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Case Report 

Severe microcytosis in a hemoglobin E/В-thalassemia patient with signs of 
iron deficiency: A case report 
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Background: β-thalassemia is a hereditary disorder characterized by a decrease in the synthesis of β-globin chains 
that decreases hemoglobin in erythrocytes, low erythrocyte production, and anemia. 
Case presentation: A 6-year-old girl came with complaints of paleness for one week. Physical examination showed 
vital signs within normal limits, conjunctival anemia, and hepatomegaly. Investigations: HGB 5.4 g/dL, MCV 
44.5 fL, MCH 15.5 pg, MCHC 34.8 g/dL, RDW-CV 29.2%, WBC 4,770/μL, PLT 2,728,000/μL, Serum iron 29 g/ 
dL, TIBC 217 g/dL and transferrin saturation of 13.36%. Peripheral blood smears showed target cells, teardrop 
cells, ovalocytes, fragmentocytes, cigar cells, and pseudothrombocytosis by automated hematology tools caused 
by the misinterpretation of small erythrocytes as platelets. Hemoglobin electrophoresis showed a decrease in 
HbA (4.9%), as well as an increase in HbF (18.3%), HbE (70.5%), and HbA2 (6.3%). The patient was diagnosed 
with β-thalassemia. 
Discussion: Thalassemia with severe microcytosis suggests possible coexistence with iron deficiency. A complete 
iron profile examination is required in these patients to ensure appropriate and comprehensive medical 
management. 
Conclusion: Iron profile examination plays an essential role in the management and diagnosis of β-thalassemia 
patients.   

1. Introduction 

Microcytic anemia is the most common anemia in children and 
adults. Microcytic anemia in children is generally caused by iron defi-
ciency and thalassemia, while it is caused by bleeding and chronic dis-
ease in adults [1,2]. β-Thalassemia is a hereditary disorder characterized 
by a decrease in the synthesis of β-globin chains that decreases hemo-
globin in erythrocytes, low erythrocyte production, and anemia. -thal-
assemia is common in Mediterranean countries, the Middle East, Central 
Asia, India, South China, Southeast Asia, the north coast of Africa, and 
South America [3,4]. 

Hemoglobin E (HbE) is a structural variant of hemoglobin commonly 
found in Asia. The coexistence of HbE with β-thalassemia, namely HbE- 
thalassemia, is the most severe manifestation of β-thalassemia in Asia, 
and it represents 50% of all patients with severe β-thalassemia [5]. A 
common complication in thalassemia patients is iron overload, so it has 
long been believed that iron deficiency is not found in thalassemia 

patients. Several studies have refuted this claim and proved the presence 
of iron deficiency in some patients with β-thalassemia [6,7]. Based on 
this description, we are interested in reporting a child with hemoglobin 
β-thalassemia who developed severe microcytosis. We write based on 
surgery case report (SCARE) guideline 2020 [8]. 

2. Case presentation 

A 6-year-old girl with complaints of paleness since one week before 
admission to the hospital. The patient was referred from another hos-
pital with a diagnosis of anemia gravis. The patient’s general condition 
was weak with a GCS of 15, blood pressure of 100/60 mmHg, pulse rate 
of 102 × /minute, respiratory rate of 32 × /minute, and axillary tem-
perature of 37.1 ◦C. Bodyweight of 14.5 kg, the height of 110 cm, with 
an ideal body weight of 18 kg. The patient’s body weight persentage was 
80% of the perfect body weight. Examination of the head/neck revealed 
anemia, no icterus, no cyanosis, and no dyspnea. Thoracic investigation 
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revealed a symmetrical chest shape and no chest wall retraction. Single 
S1 S2 heart sound, no gallops or heart murmurs. Vesicular breath 
sounds, no crackles, and wheezing. Abdominal examination showed 
normal bowel sounds, supple, hepatomegaly size of 4 × 3 × 2 cm, and 
impalpable spleen. Analysis of the extremities revealed palpable fin-
gertips, dryness, and no oedema. There was no family with thalassemia. 

Complete blood count showed anemia and thrombocytosis (Table 1). 
A peripheral blood smear examination revealed thalassemia and pseu-
dothrombocytosis (Fig. 1). Clinical chemistry examination showed a 
reduction in serum iron, TIBC, and calcium. Hemoglobin electrophoresis 
examination showed a decrease in HbA and an increase in HbF, HbE, 
and HbA2 (Fig. 2). Based on the examination result, the patient was 
diagnosed with β-thalassemia. This patient received fluid therapy during 
treatment. For the anemia treatment, she has been given iron intake in 
ferric syrup of 7.5 mL for 8 hours, folic acid tablets of 1 × 5 mg, and 
vitamin C of 400 mg for 24 hours. It was also planned for 1 × packed red 
cell (PRC) transfusion of 140 mL with a target Hb of 7 d/gL. 

Patient and family are recommended to do a blood examination once 
a month or if the patient has signs of anemia such as paleness. If Hb 
shows a decrease, PRC will be carried out again. The uniqueness of our 
case is -thalassemia with iron deficiency. 

3. Discussion 

Thalassemia and iron deficiency anemia are the most common causes 
of microcytic anemia encountered by pediatricians. Differentiating 
thalassemia from iron deficiency anemia has essential implications 
because each disease has a different reason, prognosis, and treatment. 
Many investigators use the hematological index of complete blood 
counts to differentiate thalassemia from iron deficiency anemia. These 
indices include Mentzer index, RDWI, Shine and Lalm, Srivastava, Green 
and King, Sirdah, Ehsani, England and Fraser, Ricerca, Mean Density of 
Hb/Liter of blood (MDHL), and Mean Cell Hemoglobin Density (MCHD). 
The Mentzer index gives the best performance in differentiating thal-
assemia from iron deficiency anemia [9]. This conclusion is supported 
by previous studies, stating that the Mentzer index was calculated by the 

MCV/RBC formula [10]. Patients have thalassemia if the Mentzer index 
is < 13 and iron deficiency anemia if the Mentzer index is > 13 [9,11]. 

The patient reported in this case had a Mentzer index value of 12.8 
when calculated using the first complete blood count and a Mentzer 
index value of 14.8 when computed using the second total blood count. 
The Mentzer index does not provide consistent values in this patient. 
This condition is supported by a statement that the hematological index 
to distinguish thalassemia and iron deficiency anemia can give an error 
if there is a coexistence between the two [12]. Most patients with 
thalassemia have iron overload, so it has long been believed that iron 
deficiency is not found in thalassemia patients. Lower baseline hemo-
globin level that improves after iron therapy [13]. Thalassemic patients 
with iron deficiency have lower hemoglobin levels compared to thal-
assemia patients without iron deficiency [7]. The management of chil-
dren with iron deficiency anemia can be in the form of iron preparations 
at a dose of 4–6 mg/Kg/day, supervising the response to an increase in 
Hb of 2 g/dL or more. Blood transfusions in the PRC can also be given in 
severe anemia conditions with Hb levels <4 g/dL components [14]. 

Hemoglobin electrophoresis has confirmed the presence of 

Table 1 
Hematology laboratory results.  

Examination First day Second day 

Hematology 
Hemoglobin (g/dL) 5.4 4.8 
Red blood count (106/μL) 3.48 3.08 
Hematocrit (%) 15.5 14.0 
Mean corpuscular volume (fL) 44.5 45.5 
Mean corpuscular hemoglobin (pg) 15.5 15.6 
Mean corpuscular hemoglobin concentration (g/L) 34.8 34.3 
Red cell distribution width (%) 29.2 29.5 
White blood cell count (103/μL) 4.77 5.75 
Eosinophil (%) 0.0 0.2 
Basophil (%) 0.2 0.0 
Neutrophil (%) 26.8 30.8 
Lymphocyte (%) 65.0 60.5 
Monocyte (%) 8.0 8.5 
Platelet (103/μL) 2728 2173 
Coagulation Function 
Plasma prothrombin time (s) 9.9 – 
Active plasma prothrombin time (s) 35.6 – 
Clinical Chemical 
Iron serum (μg/dL) 29 – 
Total iron-binding capacity (μg/dL) 217 – 
Blood urea nitrogen (mg/dL) 5 – 
Creatinine (mg/dL) 0.25 – 
Albumin (g/dL) 4.4 – 
Alanine aminotransferase (U/L) 21 – 
Aspartate aminotransferase (U/L) 11 – 
Natrium (mmol/L) 137 – 
Kalium (mmol/L) 3.7 – 
Chloride (mmol/L) 100 – 
Calcium (mg/dL) 7.7 –  

Fig. 1. Peripheral blood smear analysis.  

Fig. 2. Hemoglobin electrophoresis.  
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β-thalassemia in this patient. The results of the clinical chemistry ex-
amination showed low serum iron. Transferrin saturation in this patient 
was calculated using the formula of SI/TIBC × 100%, offering 13.36%. 
According to WHO criteria, iron deficiency is defined as Ferritin <15 g/ 
L, transferrin saturation <16%, or hemoglobin increase of 1 g/dL after 
two months of iron supplementation (varies with pregnancy and ethnic 
differences) [15]. The most common causes of iron deficiency in chil-
dren are nutritional imbalances and excessive cow milk consumption. 
Physiological anemia develops in the postnatal period, and iron stores 
are sufficient to meet the erythropoiesis needs of the first six months in 
the absence of significant blood loss. In children with low birth weight 
and perinatal blood loss, iron stores are depleted more rapidly. Excessive 
cow milk consumption can also cause iron deficiency because calcium 
and casein phosphopeptide in cow milk can block iron absorption. If the 
child is given a low-iron diet after six months of age, iron deficiency will 
develop quickly when the child’s iron stores are depleted [11]. 

The limitation in this case report is the lack of a complete iron profile 
examination which includes ferritin and Prussian blue staining of bone 
marrow aspirates. Microscopic examination of the Prussian blue aspirate 
of bone marrow remains the gold standard for diagnosing iron defi-
ciency [16]. However, this examination is too invasive to be performed 
on this patient. Clinicians did not check Ferritin in this patient for effi-
ciency because transferrin saturation had already met the WHO criteria 
for iron deficiency. Children with β-thalassemia must have iron in their 
blood because events like our case have occurred in other patients. 
Because an iron deficiency in children interferes with the growth and 
development of children [17]. 

4. Conclusion 

A 6-year-old girl with complaints of paleness since one week before 
admission to the hospital. Patients are diagnosed with thalassemia, in 
which thalassemia with severe microcytosis suggests possible coexis-
tence with iron deficiency. A complete iron profile examination is 
required for this patient to ensure appropriate and comprehensive 
medical management. 
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