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Abstract 
This study presented a mini review on folic acid deficiency and recommendations for its supplementation in 
thalassemia intermedia (TI). TI is a clinical condition which lies between thalassemia major and thalassemia 
minor. Although TI patients may not need regular blood transfusion, precise diagnosis and management are 
critical for the prevention of clinical complications and quality of life improvement. Blood transfusion, iron 
chelation, and modulation of HbF are the main management strategies used for TI patients. High red blood cells 
turnover and nutritional deficiency in thalassemic patients lead to some vitamins and minerals deficiency as well 
as folic acid deficiency. Folic acid deficiency is more prevalent in TI patients compared with thalassemia major 
because of fewer blood transfusion which leads to higher red cells turnover. Therefore, Daily folic acid 
supplementation (1 mg/day) is recommended in these patients but the annual evaluation of vitamin B12 
deficiency is also recommended in these patients for the prevention of its deficiency and complications. 
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Introduction 
Beta thalassemia is a common genetic 
disorder which results from beta globin 
chain synthesis defect. Based on clinical 
complications, beta thalassemia is divided 
into three main subgroups; thalassemia 
minor, thalassemia intermedia (TI), and 
thalassemia major (TM). TM is a severe 
clinical form of disease which is presents 
with severe hemolytic anemia and 
ineffective erythropoiesis. These patients 
need lifelong blood transfusion which 
leads to iron overload. As such, regular 
blood transfusion as well as appropriate 
iron chelation therapy is the main 
treatment strategy in this group of patients 
(1, 2). Dietary requirements such as folic 
acid in thalassemia intermedia are 
challenging issues so that this mini review 
is an attempt to address this issue in TI 
patients. 

 
 

 
General presentation on 
thalassemia intermedia 
TI is a clinical condition which is lies 
between TM and thalassemia minor (3). 
Thalassemia intermedia was first described 
in 1955. Regarding its genetic diversities, 
it has wide clinical spectrum 
manifestations from mild to severe 
hemolytic anemia. Unlike TM, its clinical 
presentations usually manifest after ages 2-
6 years old (4). In TI patients, the 
hemoglobin level is usually maintained 
between 7-11 g/dl and these patients are 
transfusion independent or rarely require 
blood transfusions. Thalassemia 
intermedia presents with pallor, jaundice, 
anemia and splenomegaly. They might 
have skeletal deformities or growth 
retardation during puberty or later if   
transfusions, occasional or persistent, and  
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appropriate management are not conducted 
timely (3, 5, and 6). Diagnosis of B-TI is 
mainly based on clinical decision. 
Thalassemia intermedia and TM have 
some clinical and lab data overlap, so that 
definite differential diagnosis between 
them is essential for precise management. 
In fact, the treatment strategies are 
different and precise diagnosis of TI from 
TM is crucial for the prevention of their 
later complications. The first step in the 
management of TM is regular blood 
transfusion and optimal iron chelation but 
TI belongs to non-transfusion dependent 
thalassemia (NTDT) group that does not 
require regular transfusion as the first 
treatment approach. Chronic hemolytic 
anemia, ineffective erythropoiesis, and 
iron overload are three main 
pathophysiologic features involved in TI 
patients. Erythroid marrow hyperplasia, 
skeletal deformities, and extramedullary 
hematopoiesis (EMH) are major clinical 
consequences of poor controlled TI due to 
ineffective erythropoiesis. Hemolytic 
anemia is commonly associated with 
splenomegaly, jaundice, and cholelithiasis 
induced by hyperbilirubinemia.  
Hypercoagulable state and pulmonary 
hypertension (PHT) are two important 
complications render life threatening 
consequences in patients with TI. Cardiac 
dysfunction and endocrine complications 
including diabetic mellitus, hypogonadism, 
infertility, and hypoparathyroidism are less 
common in TI compared to TM which 
arises from iron overload and its organ 
depositions. Leg ulcer is also a major 
complication in TI patients, occurring in 
almost one third of patients with poorly 
controlled disease. Cachexia and 
hyperuricemia due to the hypercatabolism 
of erythroid hyperplastic tissue are other 
metabolic complications which are more 
prevalent in TI than TM patients. (3, 7-12). 
Lifelong management of TI is essential for 
the prevention of clinical complications 
and quality of life health improvement. 
The main management strategies for TI are 
transfusion therapy, iron chelation, 

splenectomy, modulation of gamma-
globulin chain production, stem cell 
transplantation, and recently experimental 
clinical trial on Minihepcidin Peptide or 
similar drugs (ACE-536, ACE-011) which 
enhance differentiation or maturation of 
developing red blood cells in the bone 
marrow are also new hopeful treatment 
option in improving anemia and Iron 
overload in TI patients (3, 13-16). 
Although transfusion is not regularly 
needed in TI patients, it is an essential 
treatment option in some situations (17, 
18). Occasionally, blood transfusion in 
addition to increased intestinal iron 
absorption due to chronic hemolytic 
anemia leads to iron overload in some 
patients, which requires iron chelation 
therapy for the prevention of iron 
deposition in critical organs (19). 
Enhanced HbF production by hydroxyurea 
is also well-studied in decreasing clinical 
complications in TI patients (20-21). 
Splenectomy is also indicated in some 
situations including hypersplenism leading 
to worsening anemia, leucopenia or 
thrombocytopenia (3, 22).  
 

Nutrition in TI 
The nutrition is important in supportive 
care of thalassemic patients. Furthermore, 
the growth failure observed in these 
patients may be partially related to 
ineffective nutrition. Thalassemic patients 
must encourage avoiding high iron 
containing foods and vegetables for 
prevention of higher iron absorption and 
accumulation in the body. It is also 
recommended that these patients 
encourage drinking tea and coffee for 
decreasing foods iron absorption from the 
diets. Ineffective erythropoiesis in 
thalassemia patients leads to increase red 
cells turnover which results to increased 
nutrients and energy to maintain normal 
erythropoiesis. Also it is showed that 
thalassemia patients are in risk of 
deficiency of vitamins and minerals 
including vitamins A, B groups, C, D and 
E in addition to minerals like zinc and 
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calcium. So, other supportive management 
strategies including prescription of vitamin 
C, vitamin D and calcium for prevention of 
osteoporosis, Growth hormone for 
prevention of growth retardation and other 
mineral supplementations are also 
recommended in TI patients (3, 17). From 
these nutritional factors folic acid 
deficiency appears to be more common in 
these individuals (25, 26). 
 

Folic acid in general 
Folic acid is a group of water-soluble 
vitamin B which is the oxidized and the 
most stable form of folate (27). Folic acid 
is the synthetic oxidised monoglutamyl 
form of folate that is widely used in 
vitamin supplements and in the 
fortification of foods. Folic acid is a co-
enzyme for many cellular pathways and 
biological reactions including synthesis of 
purines, pyrimidines and nucleoproteins 
(involved in DNA and RNA synthesis), 
cell replication, intracellular signaling, and 
gene programming through methylation 
(28, 29). The recommended daily 
allowance of folic acid is 65–300 µg/d for 
infants and children and 400 µg/d for 
adults. This need is increased during 
pregnancy and breast feeding in women.  
Inadequate dietary intake, digestive 
disorders (such as celiac  or crohn's 
diseases) which prevent folic acid from 
being well absorbed in the gastrointestinal 
system, over the needs of the body, like in 
pregnancy and during breast feeding are 
some causes of folic acid deficiency. 
Folic acid is also important in red blood 
cells (RBCs) production and the main 
known RBC    disorder in folic acid 
deficiency is megaloblastic anemia. 
Hemolytic anemia like sickle cell disease 
and thalassemia are well documented as 
causes of folic acid deficiency (30, 31).  
Increased erythropoiesis and high cell 
turnover lead to increased folic acid 
utilization which causes folic acid 
deficiency during these disorders.  
 

Present literature data on folate 
deficiency in thalassemia 
Although the importance of folic acid 
supplementation in sickle cell disease is 
well documented in literatures (30, 31, and 
33), its importance in thalassemia major 
and intermedia has not been well 
evaluated. In a study by Mojtahedzadeh, et 
al in Iran, 28 TM patients were evaluated 
for folic acid supplementation and it was 
found that 29-68% of patients were folic 
acid deficient (34). It is clear that folic acid 
supplementation is much more important 
in non-transfused B-TI than TM due to 
more severe hemolysis.  In fact, in TI 
patients who have not received regular 
blood transfusion, the rate of red cell 
turnover may be higher compared to TM. 
Therefore, folic acid supplementation is 
more crucial in this group of patients due 
to an increased demand for folic acid from 
ineffective erythropoiesis and also, low 
dietary intake. In addition, there is a 
particular concern in pregnant TI patients 
because of high risk of neural tube defects, 
such as spina bifida, in the growing fetus. 
 

Final recommendations 
Daily supplementation with 1 to 5 mg folic 
acid together with high folic acid diet such 
as fruits and vegetables are recommended 
for thalassemic patients, especially in TI.  
One of the controversial effects of folic 
acid supplementation which is documented 
in sickle cell disease is its potential to 
mask findings of vitamin B12 deficiency 
which could be associated with 
neuropsychiatric dysfunction (35-37). This 
situation may be seen in thalassemia 
patients on daily supplementation of folic 
acid. As such, at least an annual evaluation 
of vitamin B12 level in thalassemia 
patients who are on daily supplementation 
of folic acid is recommended for 
prevention of vitamin B12 deficiency and 
its complications. So, vitamin B12 
supplementation is also recommended in 
thalassemic subjects with vitamin B12 
deficiency.  
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In conclusion, folic acid supplementation 
can be much more effective in TI than TM. 
On the other hand, TM patients who are on 
regular blood transfusion and maintain 
hemoglobin levels of 12 gr/dl are not 
required to take folic acid supplementation 
but in non-transfused β-TI with lifelong 
persistent hemolysis and anemia, folic acid 
supplementation is mandatory to decrease 
severity of anemia and improve clinical 
status.  
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