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Thalassemia: Common Clinical Queries in Management
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Abstract
Beta thalassemia major (TM) is the most frequent form of transfusion-dependent inherited anemia in India. The thalassemia
syndromes exhibit enormous variability in their genetic basis and phenotypic expression. The authors recommend that the
diagnosis of TM or non-transfusion-dependent thalassemia (NTDT) should not be based on a one-time assessment. Many
patients have a chronic anemia that is not severe enough to justify regular transfusions, but the clinical course can evolve with
age. Continued observation may reveal that some patients who are considered NTDTwill benefit from transfusions later in life.
Clinical decision making can be influenced by the perceived difficulty in access to a safe blood supply and the cost of therapy.
Here, authors present selected case scenarios that address common issues in the management of TM or NTDT. The recommen-
dations are based on published evidence where available or on the authors’ shared experience. Among the topics under discussion
are deciding when to start regular transfusions, the role of hydroxyurea in TM, the procedure for blood administration, the use of
deferasirox for chelation and monitoring of side effects, the role of splenectomy, and the prospects for gene therapy. In order to
achieve an optimal outcome with blood transfusions and chelation therapy over the lifetime, it is essential to adhere to the current
guidelines for the management of thalassemia.
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Query 1. An 18-mo-old chi ld wi th anemia and
hepatosplenomegaly has never been transfused. Hemoglobin
is varying between 7 to 8 g/dl and HbF is 95% on high per-
formance liquid chromatography (HPLC). Both parents have
beta thalassemia trait. Should this patient be treated as non-
transfusion-dependent thalassemia (NTDT) or as thalassemia
major? Should one try hydroxyurea (HU) in such a case?

Comment: Let’s start with general recommendations for
the use of chronic transfusions in thalassemia that are present-
ed in Table 1 [1–3]. The twin goals of transfusion therapy
are to relieve symptomatic anemia and control ineffective
erythropoiesis. These two aspects are linked, such that lower

hemoglobin levels would usually have increased erythropoi-
etic drive. The threshold to begin transfusions when hemoglo-
bin drops below 7 g/dl is appropriate for most patients, but
symptoms can appear at higher hemoglobin level as well.
When hemoglobin is >7 g/dl, the guidelines in Table 1 can
be useful to determine the need for transfusions on an individ-
ual basis. If a decision is made to continue observation, it
should be kept in mind that the hemoglobin level is not stable
at the age of 18 mo because fetal hemoglobin synthesis can
decline further. The use of hydroxyurea should be deferred
until 3 y of age to determine if chronic transfusions are needed
based on the criteria in the table. Children meeting these
criteria would benefit from an earlier initiation of transfusions
to prevent growth failure and complications of ineffective
erythropoiesis. Delaying HU allows appreciation of the phe-
notype which is helpful in deciding whether to initiate regular
transfusions. The age of 3 y is a generally accepted threshold
to say if a patient has thalassemia intermedia who was placed
on regular transfusions due to symptoms or has thalassemia
major [4, 5]. These terms have been discarded in favour of the
current nomenclature of transfusion-dependent thalassemia
(TDT) and NTDT, but they remain relevant in assessing en-
dogenous hemoglobin production.
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Query 2. Often patients treated as NTDT have some de-
gree of hemolytic facies, borderline growth failure, and occa-
sional drop in hemoglobin to below 6–7 g/dl.When should the
diagnosis of a patient being treated as NTDT be changed to
thalassemia major and treated with regular transfusions
instead?

Comment: Hemoglobin levels in thalassemia exist along a
continuum so that a simple classification of patients into trans-
fusion dependent (TD) and NTDT is not feasible [3, 6]. The
criteria for transfusions stated in Table 1 are aimed at reducing
subjectivity in decision-making, but there will always be a
group of patients like this who do not fall into one or the other
group. An occasional drop in hemoglobin below 7 g/dl can be
managed with intermittent transfusions and mild skeletal
changes and growth deficits may be acceptable if the other
criteria such as progressive splenomegaly and quality of life
are not a concern [7]. In borderline cases the improvement in
symptoms can be assessed with a limited 6-mo period of
transfusions. Splenic enlargement is frequent and difficult
problem in NTDT. Progressive splenomegaly indicates that
the thalassemia is severe. These patients are likely to develop

hypersplenism which will further worsen anemia. In the past,
splenectomy was routinely performed in such cases, but the
long-term complications are quite significant. Patients who
undergo splenectomy and then stop regular transfusions are
at high risk for severe complications as adults, including pul-
monary hypertension, extra-medullary masses, osteoporosis,
and cerebrovascular disease. For this reason, rapid enlarge-
ment of spleen (Table 1) is considered an indication to begin
chronic transfusions [8–10]. In all cases, it should be empha-
sized to the family that the decision for starting or avoiding
transfusions is based upon the current assessment but can
change in the future. One particularly common issue is the
decrease in tolerance to anemia in adults that makes it neces-
sary to start transfusions much later in life.

Query 3.How do I decidewhen to increase transfusions from
a single to 2 units of packed red cells in a patient with thalassemia
major? At what age does this typically occur? How should one
balance the number of units and the frequency of transfusions?

Comment: The aim is to sustain pre-transfusion
hemoglobin in the desired range of 9.5–10.5 g/dl. To calculate
volume of transfusion, consider that (i) on an average, children
need 4-5ml/kg packed red blood cells (PRBC) per week, (ii) one
unit of PRBC is 325ml, (iii) the transfusion interval should be 3–
4 wk, and (iv) the maximum volume transfused at one visit
should not exceed 20 ml/kg [1, 2]. The final consideration is
whether the blood bank can provide half-units, which is possible
in large infusion centres that can share compatible units between
patients. Given these parameters, a single unit of blood would be
sufficient for children up to aweight of 20 kg or 6 y if they are on
a 3-wk schedule, and for younger children on a 4-wk schedule.
Beyond this weight (or age), a second unit will be needed when
pre-transfusion hemoglobin levels are consistently below target.
As an example, a child whose weight is 25 kg can receive 1
½ units every 4 wk, but when the weight approaches 30 kg, 2
full units can be transfused. The frequency of transfusions can be
adjusted between 3 to 4wk to keep the hemoglobin level at target
for children with intermediate weight. The ability to transfuse
partial units requires good communication between the blood
bank and infusion centre to avoid the need for discarding blood.
Inmedium to large infusion centres, patients who can share a unit
of blood can be paired together for same day transfusion.

Query 4. Is hydroxyurea useful in patients with beta-
thalassemia major?

Comment: When patients are receiving adequate blood to
meet hemoglobin targets (9.5 to 10.5 g/dl before transfusion),
there is no benefit of adding hydroxyurea. It is unclear, how-
ever, if hydroxyurea may have a role where access to blood is
limited and hemoglobin frequently drops below 9 g/dl in TM
[11]. Could there be a role for hydroxyurea in these cases to
boost hemoglobin, suppress bone marrow expansion or slow
the enlargement of the spleen? These questions have not been
addressed in a clinical trial, so it is not possible to endorse the
use of hydroxyurea in thalassemia major [12]. Hydroxyurea

Table 1 Indications to start chronic transfusions

(A) Indications to start transfusions if hemoglobin ≤7 g/dl on 2 occasions

1. Beta thalassemia major: <7 g/dl on 2 occasions more than 2 weeks
apart (excluding contributory causes such as infections) with or
without symptoms

2. E Beta thalassemia: <7 g/dl on 2 occasions, with symptoms (see
below)

(B) Indications to start transfusions if hemoglobin>7 g/dl

1. Growth

i. Infants (<2 y): Failure to gain weight for 3 mo

ii. Children: Height velocity < 3 cm/y

iii. Older children: Delay in pubertal onset: >12 y in females, >13 y in
males, endocrinology consultation

2. Skeletal facial changes: Subjective, discussion with family

3. Splenomegaly: Spleen >6 cm below costal margin at any time, or
enlargement >1 cm per year after 2 y of age

4. Extra-medullary hematopoiesis: Symptomatic; if asymptomatic then
moderate to severe extra-medullary hematopoiesis

5. Cerebrovascular disease: Overt stroke, silent infarcts, arterial
narrowing, moyamoya disease

6. Venous thrombo-embolism

7. Pulmonary hypertension: Echo TRV >3 m/s on 2 occasions, any
TRV >3.4 m/s, Catheterization confirmed

8. Osteoporotic fracture (one low-trauma fracture or 2 high-trauma
factures)

9. Quality of life in adults: a decline in capacity to work or perform
usual activities

(C) If the indication is not clear, a 6-mo trial of transfusions can help to
assess the need for continued transfusions

TRV Tricuspid regurgitant velocity
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should also not be used to delay transfusion therapy if the
criteria for transfusion-dependence are met, such as hemoglo-
bin level consistently below 7 g/dl.

Query 5. Deferasirox is currently the most popular iron
chelating drug administered to patients with thalassemia ma-
jor. Is it necessary to administer it empty stomach? Is absorp-
tion poorer with meals?

Comment: The absorption of deferasirox is increased by
dietary fat and studies have shown greater bioavailability
when deferasirox is given with food. There was initially a
concern that peak plasma levels of deferasirox are more vari-
able when given with meals, but this was not associated with
any increase in toxicity [13]. Conversely, deferasirox is better
tolerated by patients when taken with meals, which can im-
prove adherence with chelation. For these reasons, it is rec-
ommended to take deferasirox with food.

Query 6. In an individual patient, can one consider exceed-
ing the recommended maximum dose of 40 mg/kg/d of
deferasirox for iron chelation? Could this be considered in a
patient who is severely iron overloaded and deferoxamine is
not an option due to cost?

Comment: The dispersible tablet (DT) of deferasirox has a
dose range of 20–40 mg/kg/d. Another formulation of
deferasirox is the film coated tablet (FCT) which has improved
bioavailability and therefore the corresponding dose range is
14–28 mg/kg/d. Most patients will achieve negative iron bal-
ance with a deferasirox DT dose of 30 mg/kg/d, such that ex-
ceeding the maximum recommended dose of 40 mg/kg/d
should never be necessary [14]. In case of lack of efficacy,
consider if adherence with treatment is being compromised or
if the patient is receiving very high transfusion volume
(>300 ml/kg/y) [15]. There are certain scenarios where iron
overload needs to be lowered rapidly with combined chelation
therapy. These patients benefit from combination of deferasirox
with deferoxamine [16, 17], or deferasirox with deferiprone
[18] to increase chelation intensity.

Query 7. Is there an evidence to suggest that administering
deferasirox in two divided doses is more efficacious than a
single dose per day?

Comment: Use of twice daily instead of once daily dosing
leads to lower peak and higher trough plasma concentrations of
deferasirox. Some studies suggest that patientswho are refractory
to once daily deferasirox can respond to taking the same total
amount as two divided doses [19]. This approach has also been
tried in patients who have creatinine elevation with a single daily
dose. However, most patients are not expected to benefit from a
trial of twice-daily dosing. The routine use of twice-daily dosing
is also not recommended because of adherence with prescribed
therapy is lower when a drug is given in multiple daily doses.

Query 8. How frequently should liver enzymes be moni-
tored in a patient receiving deferasirox? What is the protocol
for stopping and restarting the drug if the enzymes become
elevated?

Comment: Interpretation of elevated liver enzyme concen-
trations in thalassemia is complex due to multiple potential
etiologies. Besides deferasirox, high liver iron concentration,
chronic viral hepatitis, and any intercurrent illness can induce
transaminitis. A general guideline for monitoring of potential
toxicity from deferasirox is provided in Table 2 [2, 20–22].

Query 9. A patient with NTDT begins to show signs of
growth failure near adolescence with hemoglobin hovering
around 7 to 8 g/dl. I wish to start him on regular transfusions
but fear the development of alloimmunization at this relatively
older age. What should I do?

Comment: Development of antibodies to donor red blood
cells is a serious complication of transfusion therapy in thal-
assemia [23, 24]. Extended phenotypic matching of red blood
ce l l un i t s wou ld ma rked ly r educe the r i sk o f
alloimmunization. However, due to the cost involved in find-
ing phenotypically matched donors, the current recommenda-
tion is that patients who are not alloimmunized receive blood
matched only to Rh and Kell antigens. This is based on the
observation that most alloantibodies are directed against Rh
(C,c ,E,e) and Kel l ant igens . The preva lence of
alloimmunization in thalassemia in India has been reported
to be 3–10% [25, 26], which is lower than reported in the
United States (20%). This variation may reflect the difference
in ethnicity between patients and donors which increases the
potential for mismatch of red cell antigens. In India, popula-
tion mobility in the metropolitan centres may increase the risk
of alloimmunization in the future if red cell phenotypes are
distinct in the different geographical regions of the country.
Among patient variables, initiating transfusions at an older
age or during pregnancy increases the risk of developing
alloimmunization. In such cases, at a minimum, the blood
should be matched to Rh/Kell, but preferably include Duffy,
Kidd and S antigens as well.

Query 10. Should an allogeneic stem cell transplant ever
be considered in a patient being treated as NTDT?

Comment: Inherent in the decision to not transfuse a pa-
tient with thalassemia is the assessment that he or she will
have an acceptable quality of life without the development
of chronic complications that can affect longevity [7]. Stem
cell transplant cannot be recommended in this setting.
However, if the decision to not transfuse is based on the lack
of availability of blood or the development of red blood cell
alloimmunization, then the patient does not truly fall in the
NTDT group and transplant can be considered as an option.

Query 11.What is the duration over which a unit of blood
should be transfused in everyday practice in thalassemia
day care centre?

Comment: The maximum rate of transfusion is 5 ml/kg per
hour. Transfusion is started at a very low rate for the first
15 min to confirm compatibility, then either increased to the
maximum rate or at the patient’s preferred rate. From start to
finish, a typical transfusion of 16 ml/kg should take less
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than 4 h if only one unit is transfused or 5–6 h if two units are
given. Blood bank policy requires that a unit of blood be
transfused in under 4 h from the time it is issued.

Query 12. A 13-y-old patient with thalassemia major re-
quires 2 units at each visit. Should the 2 units be transfused
consecutively on a single day or over 2 d?

Comment: Both units should be transfused on a single day
if the volume of transfusion does not exceed 20 ml/kg. The
entire transfusion can be completed in less than 6 h once the
units have arrived at the infusion centre.

Query 13. At what temperature should blood be trans-
fused? Should one wait for it to reach room temperature?

Comment: The transfusion should be initiated at the tem-
perature at which blood was issued by the blood bank, usually
1-6 °C. Bringing blood to room temperature is neither neces-
sary nor desirable as it extends the time since its release from
the blood bank and increases the risk of growth of any bacte-
rial contaminants. In cold weather, the infusion centre can be
kept warm or the patient can be offered extra blankets if need-
ed to increase their comfort.

Query 14. An 8-y-old patient with thalassemia major has
increased transfusion requirement for 6 mo from one unit

every 21–25 d to lately every 10–14 d. Pre-transfusion hemo-
globin is typically 6–8 g/dl. Liver is 5 cm and spleen 8 cm
below the costal margin. Father owns a small ‘daily-needs’
shop in a village. Will you recommend splenectomy?

Comment: Splenomegaly in thalassemia major is a conse-
quence of inadequate transfusion therapy. Patients who main-
tain hemoglobin >9.5 g/dl prior to transfusion do not develop
splenomegaly. In this child, the transfusion of a single unit of
blood every 3–4 wk did not meet the recommended targets
due to growth and weight gain. The recommended approach is
to intensify transfusions for 6–9 mo to maintain hemoglobin
in the 10–11 g/dl range, which would reduce the hepato-
splenomegaly and after which the lower target of 9.5 to
10.5 g/dl can be resumed. This often requires transfusion of
20 ml/kg at each transfusion visit, every 2 wk initially and
then every 3 wk. Since spleen size contributes to the intravas-
cular volume, the transfusion requirement decreases as
splenomegaly is reversed. If such an approach is impractical
due to the cost of care, then splenectomy would aid in reduc-
ing the transfusion needs. However, prevention of splenic en-
largement with adequate transfusions is by far the better ap-
proach. The risks associated with splenectomy in thalassemia

Table 2 Guidelines for monitoring of potential toxicity from deferasirox [2]

Adverse effect Monitoring Frequency Action#

Reduced renal function Serum creatinine 3–4 wk - Lower dose by 25% if >33% increase over baseline at 2 consecutive visits
- Lower dose by 50% for 1 wk if > upper limit of normal (ULN)
- Increase gradually to the previous dose if tolerated.
- Interrupt therapy if creatinine >2x ULN

Renal tubular
dysfunction

Serum potassium,
phosphorus, and
bicarbonate

3–4 wk - Lower dose by 25% if potassium, bicarbonate or phosphorus are
< lower limit of normal on 2 consecutive visits

- Interrupt treatment for 1 wk or more for severe deficits

Proteinuria Urine protein: creatinine ratio
(or albumin: creatinine)

3 mo - Confirm any urine dipstick 2+ or higher with spot urine protein: creatinine
or albumin: creatinine ratio

- If urine protein: creatinine ratio > 0.5 g/g (or albumin: creatinine >300 mg/g)
on 2 consecutive samples one month apart, lower dose by 50% and consider
nephrology evaluation

- Explore alternative causes for proteinuria

Elevated transaminases,
but normal at baseline

Alanine
amino-transferase (ALT)

3–4 wk - Lower dose by 25% if ALT>3x ULN on 2 consecutive visits
- Interrupt therapy if ALT>10x ULN or direct bilirubin >2x ULN
- Explore alternative causes for elevated ALT

Elevated transaminases
at baseline

Alanine
amino-transferase (ALT)

3–4 wk - Lower dose by 50% in individuals with chronic viral hepatitis
or marked liver iron burden if further elevation in ALT (>2x from baseline
value and > 5x ULN) on 2 consecutive visits

- If ALT does not improve after one month of holding DFX, the higher dose may
be resumed

Retinopathy Retinal examination 12 mo - Specialty evaluation to rule out alternative etiology if abnormal

Drug interactions Concomitant drugs 3–4 wk - Evaluate potential interaction with the initiation of any new drug

# Action: Consultation with a comprehensive thalassemia centre is recommended if toxicity is recurrent or causes interruption of treatment;
DFX Deferasirox
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major are sepsis, thrombosis, pulmonary hypertension, and an
increase in an extra-hepatic iron deposition.

Query 15. I deal with patients with beta thalassemia as well
as E beta thalassemia. What are the common differences in
treatment in the two conditions?

Comment: E beta thalassemia is generally less severe than
beta thalassemia, although both conditions can vary between
mild anemia to transfusion-dependence [10, 27]. HbE is a
functional hemoglobin with better oxygen carrying character-
istics than HbF. Even when combined with a beta 0 mutation,
the variable synthesis of HbE and HbF affects the patient’s
phenotype [28]. It is less common for patients with HbE to
become transfusion-dependent during infancy. Additionally, a
hemoglobin of 6–7 g/dl can be well tolerated in some patients
with E beta thalassemia. Thus, the decision to begin regular
transfusions cannot be based on hemoglobin alone. The symp-
toms that would prompt transfusions are provided in
Table 1. Hydroxyurea seems to be less effective in E beta than
in beta thalassemia. The co-inheritance of alpha thalassemia (1
or 2 gene deletion) significantly ameliorates anemia in E beta
thalassemia. The spectrum of complications is similar be-
tween the two conditions. The major issue is to recognize that
indications for starting transfusions and targets for pre-
transfusion hemoglobin are somewhat different, so that stan-
dard guidelines for beta thalassemia major should not be uni-
formly adopted for E beta thalassemia. One could aim for a
lower pre-transfusion hemoglobin in E beta thalassemia based
on adequate growth and lack of symptoms of anemia. The
customization of treatment plan is important in this group of
patients.

Query 16. Do you think gene therapy would be accessible
to most patients with beta-thalassemia major in the low and
middle-income countries?

Comment:Onemust begin by emphasizing that prevention of
thalassemia remains the central pillar of any attempt to reduce the
number of individuals affected by thalassemia major [29]. If new
births with thalassemia are decreased, more resources will be
available to care for the current patients. These patients will ben-
efit from curative therapy, whether in the form of bone marrow
transplant or gene therapy. The expense of the current version of
gene therapy will be prohibitive until cost reductions can be
found in the manufacturing process [30]. It is also essential that
the current efforts to develop gene therapy directed at the com-
mon thalassemia mutations in India is expanded as this can pro-
vide a lower cost alternative. Alternative approaches such as
performing the procedure in utero or at a young age, or
the development of in vivo gene therapy may eventually prove
to be more accessible [31, 32]. Research into improving out-
comes for alternative donor bone marrow transplants should also
be intensified [33, 34]. In the wider picture, gene therapy is only
one of several approaches that deserve attention to reduce the

burden of thalassemia major in India and other resource-
constrained countries.

Query 17. Should patients with thalassemia major and
NTDT be supplemented daily with calcium and vitamin D3?
If yes, how much? What if the vitamin D3 levels are normal?

Comment:Osteopenia in thalassemia major or NTDToccurs
from multiple causes, such as anemia, bone marrow expansion,
poor nutrition, low calcium intake, vitamin D deficiency, zinc
deficiency, poor physical activity, low body weight, delayed
puberty, and hypogonadism. Suboptimal peak bone mass is a
serious issue in adults with thalassemia as it predisposes to frac-
ture risk and chronic pain later in life. Ensuring adequate calci-
um and vitamin D intake is an important modifiable risk factor.
It is recommended to maintain plasma 25-OH vitamin D3 level
in the 30–40 ng/ml range. This test should be done once or
twice annually to determine vitamin D status. If the level is
low, then vitamin D3 should be supplemented at a dose of
2000 IU daily [35]. Patients with 25-OH D3 level < 15 ng/ml
should be given 60,000 units orally once a month (this dose can
be administered during the transfusion visits for convenience)
for 4–8 doses. Patients with normal vitamin D status should take
vitamin D3 1000 IU daily and encouraged to spendmore time in
outside play or other activities to increase sun exposure. The
goal of calcium intake is to meet the requirement from diet
and use supplements if needed to provide up to 50% of daily
need. The recommended dietary allowance for calcium is as
follows: 1–3 y: 700 mg, 4–8 y: 1000 mg, 9–18 y: 1300 mg,
and adults: 1000 mg [36]. Patients are directed to increase die-
tary sources of calcium, particularly dairy products, vegetables
such as mustard and cabbage, and beans. Calcium supplements
should not be used as the main source to meet daily requirement
due to the risk of nephrolithiasis.

Query 18. Is the measurement of HbA1c reliable in pa-
tients with thalassemia?

Comment: HbA1c or glycated hemoglobin is formed in
a time-dependent manner as the red cells are exposed to glu-
cose in the plasma over their life span of 120 d. Therefore, the
use of HbA1c is unreliable in thalassemia or any other
hemolytic anemia that shortens red cell survival. In thalasse-
mia major, the presence of transfused red cells is another var-
iable affecting the interpretation of A1c. Fructosamine can be
used instead of HbA1c to assess glycemic control in thalasse-
mia major.

Query 19. A patient with thalassemia major has had a
splenectomy. What are the recommendations for booster vac-
cines in the follow-up?

Comment: Assuming that all vaccines were up to date at the
time of splenectomy (specifically including meningococcal
ACWY and B, Haemophilus influenzae type b, and
the pneumococcal polysaccharide and conjugate vaccines), the
following are recommended [37]: Patients should receive the
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influenza vaccine every year prior to onset of flu season, one
booster dose of pneumococcal polysaccharide vaccine 5 y after
the first dose, and a booster dose of meningococcal ACWYevery
5 y. Patients over the age of 65 y should receive another booster
dose of pneumococcal polysaccharide vaccine.
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