
Int J Pediatr, Vol.10, N.1, Serial No.97, Jan. 2022  15285 

Original Article (Pages: 15285-15295) 

http:// ijp.mums.ac.ir 

Hematological indices in differentiation between iron deficiency 

anemia and beta-thalassemia trait 

Nagwan I. Rashwan1, Ahmed El-Abd Ahmed1, *Mohammed H. Hassan2, Maha E. 

Mohammed1, Ali Helmi Bakri11 

1 Pediatric Department, Faculty of Medicine, South Valley University, Qena83523, Egypt. 

2 Medical Biochemistry Department, Faculty of Medicine, South Valley University, Qena83523, Egypt. 

Abstract 

Background: Mild microcytic hypochromic anemias caused by iron deficiency (IDA) and beta-

thalassemia trait (β-TT) continue to be problematic and a significant threat to society, particularly in 

relatively poor developing countries. The goal of this study was to use an accuracy approach to 

improve the diagnostic function of eight different prejudiced indices in Egyptian pediatric patients 

with microcytic anaemia. 

Methods: Eight discrimination indices for diagnostic performance are introduced to analyze the 

differences between β-β-TTand IDA among Egyptian paediatric patients by using evaluation metrics 

calculated from RBC indices by various mathematical formulae. CBC, iron study and hemoglobin 

electrophoresis were performed to all included participants. 

Results: A total of 300 Egyptian paediatric patients with β-TT or IDA were enrolled. The Mentzer 

and Ehsani index exhibited the highest diagnostic accuracy (100%) followed by Sirdah (97.5%), 

Sirvistava (95%), MDHL (92.5%)  Green & King, Recierca, (90%), and Matos (70%). Indices with 

AUCs greater than 0.8, such as Mentzer, Ehsani, and Sirdah had very valuable predictive accuracy in 

distinguishing between β-TT and IDA. 

Conclusion: Although Hb electrophoresis is the gold standard for diagnosing β-TT, in developing 

countries, the Mentzer index, followed by the Ehsani and Sirdah indices, could be used as a simple 

and cheap method to distinguish β-TT from IDA in pediatric patients with mild microcytic 

hypochromic anaemia. 
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1. INTRODUCTION 

The most frequent causes of 

hypochromia and microcytosis anaemia in 

pediatrics are Iron Deficiency (ID) and 

𝛽eta-Thalassemia Trait (𝛽-TT). ID is the 

high incidence anaemia which is placed 

among the top 20 risks for the global 

distribution of disease burden; and is the 

world's most common dietary disorder. In 

Egypt, Iron Deficiency Anaemia (IDA) is 

a significant public health issue (1).  

The most common type of hereditary 

hemoglobinopathy is 𝛽TT. It is estimated 

that approximately half of the world's 

population have 𝛽TT. Although it is 

asymptomatic and usually not linked with 

any clinical handicap, it is critical to detect 

it early in order to avoid the birth of a child 

with homozygous thalassemia syndromes 

(2).  

It's tough to tell the difference between 

IDA and β-TT because their 

morphological findings are so similar. The 

distinction between IDA and β-TT is 

critical for two reasons. First, if β-TT is 

misdiagnosed as IDA and unwanted iron is 

prescribed by the attending physician, Hb 

will not improve. The second compelling 

problem is that a β-TT misconceived as 

IDA may marry a β-TT, resulting in 

homozygous or thalassemia major 

offspring (3).  

To distinguish between IDA and β-TT 

patients, numerous indices and equations 

including red cell indices derived from 

automated red cell analyzers, such as RBC, 

haemoglobin (Hb), mean cell volume 

(MCV), and red cell distribution width 

(RDW) in specific materials have been 

published. In the distinction of IDA and β-

TT; however, none of these indices 

possess a sensitivity (SENS) and 

specificity (SPEC) of 100 %. Furthermore, 

there are only a few studies assessing the 

reliability of different methods in the 

pediatric age group (4). The gold standard 

for diagnosing IDA and β-TT is serum 

iron, serum ferritin level, and HBA2 

estimation. However, these metrics are 

costly and time-consuming for the public 

health financial system, particularly in 

global prevalence of microcytosis and 

hypochromia. In addition, except for 

automated blood cell counts, physicians in 

our country do not have the capability to 

enhance these metrics. The purpose of this 

study is to ascertain the clinical utility and 

validity of some RBC indices and formulas 

in the delineation of β-TT and IDA in a 

pediatric population of Qena Governorate 

patients; and to determine which indicators 

are the best for reducing unnecessary 

inquiry costs put on the healthcare system 

and are more affordable, as well as less 

costly and complex. 

2- MATERIALS AND METHODS 

2-1. Study design and participants 

This cross sectional study included 300 

patients (130 males and 170 females) ,who 

were diagnosed with microcytic 

hypochromic anemia by CBC at Pediatric 

outpatient clinics, Qena University 

hospitals, SouthValley University, Egypt, 

between January 2018 and December 

2018. The Ethical Committee affiliated 

with the Qena Faculty of Medicine, South 

Valley University, authorised and 

approved this study, which was carried out 

in accordance with the principles of the 

Helsinki Declaration. Before the initiation 

of the study, informed consents were 

obtained from the guardians of the 

participating children. 

2-2. Patients' selection criteria 

The inclusion criteria are based on the 

definition of anemia as Hb levels between 

8.7–11.4 gram/deciliter, microcytosis 

defined as MCV 80 FL in children above 

the age of 6 years or MCV 70 FL in 

children under the age of 6 years, and 

hypochromia defined as an MCH level of 

30 g/dL at age 2 and 31 g/dL at any other 

age. Hence the following cases were 

excluded from the study: The Children 
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refracting to iron supplementation, 

receiving iron replacement for three 

months or more without clinical or 

laboratory improvement, who had stopped 

iron therapy for one month at least; the 

children with acute or chronic 

inflammation, infectious disease, acute 

bleeding or receive a blood transfusion in 

the previous three months; and the children 

with lead poisoning or anemia with 

hemoglobin less than 7 gm/dl, all. 

2-3. Laboratory workup 

After a 30-minute rest in a sitting position, 

the children's fasting venous blood 

samples were collected. Each child had 

two blood samples taken. One of the 

samples was gathered in a Vacutainer 

EDTA-K2 tube and used for a complete 

blood count (CBC) test and HbA2 

analysis. The serum was extracted from 

the other sample, centrifuged for 5 

minutes. Using this serum, serum iron, 

serum ferritin, and total iron-binding 

capacity were all determined. 

2-3-1. Complete blood count 

The CBC test was performed using a cell 

dyne-Ruby (Abbott Diagnostics-Santa 

Clara-California-USA-Abbott 2010) 

automated cell counter equipped with the 

necessary tester, resins, and 

verification.The discrimination variables 

were computed, validated, and correlated 

to distinguish between β-TT and IDA 

(Table 1), (5-13). 
 

Table-1: Indicators of discriminatory practices for the distinction between β-TT and 

IDA in microcytic anaemia patients 

Indices Calculation 
Cut–off 

β-TT 

Cut–off 

IDA 
Reference 

Mentzer MCV/RBC <13 >13 (5) 

Srivastava MCH/RBC <3.8 >3.8 (6) 

Ricerca RDW/RBC <4.4 >4.4 (7) 

Green and King (MCV2×RDW)/(100 HB) <65 >65 (8) 

MDHL 

(Mean Density of Hb/liter of Blood) 
(MCH/MCV) × RBC >1.63 <1.63 (9) 

Matos& Carvehllo (MCI) (1.91 × RBC) + (0.44 × MCHC) >23.85 <23.85 (10) 

Sirdah MCV − (3 × Hb) <27 >27 (11) 

Ehsani MCV − (10 × RBC) <15 >15 (12) 

 

2-3-2. Iron study and electrophoresis: 

A) In terms of two standard tests, Iron 

study profile and Hb electrophoresis, all 

patients were categorized either as IDA or 

β-TT. The assays of serum iron and total 

iron binding capacity, using T60 UV 

visible spectrophotometer. PG 

INSTRUMENTS LIMITED, Alma park 

wibtoft, Leicestershireshire, England. 

LE17SBE, Serial No. 20-1650-01-0010, 

were performed using commercially 

available colorimetric assay kit supplied 

by Spectrum Diagnostics Co. Cairo, Egypt, 

Catalog No: 270001. Serum ferritin was 

measured by microplate ELISA reader 

(EMR-500, Labomed. Inc., USA) using 

commercially available ELISA assay kit 

(Bio Check USA catalog number BC-

1025). 

B) Hemoglobin electrophoresis was 

performed by (Bio-Rad dual D 10 dual 

program record pack, Ref 220-0201 CA 

94547) with the necessary calibrator, 

resins, and quality control procedures. 

2-4. Statistical analysis 

SPSS version 19 was used for data entry 

and analysis. The information was 
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presented in the form number, percentage, 

mean, median, and standard deviation. In 

order to compare qualitative variables, the 

Chi-square and Fisher exact tests were 

used; and to compare the two quantitative 

variables, Mann-Whitney u test was 

utilised. To compute sensitivity, 

specificity, along with the positive and 

negative predictive values, the Med calc 

program was utilised. P-value<0.05 was 

regarded as statistically significant. 

3- RESULTS 

3-1. Demographic data of the included 

participants 

The study included 300 children of 

both sexes (130 males, 45% of whom had 

HBA2 levels greater than 3.5%, and 40% 

of whom had HBA2 levels less than 3.5% 

were included in the IDA group) and (170 

females, 55% of whom had HBA2 levels 

greater than 3.5% were included in the 

IDA group; and 60% of them who had 

HBA2 levels less than 3.5% were included 

in the IDA group). 

3-2. Haematological parameters and 

iron profile of the study groups 

The RBC count was discovered to be 

greater in patients of β-TT (4.22 - 5.79 

x106/ μlwith the mean of 5.37x106/ 

μl±0.43) than in IDA patients (3.1- 

4.68x106/ μl). Hb levels fell in the 𝛽-TT 

group to 9.64±0.61g/dl and in the IDA 

group to 8.87±0.74g/dl (P=0.005) (Table 

2). MCV, MCH, and MCHC variations 

between β-TT and IDA were determined 

to be considerable (p=0.001). The mean 

values for serum iron and serum ferritin 

were significantly lower in the IDA group 

compared to the β-TTgroup (P=0.031 and 

P=0.001, respectively), while TIBC 

showed an opposite trend (P=0.001) 

(Table 2). 

3-3. Values of the studied hematological 

indices among the included participants  

The data showed a significant decrease of 

Mentzer, Ehsani, Sirdah, Green and King, 

Ricerca , and Sirvistava indices in the β-

TT group (10.7±1.13, 3.47±5.51, 

22.85±4.4, 62.48±18.8, 3.39±0.77, 

196.44±53.78, and 3.46±0.67 respectively) 

with P<0.001 compared to IDA group, 

while there was a significant increase in 

MDHL index in the β-TT group (1.72±0.2) 

with P<0.001 compared to IDA group 

(Table 3). 

 

Table-2: Hematological and Biochemical Parameters of study groups 

The studied 

parameters 

Beta- thalassemia trait (n=200) Iron Deficiency Anemia (n=100) 
P. value 

Mean ± SD Range Mean ± SD Range 

Age (yrs) 6.1±3.23 3 - 10.5 4.38±2.26 1 - 8 0.144  

RBCs (X106/ μl) 5.37±0.43  4.22 - 5.79 3.89±0.53 3.1 - 4.68 <0.001**  

HB (g/ dl) 9.64±0.61 7.4 - 10.6  8.87±0.74 7.7 - 9.7 0.005** 

MCV (fL) 57.13±3.87 45.8 - 63 65.32±2.74 61.3 - 69.5 <0.001** 

MCH (pg) 18.38±1.86 15 - 25.1 21.86±1.89 18.9 - 25.9 <0.001** 

MCHC(g/dl) 30.97±1.28 27.4 - 33.1 32.1±4.98 21 - 40 <0.001** 

RDW (%) 18.06±3.51 11.6 - 25 18.76±2.77  16.5 -25.8 0.584 

SI (μg/dl) 73.35±39.53 42 - 170 38.85±38.81  7 - 113 0.031* 

SF (ng/ml) 37.22±24.03 10.52 - 104 7.39±4.67 3 - 18.4 0.001** 

TIBC(μg/dl) 305.7±35.97 250 - 410 476.1±43.49 400 - 530 <0.001** 

List of abbreviations: (RBCs=Red Blood Cell Count, Hb= Haemoglobin, MCV =Mean 

corpuscular volume, MCH= Mean corpuscular haemoglobin, MCHC= Mean corpuscular 

haemoglobin concentration, RDW=Red cell distribution width, SI= serum iron, SF= 

serum ferritin and TIBC= total iron binding capacity). 
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Table-3: Discriminating indices values of study groups 

Discriminant indices 
Beta-thalassemia trait (n=200) 

Iron Deficiency Anemia 

(n=100) P. value 

Mean ± SD Range Mean ± SD Range 

Mentzer 10.7±1.13 9.5 - 12.7 17.11±2.75 13.2 - 21.74 <0.001** 

Ehsani 3.47±5.51 -2.5 - 13.5 26.46±6.72 14.5 - 37.5 <0.001** 

Sirdah 22.85±4.4 9.78 - 29.1 34.82±3.33 28.4 - 40.6 <0.001** 

Matos & Carvaiho 33.58±45.56 21.4 - 227.1 21.53±2.48 16.3- 24.74 0.414 

MDHL 1.72±0.2 1.34 - 2.31 1.3±0.2 0.93 - 1.53 <0.001** 

Green and king 62.48±18.8 27.9 - 100.27 90.82±16.22 70.7 - 123.64 <0.001** 

Ricerca 3.39±0.77 2.34 - 4.87 4.9±0.96 3.8 - 6.29 <0.001** 

Srivastava 3.46±0.67 2.9 - 5.94 5.7±0.97 4.2 - 6.93 <0.001** 

 

3-4. Performance of discriminatory 

indices for differentiating β-TT from 

IDA in the study groups 

The diagnostic accuracy of discriminatory 

indices for differentiating β-TT from IDA 

in the study groups with microcytic 

anaemia for tracking the increased HbA2 

(>3.5 percent) were listed based on the 

sensitivity (TPR), specificity (TNR), 

positive and negative predictive values 

(PPV and NPV), and accuracy, 95% 

confidence interval, and area under the 

curve (AUC). Our data show that Mentzer, 

Ehsani, Matos index presents the highest 

sensitivity (100%) followed by Sirdah and 

MDHL (95%), Sirvistava (90%), Green & 

King, and Recierca (80%) (Table 4). 

The highest PPV is obtained with Mentzer, 

Ehsani, Sirdah, Green & King, Recierca, 

and Sirvistava (100%) followed by MDHL 

(95%) and Matos (76.9%). The lowest 

NPV is obtained with Green & King, and 

Recierca (71.4%) followed by Sirvistava 

(83.3%), MDHL (90%), Sirdah index 

(90.9%), Mentzer, Ehsani and Matos 

(100%) (Table 4). 

 

Table-4: The diagnostic effectiveness of the investigated indices for detecting elevated 

HbA2 in patients with iron deficiency anaemia and beta-thalassemia trait 

 

O
p

ti
m

al
 c

u
t 

o
ff

 

v
al

u
e 

S
en

si
ti

v
it

y
 

9
5

%
 C

I 
o

f 

S
en

si
ti

v
it

y
 

S
p

ec
if

ic
it

y
 

9
5

%
 C

I 
o

f 

S
p

ec
if

ic
it

y
 

P
P

V
 %

 

N
P

V
 %

 

A
U

C
 

9
5

%
 C

I 
o

f 

A
U

C
 

A
cc

u
ra

cy
 %

 

Mentzer index ≤12.7 100.0 83.2-100.0 100.0 69.2-100.0 100.0 100.0 1.000 0.884-1000 100.0 

Ehsani index ≤13.5 100.0 83.2-100.0 100.0 69.2-100.0 100.0 100.0 1.000 0.884-1.000 100.0 

Sirdah index ≤28.17 95.0 75.1-99.9 100.0 69.2-100.0 100.0 90.9 0.995 0.875-1.000 97.5 

Matos and 

Carvehllo index 
>21.29 100.0 83.2-100.0 40.0 12.2-73.8 76.9 100.0 0.675 0.480-0.834 70.0 

MDHL index >1.49 95.0 75.1-99.9 90.0 55.5-99.7 95.0 90.0 0.970 0.833-0.999 92.5 

Green and king 

index 
≤67.3 80.0 56.3-94.3 100.0 69.2-100.0 100.0 71.4 0.885 0.716-0.972 90.0 

Ricerca index ≤3.36 80.0 56.3-94.3 100.0 69.2-100.0 100.0 71.4 0.880 0.709-0.969 90.0 

Srivastava 

index 
≤3.92 90.0 68.3-98.8 100.0 69.2-100.0 100.0 83.3 0.968 0.829-0.999 95.0 

List of abbreviation: AUC= area under curve, ACC= accuracy, PPV = positive predictive 

value, NPV = negative predictive value, 95% CI= 95% confidence interval 
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Furthermore, Mentzer, Ehsani, Sirdah, 

Green & King, Recierca and Sirvistava 

show the highest specificity (100%), 

followed by MDHL (90%) and Matos 

(40%). 

Concerning the diagnostic accuracy (ACC) 

for detection of increased HbA2 (>3.5%): 

Mentzer and Ehsani were of the highest 

ACC (100%) followed by Sirdah (97.5%), 

Sirvistava (95%), MDHL (92.5%)  Green 

& King, Recierca, (90%), and Matos 

(70%). In addition, Mentzer, and Ehsani 

showed the highest AUC with 95% CI 

(0.884 – 1000) followed by Sirdah 0.995 

with 95% CI (0.875 - 1.000), MDHL 

(0.970) with 95% CI (0.833 - 0.999), 

Sirvistava (0.968) with 95% CI (0.829 - 

0.999), Green and King (0.885) with 95% 

CI (0.716 - 0.972), Recierca (0.880) and 

Matos (0.675) with 95% CI (0.709 - 0.969/  

0.480 - 0.834, respectively) (Table 4). 

A Receiver Operator Curve (ROC) was 

created to assess the diagnostic efficacy of 

the investigated indices in detecting 

elevated Hb A2 (> 3.5 percent) in the IDA 

and β-TT groups. (Fig. 1 and 2). The 

optimal cut-off value of the studied indices 

were found to be as follows: Mentzer, 

Ehsani, Sirdah, Matos, MDHL, Green & 

king, Recierca, and Srivastava Were 

(≤12.7, ≤13.5, ≤28.17, >21.29, >1.49, 

≤67.3, ≤3.36, and ≤3.92, respectively) 

(Fig. 1 and 2). 

 

Fig. 1: (A), Receive operator characteristics (ROC) curve for determining Mentzer's clinical 

utility. (B), Receiver operator (ROC) curve to assess Ehsani's clinical utility. (C), Receiver 

operator (ROC) curve to assess Sirdah's clinical utility. (D), Receiver operating characteristic 

(ROC) curve to assess Matos' diagnostic ability for detecting elevated Hb A2 blood levels 

(3.5 percent) between the investigated groups with βTT and IDA 



Rashwan et al. 

Int J Pediatr, Vol.10, N.1, Serial No.97, Jan. 2022                                                                                       15291 

 

Fig. 2: (A), Receiver operator characteristics (ROC) curve for determining MDHL 

classification accuracy. (B), Receiver operating characteristic (ROC) curve to assess Green& 

King's classification accuracy. (C), Receiver operating characteristic (ROC) curve to assess 

Recierca's classification accuracy. (D), Receiver operating characteristic (ROC) curve to 

assess Sirvistava's classification accuracy. For the identification of higher Hb A2 blood levels 

(3.5%) between the investigated groups with βTT and IDA 

 

4- DISCUSSION 

β-TT and IDA are two prevalent 

causes of microcytic anaemia recognised 

by pediatrics. These two hematologic 

diseases are comparable in different 

clinical and research aspects. Misdiagnosis 

of β-TT has ramifications for possible 

homozygous progeny. Additionally, in 

young children, IDA with or without 

explicit anaemia can cause substantial 

delays in cognitive function, which may be 

resolved by early iron treatment. 

Until date, the appropriate screening 

approach for β-TT has been based on an 

increase in HbA2, while the diagnosis of 

IDA has been based on a rise in TIBC, a 

reduction in blood iron, and a serum 

ferritin rise. Due to the significance of 

distinguishing between β-TT and IDA, 

several different indices were suggested in 

the market, using only a complete blood 

count. These indices demonstrated varying 

clinical utilities, but none of them had a 

confirmed diagnosis in various studies; 
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and especially no study has confirmed the 

validity of any of these RBC indices (14). 

We proposed eight haematological indices 

discriminating between IDA and β-TT, 

using CBC and iron profile characteristics, 

which provided us with strong clinical 

significant, accurate, quick, inexpensive, 

and easy tests to identify children at high 

risk of these anemias and avoid needless 

investigative expenditures. In this 

situation, a dependable discrimination 

index becomes critical.  

It is feasible to distinguish between β-TT 

and IDA without employing expensive 

procedures with high-performance indices; 

our data revealed substantial differences in 

the haematological parameters of the β-TT 

and IDA categories, with the exception of 

RDW, which agrees with Vehapoglu et al. 

(2). 

The studied parameters showed a 

significant decrease in hemoglobin 

concentration among the studied cases 

between IDA and 𝛽TT, but with higher 

values of 𝛽TT in comparison to IDA that 

showed agreement with Beyan et al. (15) 

and Rathod et al. (16). 

RBC count has been regarded a valuable 

measure; in our study, RBC count revealed 

a substantial rise in the β-TT group 

compared to the IDA group, which is 

consistent with Demir et al.(17) and  

Sanjay Piplani et al.(18); However, RBC 

count alone is deemed to be an unreliable 

indicator for distinguishing between β-TT 

and IDA. 

The current study demonstrated a 

substantial drop in MCV, MCH, and 

MCHC among the investigated patients in 

β-TT compared to IDA, which is 

comparable to Beyan et al. (15), and 

Yousafzai et al. (19), who discovered that 

MCV and MCH were lower in the β-TT 

group than those observed in the IDA 

group. As a result, MCV and MCH values 

were discovered to be useful factors for 

identifying β-TT. This finding is in 

contrast to that of Jameel et al.(20) , who 

reported that MCV, MCH, and MCHC 

values did not differ significantly across 

groups. 

According to iron study, our data showed a 

significant decrease of serum iron and 

ferritin between cases of IDA compared to 

𝛽-TT  while a significant increase of TIBC 

value was found among the IDA cohort 

matched to the β-TT group, that is in 

agreement with Jameel et al. (20) and 

Pornprasert et al. (21). 

The ideal index for beta-thalassemia trait 

should have a very high sensitivity as well 

as a relatively good specificity, allowing it 

to detect the greatest number of individuals 

with β-TT while excluding those with IDA 

(high sensitivity) (high specificity). In line 

with the results of  many studies (22-

25,2,12,18), the current study indicated 

that the Mentzer and Ehsani indices were 

substantially higher, more dependable, and 

more accurate in differentiating between β-

TT and IDA with high sensitivity, 

specificity, and AUC (100% 

sensitivity,100% specificity, and 1.00 

AUC) for both. However, Demir et al (17) 

proved that Mentzer index had low validity 

in pediatric patients, which is against our 

findings. 

Similar to Vahapogla et al. (2) and 

Telmissani et al. (9), our results 

demonstrated that Sirdah, Sirvistava, and 

MDHL indices were significant and valid 

in differentiation between IDA and 𝛽TT 

with respectively, 95%, 90%, and 95% 

sensitivities; 100%, 100%, and 90% 

specificities; and 0.995, 0.968 and 0.970 

AUCs. However, in contrast to our 

findings, Keikhaei et al. found MDHL to 

be an invalid index (25). 

Urrechage et al. (24), In contrast to 

Vehapoglu et al. (2), found that Recierca 

index is a reliable index for differentiating 

between IDA and 𝛽TT.The Ricerca index 

has a sensitivity of 100 percent but a 
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specificity of just 16.9 percent, ruling it 

out as a trustworthy predictor. 

According to our study, the Green and 

King index were significant with the 

sensitivity of 80%, specificity of 100%, 

and AUC of 0.885. Likewise, Urrechaga et 

al.(24), Ferrara et al. (26), and Sirdah et al. 

(11) found that Green and King is an 

accurate discriminating index.  

The present study proved that Matos and 

Carvehllo Index (MCI) was invalid in 

discrimination between 𝛽TT and IDA with 

100% sensitivity and specificity; and with 

an AUC of 0.675 that was in agreement 

with Urrechage et al (24). However, Matos 

et al. (10) discovered that MCI had great 

agreement with the gold standard 

techniques of diagnosis for these anemias. 

Roc curves are useful for comparing the 

diagnostic effectiveness of various tests. 

The AUC value is unaffected by the cut-

off values, making it more trustworthy. 

Our study proved, consistent with the 

value of the AUC, that Mentzer, and 

Ehsani indices showed the highest AUC 

with 95% CI (0.884 – 1000) compatible 

with Ghafouri et al. (22) and Ehsani et al. 

(12). 

However, research studies in paediatric 

age ranges are rare, and their findings are 

contradictory. We discovered inconsistent 

results with some other prior publications, 

which might be due to the varied 

molecular spectrums of -thalassemia 

disease in different nations, or even in 

different areas of the same country. It 

might be explained by the differences in 

sample sizes. Another explanation might 

be related to the omission of IDA 

individuals with lower Hb levels from the 

analyses, in some studies. 

5- CONCLUSION 

This cross-sectional study was 

conducted on pediatric patients referring to 

Pediatrics' Clinics of Qena University 

Hospitals, Egypt, with microcytic anemia. 

Based on the findings, it can be concluded 

that CBC based indices ( particularly 

Mentzer, Ehsani,Green and King, MDHL, 

Recierca, Sirdah, and Sirvistava indices) 

were  reliable with valid diagnostic 

performance in differentiating β-TT from 

IDA in developing countries with limited 

health-care resources. 

6- STUDY LIMITATION 

Limitations of the current study 

include the limited sample size and the 

absence of analyses of all red cell indices. 

There is a need for more research, testing 

the distinguishing function of all potential 

red cell indices previously reported so far; 

however, the current study allows us to 

employ seven of them. 
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