliklar g6z Ontine alindiginda,
ayirict tantya ulasmak icin daha basit ¢éztimler olan
matematiksel indeksler kullanilmistir.

Gereg ve Yontem: Dahil edilme kriterlerine uygun toplam
71 vaka caligmaya dahil edildi ve 11 indeks incelendi.
Vakalarin 46'st BT'm grubunda, 25'1 ise IDA grubundaydu.
BTm grubu pozitif hasta grubu, DEA grubu kontrol grubu
olarak kabul edildi. Tami kriterleri eritrosit indeksleri ile
degerlendirildi.

Bulgular: En yiiksek Youden Indeksi Sirdah indeksinde
(%89,48)  gorild, ardindan  Ehsani ve Mentzer
indekslerinin iki 6zdes performanst (%84,00) bu g
indeksin en iyi tanisal performanst gosterdigini géstetiyor.
Diistik performansh (DOR <10) iki endeks wvard:
Bessmann ve Ricerca endeksleri.

Sonug: fleri tetkiklerden 6nce tam kan sayimi (TKS)
sonuglarina uygun indekslerin eklenmesi kaynaklarin
verimli kullanilmast agisindan faydali olacaktir.

Anahtar kelimeler: Eritrosit indeksleri, ayirici, tani, beta
talasemi mindr, demir eksikligi anemisi
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INTRODUCTION

It has been reported that the most common forms of
anemia are iron deficiency anemia (IDA) and beta-
thalassemia minor (BTm). In addition, globin chain
synthesis disorders and heme synthesis disorders in
these anemias have been reported to cause microcytic
and hypochromic red blood (RBCs),
respectively!. It is known that these two anemias,

cells

which can be easily confused, require laboratory tests
for the accurate diagnosis.

A hemoglobinopathy  control  program  is
implemented for all premarital couples in Turkey. By
adding simple mathematical erythrocyte indices to
complete blood count (CBC) tests, it will be possible
to use hemoglobinopathy screening more beneficially
and efficiently in all pediatric and non-marital periods
with the high-performance liquid chromatography
(HPLC) method.

To diagnose BT'm, a CBC should be performed first,
followed by a hemoglobin and/or genetic analysis to
confirm the diagnosis. Similarly, an analysis of iron
status parameters after CBC is required to confirm
DEA. However, these confirmatory assays are
expensive and the process is complex. Preliminary
evaluation with CBC and erythrocyte indices can be
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done to increase the accuracy of these advanced
diagnostic tests33.

It has been reported that IDA can cause a decrease in
cognitive, behavioral and motor functions in
children. Therefore, it is important to make a
preliminary evaluation of the differential diagnosis of
IDA and BTm with simple erythrocyte indices,
especially in periods outside the scope of the
hemoglobinopathy control program3. On the other
hand, physiological changes during pregnancy in
cases of BTm have been reported to worsen the
severity of anemia and are significantly associated
with fetal growth restriction, preterm delivery, and
risk of low birth weight. Therefore, early and accurate
diagnosis in pregnant women has important
implications for genetic counseling and appropriate
treatment3+37,

In our study, it was aimed to prevent unnecessary
iron treatment in patients with erythrocyte index
results in favor of thalassemia carriers and to refer
these patients to hemoglobinopathy screening with
HPLC. On the other hand, it is aimed to prevent
cases with erythrocyte index favoring IDA from
being referred to unnecessary and expensive HPLC
hemoglobinopathy screening. In this way, it is aimed
to use resoutces correctly and efficiently.

Table 1. Discrimination indices for distinguishing BTm from IDA in patients with microcytic and / or

hypochromic RBC

Cut-off value
Discrimination Index Formula IDA BTm Ref
1 England-Fraser (E-F) MCV-RBC—(5 Hb) — 3.4 >0 <0 6
2 RBC RBC <5 >5 0
3 Mentzer (Mnt) MCV/RBC >13 <13 7
4 Stivastata (Stv) MCH/RBC >38 <38 8
5 Shine-Lal (SH-L) (MCV2xMCH)/100 >1530 <1530 9
6 Bessman (Bsm) RDW >15 <15 10
7 Ricerca (Ric) RDW/RBC >4.4 <44 11
8 Green-King (G-K) MCV2XRDW/ 100Hb >065 <65 12
9 Jayabose (Jyb) MCV/RBC XxRDW) >220 <220 13
10 Sirdah (Srd) MCV-RBC—(3 Hb) >27 <27 14
1 Ehsani (Ehs) MCV-(10RBC) >15 <15 15

Cut-off values transformed into generally used units: Hb in g/dL; RBC in 10'2/1; MCV in fL; MCH in pg; RDW in %)
BTm: Beta-thalassemia minor. Hb: Hemoglobin. IDA: Iron deficiency anemia. MCH: Mean cotrpuscular hemoglobin. MCV: Mean
corpuscular volume. RBC: Red blood cell. RDW: Red cell distribution width. Ref: References.

Since erythrocyte indices are calculated from CBC
results, it has been reported that similar results are
expected in terms of index performances in different
parts of the world, but unexpectedly this is not the
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case. For example; It has been reported that Mentzer,
Sirdah and Shine-Lal indices may be preferred in the
Mediterranean region societies where our country is
located'#??31. Erythrocyte indices were reported to
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perform best overall in European countries, but
notable differences with other regions were reported.
For example, it was reported that Mentzer and Shine
and Lal indices performed weaker than other regions,
while Green and King, Ricerca, Jayabose, Sirdah and
Ehsani indices performed stronger??3233, Therefore,
we believe that each region should choose the
appropriate index method

Given the financial constraints in countries with high
prevalence of thalassemia, we planned to evaluate the
performance of mathematical RBC indices, which are
simple and less complex solutions for differential
diagnosis.

The aim of this retrospective study was to examine
the diagnostic accuracy of 11 discrimination indices
in a series of 71 patients (25 IDA and 46 BTm) for
assessment of differential diagnosis of IDA and
BTm. The eleven commonly used discrimination
indices calculated using the CBC results are defined
in Table 1.

MATERIALS AND METHODS

This study was carried out in Nigde Omer Halisdemir
University  Training and Research  Hospital
Biochemistry laboratory. Patient results approved by
biochemists were evaluated retrospectively according
to test results between 01.01.2020 and 10.30.2020. In
addition biochemical tests,
hemoglobinopathy screening is also performed by
HPLC method in our laboratory. We interpret the
HPLC test results together with the patient's clinical
and other laboratory findings as a whole and assist
the clinician in differential diagnosis.

to routine

This study was approved by the Nigde Omer
Halisdemir University Clinical Research Ethics
Committee with the date of 11.02.2021 and the
decision number 2021/17. Since the study was
conducted with retrospectively approved results,
participant approval was not requested by the ethics
committee.

Differential diagnosis with laboratory
parameters

It has been reported that low serum ferritin is a
sensitive feature of absolute iron deficiency, which
indicates iron stores as the gold standard method. In
the presence of anemia, ferritin levels have been
reported to be low (< 10-12 ug / L). In patients with
iron refractory IDA (IRIDA), transferrin saturation
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(Tsat) was low, hepcidin levels were normal or high,
and ferritin levels were normal or high. Therefore, it
reflects an increase in iron in macrophages. Apartt
from this, tests other than ferritin were found
unnecessary for the diagnosis of IDA. Measuring
serum hepcidin levels may be the diagnosis of this
atypical iron deficiency (ID) but it has been known
that hepcidin testing is difficult to access widely
today. Although ferritin values of higher than or
equally 100 mg / L in combination with low (<20%)
Tsat are frequently used to diagnose iron deficiency
in the presence of inflammation, these discretionary
cut-off values have been found to over estimate ID2

We used low serum fetritin levels (<12 ug/L) which
has high sensitivity in the diagnosis of ID and
together with we used hemoglobin (Hb) levels below
lower limit of for each age groups in the diagnosis of
IDA?3. It has been reported that the normal range for
Hb varies between different populations. It is
therefore reasonable for laboratories to use the lower
limit of the Hb normal range to define anemia’.

High performance liquid chromatography (HPLC) is
known to give an accurate estimate of Hemoglobin
A2 (HbA2) levels and is therefore the preferred
method. Conditions with decreased RBC indices and
with HbA2 levels of > 4.0% were found to be
indicative of BTm. It has been reported that normal
RBC indices and HbAZ2 levels > 4.0% can be seen in
different conditions such as vitamin B12 deficiency,
liver disease and human immuno deficiency virus
(HIV) infection. Borderline HbA2 levels (3.3-3.9%)
have been reported to be difficult to diagnose with
routine methods, as it may require verification with
DNA methods for the diagnosis*. In the evaluation
of hypochromic and microcytic RBCs, we selected
cases with mean corpuscular hemoglobin (MCH)
<27 pg and / ot mean corpuscular volume (MCV)
<80 fL for adults and cases with MCV and / or MCH
values below the reference values in the pediatric
population®3.

For the definition of anemia in our study; we used
Hb reference ranges that recommended by the
hematology analyzer manufacturer insert. Since cases
in the gray-zone (i.e IDA + BTm and /or IDA +
alpha thalassemia) may need to be confirmed with
DNA testing, only the cases with an HbA2 level of
1.5% to 3.3% were selected in the IDA group of in
our study. These cases may also include BTm with
normal HbA2 levels and /ot alpha thalassemia trait
situations that cannot be identified by the HPLC
screening methods. Fortunately, in these cases, both
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premarital screening of the spouse-to-be with HPLC
and, if necessary, genetic counseling reduces the risk
of having a child with thalassemia. In addition, only
the cases with HbA2 levels between 4% and 8%, HbF
levels lower than 10% and, with hypochromia and /
or microcytosis, normal ferritin levels and, normal C-
reactive protein (CRP) levels were selected for BTm
diagnosis*>16:17,

Sample

When all the cases admitted to our hospital in 10
months from the beginning of 2020 were evaluated
regardless of the HbAZ2 levels and the inflaimmation
status, the total number of cases (IDA and other
unknown conditions) was 1932 in women, 380 in
men and therefore approximately 5 times more in
women than in men. Regardless of ferritin levels and
inflammation, the number of cases with HbA2 levels
greater than 3.5% (suggestive of BTm) alone was 52;
27 of whom were men and 25 of whom were women.
A total of 71 cases with hypochromic, microcytic
anemia and eligible for inclusion criteria were

Table 2. Exclusion criteria of groups and number of eligib.
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included in the study. 46 of the cases were in the BTm
group (24F, 22M) and the median age of BTm group
was found to be 26 (min-max: 2-77). 25 of the cases
were in the IDA group (20F, 5M) and the median age
of IDA group was found to be 28 (min-max: 1-45).
The BTm cases group were accepted as positive
patient group and the IDA cases group were accepted
as negative patient group (control group). Results can
be inconsistent and misleading if the definitive
diagnosis is not correct, such as selecting subjects
from a population of BTm patients who also have
concurrent IDA. Power analysis of the study was
performed according to Clinical and ILaboratory
Standards Institute (CLSI) guideline EP24-A2.
Inclusion/exclusion ctitetia were applied in our study
to evaluate index performances realistically and
accurately. Our study was conducted in Nigde,
Turkey, and we believe that this study will be useful
for preliminary evaluation. It is seen that there is a
need for long-term studies with more participants in
different centers. Exclusion criteria of groups and
number of eligible participants are summarized in
Table 2.

le participants

Groupl (IDA) Women Men Total
Potentially eligible patticipants n: 1932 n: 380 n: 2312
Eligible participants n: 20 n:5 n: 25
Exclusion criteria Reason 1. Cases with unknown and/or high CRP levels
(CRP levels) (n: 2014)
Reason 2. Cases with unknown and/or outside the range
(HbAZ2 levels) of 1.3% to 3.3% HbA2 levels (n: 273)
Group 2 (BTm) Women Men Total
Potentially eligible patticipants n: 25 n: 27 n: 52
Eligible participants n: 24 n: 22 n: 46
Exclusion critetia Reason 1. Cases with unknown and/or low ferritin levels
(Ferritin levels) (n:2)
Reason 2. Cases with outside the range of 4% to 8%
(HbA2 levels) HbA2 levels (n:4)
Reason 3. Cases with above the range of 10% HbF levels
(HDbF levels) (n:0)

A total of 71 participants were eligible for the study according to the ex

clusion criteria.

BTm: Beta-thalassemia minor. CRP: C-reactive protein. IDA: Iron deficiency anemia. HbA2: Hemoglobin A2. HbF: Hemoglobin F. n:

number.

Diagnostic performance criteria

Sensitivity % (Sens; TP/TP+FN), Specificity %
(Spcf; TN/TN+FP), Accuracy %
(TP+TN/TP+TN+FP+FN), Positive Likelihood
Ratio (PLR), Negative Likelihood Ratio (NLR) and
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Diagnostic Odds Ratio (DOR) were calculated.
Finally we used Receiver Operating Characteristic
(ROC) curve to summarize overall test performance!®
with Youden Index. A value of 1,00 indicates that
there are no false positives or false negatives, i.e. the
test is perfect. The index gives equal weight to false
positive and false negative values. Youden Index is
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often used in conjunction with ROC analysis!'®. The
index is defined for all points of an ROC curve, and
the maximum value of the index may be used as a
criterion for selecting the optimum point when
diagnostic tests give numeric results.

Statistical analysis

Data were entered into an FExcel (Microsoft,
Redmond, WA, USA) spreadsheet which calculated
automatically these 11 indices and diagnostic criteria.
SPSS 15.0 software (SPSS, Inc., Chicago, 1L, USA) were
used to compare CBC and other biochemical
parameters results (serum ferritin, CRP and HbA2
levels) for the groups. Descriptive statistics were
presented as numbers and percentages for categorical

Evaluation of erythrocyte indexes in diffuse anemias

variables, and as the interquartile range (IQR) and
median for the numerical variables. Normal
distribution was determined by skewness, kurtosis,
Kolmogorov-Smirnov (Lilliefors Significance
Correction), Shapiro-Wilk tests, and examination of
the distribution of histogram graphics. After the
Kruskal-Wallis analysis was performed for comparing
multiple independent groups without normal
distribution, the non-parametric Mann-Whitney U
test was used as a verification test for the comparison
of the groups. Since the parametric test condition
could not be achieved, the relationships between the
numerical variables were analyzed wusing the
Spearman Correlation test. The statistical alpha
significance level was accepted as p<<0.05.

Table 3. The CBC and biochemical parameters of two groups

IDA BTm Significance
Median (25%-75%) Median (25%-75%)
Hb 10.33 £ 1.88 12.05 £ 3.30 p < 0.001
RBC 4.86 £ 0.71 6.15 £ 1.04 p < 0.001
MCV 75.10 + 10.2 63.95 + 5.65 p < 0.001
MCH 22.80 £ 5.65 19.45 £ 1.95 p < 0.001
RDW 15.40 + 2.35 16.70 £ 2.60 p <0.05
Ferritin 5.86 £ 3.87 100 £+ 136 p < 0.001
CRP 0.85 + 3.38 1.30 + 1.50 p =0.49%4
HbA2 2.20 £ 0.35 5.35%0.7 p < 0.001

Units: Hb in g/dL; RBC in 1012/L; MCV in fL; MCH in pg; RDW in %; Ferritin in ug/L; CRP in mg/L and HbA2 in %.
Statistical significances of differences between groups were determined using a Mann-Whitney U.
CBC: Complete blood count. CRP: C-reactive protein. HbA2: Hemoglobin A2.
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Figure 1. The performance of each discriminant
index is graphically illustrated in the ROC plot
Bsm: Bessman. Ehs: Ehsani. E-F: England-Fraser. G-K:

Green-King. Jyb: Jayabose. Mnt: Mentzer. Ric: Ricerca. SH-
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Figure 2. The PLR and NLR values of the indices with
Youden Index greater than zero shown below
The diagnostic accuracy performance of the indices is considered to be

high when the PLR value is greater than 10 and the NLR value is less
than 0.1.

Ehs: Ehsani. E-F: England-Fraser. G-K: Green-King. Jyb: Jayabose.
Mnt: Mentzer. SH-L: Shine-Lal. Srd: Sirdah. Srv: Stivastata.
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RESULTS

The CBC and biochemical parameters of the two
groups of the anemia to use in differential diagnosis
study are shown in Table 3.

Sens, Spcf, PLR, NLR, DOR, Youden Index (%) and
Accuracy % are presented in Table 4. For each
discriminant index, the DOR was calculated using the
data from all applicable studies (Table 4). Ehsani,
Mentzer, England-Fraser and Shine-Lal indices were
found to have the highest DOR. These performance
were higher than the DOR performance of all other
discriminant indices. There were two indices with a
low performance (DOR <10): the Bessmann (RDW)
and Ricerca indices (Table 4). The performance of
each discriminant index is graphically illustrated in
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the ROC plot Figure 1 and summarized the overall
test performance with Youden Index (%) (Table 4).

The highest Youden Index was seen in the Sirdah
index (89,48), followed by two identical
performances of the Ehsani and Mentzer indices
(84,00), indicating that these three indices showed the
best diagnostic performance. Among these three
indices, the sensitivity of Ehsani and Mentzer indices
was found to be the highest (100%), so false negative
rates were found to be the lowest in these two indices.
Similarly, the percentage accuracy of all three indices
was found to be the highest (94%) (Table 4). PLR and
NLR values of indices with Youden Index greater
than zero according to Table 4 are summarized in
Figure 2. According to (Figure 2), it was seen that the
only index with PLR value greater than 10 and NLR
value less than 0.1 was the Sirdah (Srd) index.

Table 4. The differential values of each discrimination index and the correctly identified number of the patients

using these indices in each group

Sens (%) Spcf (%) PLR NLR DOR Youden (%) % Acc
Srd 93,48 96,00 23,37 0,07 344,00 89,48 94,00
Ehs 100,00 84,00 6,25 0,00 inf 84,00 94,00
Mnt 100,00 84,00 6,25 0,00 inf 84,00 94,00
G-K 89,13 92,00 11,14 0,12 94,30 81,13 90,00
E-F 80,43 100,00 inf 0,19 inf 80,43 87,00
Jyb 95,65 84,00 5,98 0,05 115,50 79,65 92,00
Srv 97,83 80,00 4,89 0,03 180,00 77,83 92,00
RBC 97,33 64,00 2,72 0,03 80,00 61,83 86,00
SH-L 100,00 40,00 1,67 0,00 inf 40,00 79,00
Ric 100,00 0,00 1,00 UD UD 0,00 65,00
Bsm 2,17 68,00 0,07 1,44 0,05 -29,83 25,00

Acc: accuracy. Bsm: Bessman. DOR: Diagnostic odds ratio. Ehs:

Ehsani. E-F: England-Fraser. G-K: Green-King. Inf: infinity. Jyb:

Jayabose. Mnt: Mentzer. NLR: Negative likelihood ratio. PLR: Positive likelihood ratio. Ric: Ricerca. Sens: Sensitivity. SH-L: Shine-Lal.

Spcf: Specificity. Srd: Sirdah. Srv: Srivastata. UD: undefined.

Since HbA2 level testing from all cases with low
erythrocyte indices is neither practical and nor cost
effective in the routine practice, we could not
precisely detect our local BTm frequency. It is known
that the prevalence of BTm is relatively high in our
country. Moreover, the treatment of beta thalassemia
is very difficult and despite the treatment, it can lead
to disastrous results such as heart failure and sudden
death. For all these reasons, the % sensitivity of the
index method to be selected should be high
enough?02l. The Bessman index was found to have a
negative Youden Index (%) score (-29.83), and
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therefore the cut-off value of this index should be
reversed (Table 4)

DISCUSSION

The prevalence of BTm in our country is 2%, and it
has been reported to reach up to 10%, especially in
the southern regions of the Anatolia?!. It has been
reported that there are many RBC indices to be used
in the distinction between IDA and BTm. None of
these RBC indices were found to be perfect (%100
Sens and %100 Spcf) and also the performances of
the indices were not found to be consistent across
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studies. It was reported that RBC indices shown good
perfomance in one study may show unacceptable
performance in another study. Although the reasons
for this problem are not clearly stated; it has been
reported that possible differences in genetic and
analytical factors between races and regions may be
important.

Cortrect diagnosis is necessary to ensure that IDA
patients are treated with iron and on the other hand,
patients with BTm are not given unnecessary iron
treatment. In  addition, preventing
consequences of thalassemia syndromes with pre-

serious

marital screenings and genetic counseling services is
extremely important in regions where BTm is
commonly seen??.

In previous studies, it was reported that microcytosis
in cases with BT'm and hypochromia in cases with ID
were more dominant?>?4, Since the MCV parameter
is used in the diagnosis of both IDA and BTm
patients for the presence of microcytic anemia, it is
very important that the blood sample to be analyzed
is fresh because it has been reported that the MCV
parameter may increase up to 5 fL. due to waiting for
more than 24 hours?. In our study, it was determined
by Sysmex XN1000 CBC autoanalyzer (Sysmex
Corporation, Hyogo, Kobe, Japan). that RBCs were
more likely to be microcytic and more likely to be
hypochromic in the BTm group than in the IDA

group (Table 3).

Considering the studies examining the genetic
differences of beta thalassemia cases, it has been
reported that there is a link between CBC results and
hemoglobin genetics. In addition, it has been
reported that there is a significant inverse correlation
between MCV result and the severity of
thalassemia®®. These data could explain the
differences observed in our study and the necessity to
define new cut-off values for each population
analyzed.

It has been reported that discrimination performance
of BTm with RBC indices is evaluated in almost all
studies. Fewer studies evaluated the RBC index
performance of alpha thalassemia plus BTm or alpha
and/or delta-beta thalassemia only. In all these
studies, it was clearly seen that all indices performed
better than alpha thalassemias in BTm?4.

Since BTm and alpha thalassemia are common in our
country, pre-marital thalassemia screening is
mandatory in all cities. For this reason, it becomes
important that the indices to be selected has high
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sensitivity for thalassemia. Since the gray zone cases
(IDA + BTm, IDA + alpha thalassemia, ACD, etc.)
are more likely to result in favor of IDA in previous
RBC index studies, it means that these indexes should
be used carefully in the Turkish population in order
not to miss BT'm cases.

In a meta-analysis, the evaluation of Microcytic RBC
% / Hypochromic RBC % ratio was found to have
the strongest performance, but this method is
impractical and  requites  peripheral  smear
assessment?’. Studies reported in the 21%t century
where a high level of analytical standardization of
RBC parameters has been achieved has shown a high
degree of compatibility, and therefore the influence
of the analyzer type on the performance of RBC
indexes is negligible. When the index formulas are
evaluated, RDW stands out as the only parameter that
shows significant differences between different
analyzers. Therefore, it is reported that the
performances of RBC indexes containing this
parameter are not good enough?®. This factor may
explain the low diagnostic performance of especially
RDW-containing indices (Bessman, Ricerca) in our
study.

In previous studies, age group suitability was found
to be different for almost every index, and no
consensus was stated as a result of these studies, so
no age limitation was made in our study®$121522,
Many authors have not used the original cut-off
values of the discriminant indices, but applied an
alternative cutoff. For example, Mentzer originally
published his index with 13 as the cut-off value’.
Other authors, however, used values even as high as
20, without proper validation®.

Demir et al. calculated eight discrimination indices in
Turkey and concluded that none of the
discrimination indices showed 100% Sens and Spcf.
It was reported that RBCs and RDWT indices had the
highest Youden’s Index value (82 and 80%
respectively) and could distinguish BT'm from IDA in
90% of the patients with RBC and 92% with
RDWI*®. These results were not found to be
consistent with the results of our study. Hoffman et
al. stated in their meta-analysis study that Mentzer,
Shine-Lal and Sirdah indices are preferred indices in
a Mediterranean population??. In our study, the
Sirdah, Mentzer, and Ehsani indices were the best
performing indices, and our results were relatively
consistent with this study.

Since there is no verification method with DNA
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testing in our laboratory; the cases in the gray-zone
were not included in our study. In our study, gray-
zone cases were excluded in order to evaluate RBC
index performances more realistically. Therefore,
when we consider previous studies, the number of
cases included in our study seems to be relatively
insufficient for the cut-off change and this may be a
limitation of our study. In order to obtain more
realistic performances of the indices, it will be
beneficial to verify all cases with DNA testing in
terms of thalassemia and also to include cases with
microcytic anemia other than IDA and thalassemia in
new studies.

To summarize, it can be said that simple
mathematical indices are helpful in differential
diagnosis in populations where BTm prevalence is
high. In the definitive diagnosis, it is seen that no
index alone is sufficient. We think that adding
appropriate indices to CBC results in pre-evaluation
of the patients before further examinations will be
beneficial in terms of efficient use of resources and
preventing unnecessary test requests.
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