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Abstract

Background

The World Health Organization (WHO) has announced that severe acute respiratory syndrome corona
virus-2 (SARS-CoV-2) outbreak is a public health emergency requiring international concern.
Thalassemia syndromes are the most prevalent monogenic hemoglobin disorder in world and Iran is
located on thalassemia belt, so this type of hemoglobinopathy has a critical importance in our country.

Materials and Methods: In this overview, the research was conducted by screening the relevant
articles evaluating the COVID-19 in patients with thalassemia. An electronic search was performed in
online data bases of Scopus, Sid.ir, EMBASE, Cochrane, Web of Science and Medline (via PubMed)
with English and Persian language from December 2019 up to November 2020.

Results

Overall, 59 articles could be originally identified, 43 of which were excluded and 16 articles have
been investigated. Thalassemic patients had a higher risk for severe clinical events due to 2019 novel
corona virus. Presence of comorbidities could aggravate the course of COVID-19 in these patients. In
thalassemic patients, the protocol of transfusion should not be altered. Also in asymptomatic
thalassemic cases, iron chelation should not be stopped but in thalassemic patients with confirmed
COVID-19 infection, iron chelation must be discontinued.

Conclusion

According to low number of reported cases of infected thalassemic patient with confirmed COVID-
19, there are many unanswered question in management of these vulnerable patients. In this setting
treatment decision need to be individualized on a case-by-case basis. In order to deliver an appropriate
treatment for these patients, a teamwork between attending clinicians is of utmost importance.
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COVID-19 and Thalassemia

1- INTRODUCTION

Thalassemia syndromes are the most
prevalent monogenic disorder in the world
that presents as a hereditary hemolytic
anemia. The important characteristic of
this  hemoglobinopathy is defective
biosynthesis of a or  chins. Imbalance in
o/B globin chain ratio results in ineffective
erythropoiesis, chronic hemolytic anemia
and iron-overload (1). Patients with
transfusion dependent thalassemia (TDT)
often present with severe anemia in early
infancy or childhood and need lifelong
transfusions in order to survive. Non-
transfusion dependent thalassemia (NTDT)
often manifesting later in childhood or
even adulthood and do not need regular
transfusions and sometimes on certain
situations, transfusion is indicated for them
(2). The consequence of these repeated
transfusions is iron accumulation in
different organs such as heart, liver and
pancreas, hence thalassemic patients need
iron chelator drugs in order to increase
their life span (3).

Complications due to iron overload present
much earlier in patients with TDT in
comparison to NTDT group (4). Iran is
located on thalassemia belt and the gene
frequency is approximately 4% (5). WHO
has announced that 2019 novel corona
virus disease (COVID-19) caused by
SARS-CoV-2 is a public health emergency
that needs international concern (6).
According to WHO recommendation,
severity of COVID-19 could be classified
as mild, moderate, severe and critical. In
mild type, gentle clinical symptoms
without pneumonia on chest CT-Sscan. In
moderate type, fever and other respiratory
symptoms such as cough with pneumonia
on chest CT scan and in severe types,
respiratory distress (respiratory rate > 30 /
min) and hypoxia (oxygen saturation <
93%) exists. In critical type, always
respiratory failure requiring mechanical
ventilation, shock or other organ failure
presents. In this type, patients need
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intensive care unit (ICU) admission (7).
Thalassemia patients are at increased risk
for developing of severe complications
from the COVID-19. However, the
outbreak of SARS-COV-2 has an
important effect on patients, their families
and physicians (8). This study, reviews the
management strategies and provides some
important recommendations for patients
with thalassemia.

2- MATERIALS AND METHODS

In this review, an electronic search
was performed in online databases of
Scopus, EMBASE, Sid.ir, Cochrane, Web
of Science and Medline (via PubMed) with
English and Persian language from
December 2019 up to November 2020.
The single and combination keywords of:
"2019 novel coronavirus" OR "2019-
nCoV" OR "COVID-19" AND
"Thalassemia™ OR "Hemoglobin
Disorders" have been selected. The
references of all included articles were
searched to identify additional studies. The
title, abstract and full text of all documents
identified using these search criteria were
screened by two pediatric subspecialists, a
pediatric hematologist and oncologist and
a pediatric infectious disease specialist.
Then the articles describing thalassemic
patients who were infected with COVID
19 selected. Overall, 59 articles could be
originally identified, 43 of which were
excluded after title, abstract or full text
reading, because they did not correlate
with COVID 19 in thalassemia.

3- RESULTS

A total number of 16 studies were
finally selected. The results of these
studies have been classified in 3 groups:
factors which are contributing in increased
susceptibility of thalassemic patients to
COVID-19, blood supply challenges
during this pandemic and management of
thalassemic patients who are infected with
COVID 19.
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A: Susceptibility of thalassemic patients
to COVID-19:

In thalassemia, multiple factors may
increase the risk of SARS-CoV-2 infection
and even may be associated with a worse
clinical outcome in COVID-19. These
patients need to repeated hospitalization or
visit healthcare facilities for blood
transfusions (9).

1. Hemolysis

Both intravascular and extra vascular
hemolysis can occur in thalassemia. Any
gradual or prompt decline in hemoglobin
concentration may lead to an unfavorable
prognosis during COVID-19 infection.
Therefore, transfusion of packed cell could
improve the outcome of these patients
(10).

2. Splenectomy

Splenectomy is another therapeutic
modality that is often indicated in older
age group. Splenectomy could cause
susceptibility to bacterial infections and
serious life-threatening  sepsis. In
splenectomized thalassemic patients who
are infected with COVID-19, the risk of
secondary overwhelming bacterial
infection increases (8). Furthermore,
repeated transfusions in thalassemic
patients results in alteration in circulating
lymphocyte subsets leading to partial
immune deficiency. Also splenectomy
changes the pattern of cytokine production
in patients with thalassemia (11). In a
study from Indonesia on 116 -
thalassemia major, researchers have found
that splenectomized thalassemia major
have increased neutrophil count, but
significantly decreased neutrophil
phagocytosis (12). Up to now, there is no
evidence in favor of splenectomy has been
associated with increased risk of COVID-
19 infection in comparison to general
population (13). Karimi et al. in a study
from Iran on 15 thalassemic patients with
documented SARS-CoV-2 infection and
eight symptomatic f -thalassemia patients
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without performing the test, have been
demonstrated that splenectomy was not
significantly associated with the fatal
outcome. In this study eighty percent of
patients with confirmed COVID-19 have
been splenectomized (14).

3. Iron overload

Iron overload is the main factor which is
responsible for immune deficiency in -
thalassemia.  Iron  accumulation in
thalassemia is associated with toxic radical
formation and progressive tissue damage.
Iron has a critical role in cytokine
activities such as interferon gamma
effectors pathways toward macrophage
and also nitric acid formation or immune
cell proliferation. Hence, this metal is a
key element in host immune surveillance
(15). In addition, iron overload leads to
decreased antibody-mediated and mitogen-
stimulated phagocytosis by monocyte and
macrophages. Iron accumulation could
affect  T-lymphocyte  subsets  and
modification of lymphocyte distribution in
various parts of the immune system.
Moreover, iron overload results in a
significant increase in suppressor T cell
(CD8*) numbers and activity and a decline
in number, activity and proliferation
capacity of helper T cells (CD4%). Iron
accumulation could alter the production of
cytotoxic T cells and immunoglobulin
secretion. Furthermore, iron overload may
cause suppression of complement system
function (16). Iron overload is the
principal etiology of elevated production
of reactive oxygen species and free
radicals leading to oxidative stress in
thalassemia major (13). Also there is no
association between iron chelation and
vulnerability to SARS-CoV-2 infection.
However, it is recommended in
symptomatic COVID-19 positive
thalassemic patients, iron chelation must
be stopped (17).

4. Cardiac and hepatic complications
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Various  pro-inflammatory ~ mediators
which has been associated with COVID-
19, could play a significant role in
occurrence of heart disease and arrhythmia
(13). Shi et al. in a study from Wuhan city
in China have been shown that cardiac
insult is a prevalent condition among
hospitalized patients with COVID-19 and
it is associated with a higher mortality risk
(18). Therefore, in thalassemic patients
with cardiac co- morbidities, a close
cardiovascular surveillance during
COVID-19 outbreak is recommended (13).

Thalassemic patients with a cardiac T2* <
10 milliseconds, or liver iron concentration
(LIC) more than 14mg/gr/dry weight of
liver and a serum ferritin level > 2000
mg/ml have an increased risk for cardiac
complications. Therefore, monitoring of
cardiac function in these patients is
advisable (19, 20). Another morbidity in
TDT is hepatic iron overload, which may
lead to chronic liver disease and cirrhosis.
Cirrhosis causes immune dysfunction in
these patients (21). Advanced liver disease
is one of the most significant risk factors
for severe type of COVID-19. However
still there are many questions about the
association between underlying liver
disease and the course of SARS-CoV-2
infection (22).

5. Endocrinopathies

Recently adrenal insufficiency due to iron
overload has been considered in
thalassemia major. Adrenal insufficiency
is an emerging issue in transfusion
dependent thalassemia patients that needs
appropriate treatment (23, 24). Adrenal
hypo-function may render the thalassemic
patients to severe infections. These
patients require glucocorticoid therapy and
steroids have been shown to slow down
the clearance of viral RNA (ribonucleic
acid) (8). Diabetes mellitus leads to
immune dysfunction and impairment in
immune responses such as T cell and
macrophage activation. Chronic
hyperglycemia affects negatively on
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immune system and therefore increases the
risk of morbidity and mortality due to both
viral and bacterial infections. Therefore, in
patients with diabetes, strict glycemic
control and adherence to general
preventive measures have been
recommended (25).

B: Blood supply challenges

The volume of blood donation during
COVID-19 outbreak has been decreased
dramatically (26). During the COVID-19
pandemic, a marked reduction in blood
donor occurs. On the other hand, the
demand for blood or blood products may
decrease because elective and non-urgent
surgical options are deferred. This may
compensate somewhat the reduction of
blood supply for thalassemic patients who
require chronic transfusion in order to
survive (8). However, any decline in
hemoglobin concentration in thalassemic
patients could affect the general condition
of these patients and administration of
packed cell would improve the clinical
outcome in these individuals (10).

One of the most challenging topics during
COVID-19 pandemic is the potential of
SARS-CoV-2 transmission via blood and
blood products. Up to now, there is no
evidence that respiratory viruses such as
corona viruses have been transmitted by
transfusion; however, the possibility of
transmission of SARS-CoV-2 virus via
transfusion during the incubation period or
from asymptomatic individuals needs
further investigation (27). Furthermore,
confirmed COVID-19 individuals should
be deferred from blood donation for at
least 28 days after the resolution of
symptoms or completion of treatment (28).
After the outbreak of SARS (Severe Acute
Respiratory ~ Syndrome) and MERS
(Middle East Respiratory Syndrome), in
some studies pathogen inactivation /
reduction technologies (PRTS) have been
studied. Some blood products could be
damaged by PRT, therefore a single PRT
is not recommended for all blood products
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(29, 30). Two principal methods for
inactivation of viruses in blood products
are heating and solvent / detergent (S/D).
Also heating causes denaturation of
proteins in blood components, so it can be
used only for manufactured plasma
products. However, PRT methods are
expensive and introduction of these
technologies for inactivation of COVID-19
in blood products would not be cost-
effective and is not advised (27).

C: Treatment of thalassemic patients
during COVID-19 pandemic

1. Transfusion

In thalassemic patients, any drop in
hemoglobin concentration could
deteriorate clinical condition of them;
hence the protocol of transfusion should
not be altered (10). In thalassemia
intermedia, the use of hydroxyurea during
SARS-CoV-2 outbreak may be
problematic, because this drug is a
cytotoxic agent with possible immune-
compromising effects which may be
contributing to an unfavorable prognosis
for these patients (9).

2. lron chelation

There is no evidence regarding a relation
between iron chelation in thalassemic
patients and susceptibility to COVID-19.
Hence in asymptomatic thalassemic cases,
iron chelation should not be stopped. In
thalassemic  patients with  confirmed
COVID-19 infection, iron chelation must
be discontinued (17). It has been advised
for all of febrile transfusion dependent
thalassemic patients to stop iron chelators
until the fever has subsided and the
etiology of fever has been evaluated.
However, in patients with severe cardiac
hemosiderosis, stopping iron chelation in
fever could be harmful (10).

3. Splenectomy

At present, there is no evidence that
splenectomy increases the risk of SARS-
CoV-2 infection in thalassemic patients,
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although splenectomized patients in case
of fever, should be assessed for secondary
bacterial infection, which may have
occurred along with COVID-19. In these
situations, broad spectrum antibiotics
could be helpful (13).

4. Anti-Coagulation

In  thalassemic  patients, especially
thalassemia intermedia, the risk of
thromboembolic events increases.
Profound hemostatic alteration has been
observed in these patients and multiple
factors have been attributed to the
hypercoagulable state among thalassemia
patients (31). There is currently no
evidence about increased risk  of
thromboembolic event in thalassemic
patients with COVID-19. However,
regarding that severe SARS-CoV-2
Infection is a predisposing factor for
coagulopathy, it has been recommended to
administer prophylactic anticoagulation for
all patients with severe COVID-19 (32).
Many patients with severe SARS-CoV-2
infection manifest with disseminated
intravascular coagulation or thrombotic
microangiopathies. Coagulopathy in these
patients has been associated with increased
mortality rate (33).

5. Hematopoietic stem cell
transplantation and gene therapy

Hematopoietic stem cell transplantation
(HSCT), and gene therapy are two
therapeutic modalities which can cure
thalassemic patients and is the treatments
of choice for these cases. However, these
patients need prolonged post-transplant
immunosuppression. It is still  not
understood whether this
immunosuppression could increase the risk
of COVID-19 in these patients, therefore it
has been recommended for stable patients
such as thalassemia and sickle cell disease,
procedures such as HSCT and gene
therapy should be stopped during COVID-
19 pandemic until this situation stabilizes
(10, 32).
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6. Novel therapies

Luspatercept is a new medication which
has been approved for treatment of both
malignant and non-malignant disorders
characterized by ineffective erythropoiesis
and severe anemia. The effect of this drug
is on pathological human erythropoiesis
(34). Luspatercept has a significant role as
a potential regulator in erythropoiesis and
shows an elevated expression in immature
erythroblasts in thalassemic patients (35).
Piga et al. in an open- label phase 2 study
have reported that this medication could
increase  hemoglobin level in non-
transfusion dependent thalassemia (NTDT)
patients and also reduces transfusion
burden in TDT patients (36). Also,
Cappellini et al. in a randomized double
blind placebo- controlled study have
shown the efficacy of this drug in TDT
(37). Currently there is no evidence that
thalassemia patients, who infected with
COVID-19, should discontinue
luspatercept (32).

7. Care of thalassemic patients

Preventive strategies by health workers,
clinicians, transfusion wards, parents of
patients and patients themselves are
mandatory in order to reduce the number
of infected thalassemic cases with
COVID-19. Thalassemia patients should
strictly avoid contact with individuals who
manifest symptoms of COVID-19 such as
fever and cough (10). Regarding high
hospitalization rate of thalassemic patients,
nosocomial transmission is one of the main
routes of SARS-CoV-2 dissemination
among these patients. However, it is
strongly recommended to transfuse these
patients in an outpatient setting instead
hospitals. Washing hands according to
WHO recommendations, using sanitizers,
wearing proper masks and social
distancing are general preventive measures
for these individuals (8). In thalassemic
patients with symptoms of cough, fever,
fatigue or other symptoms suggestive of
SARS-CoV-2 infection, it is required to
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test COVID-19 PCR (polymerase chain
reaction) as soon as possible. If the test is
positive or a high suspicion for COVID-
19, immediately should be contacted with
treating clinician (32). Regarding little
clinical  experience about infected
thalassemic patients with COVID-19,
clinician should strictly monitor these
cases, because this novel virus could
exaggerate ~ hemolytic  anemia  in
thalassemia, and therefore an increase in
blood requirement (32). In thalassemia
patients with severe comorbidities such as
those with suboptimal transfusions or
severe iron overload or diabetes, a close
collaboration  of  patient’s  treating
physician with a medical team including
cardiologist, infectious disease specialist
and endocrinologist has been
recommended (8). Also the routine tests
such as CBC and serum ferritin should
continue as wusual during COVID-19
outbreak. In clinically stable patients with
low iron load, it is better to postpone
annual monitoring tests such as magnetic
resonance imaging (MRl T2%), dual
energy X-ray absorptiometry (DEXA),
ophthalmology exam and audiology tests
until the stabilization or end of the
pandemic in community (8).

4- DISCUSSION

Patients with hemoglobinopathies
such as thalassemia are more vulnerable to
COVID-19 and may be at higher risk for
developing severe complications of SARS-
CoV-2 compared to general population (9).
However, whether major thalassemia
patients get more severe forms of COVID-
19 is a challenging item and there are some
conflicts about this topic. Motta et al. in a
recent study on 11 patients with
thalassemia and COVID-19 in Italy have
not found increased severity of COVID-19
in thalassemia patients. In their study, 10
of 11 patients were TDT and only one
patient had NTDT. All the patients have
associated comorbidities and eight of them
have been splenectomized. Perhaps small
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number of participants in this study may
lead to this result and a larger number of
cases need to be collected to define the
impact of SARS-CoV-2 virus on outcome
of thalassemic patients (38). In a survey by
De Sanctis et al. 17 centers from 10
countries, 9499 patients with
hemoglobinopathies have been
participated. In this study 13 cases, 7 with
thalassemia major, 3 with thalassemia
intermedia and 3 with sickle cell disease,
with documented COVID-19 infection
were identified. In 6 patients the course of
disease was moderate and in 3 cases was
severe. A 30 years old female with
thalassemia major has been expired due to
critical form of SARS-CoV-2 infection in
intensive care unit. These authors have
found that 70% of symptomatic cases need
hospitalization and co morbidities could
aggravate the course of this infection in
thalassemia (9).

In another study from lIran which was
performed as a multicenter, retrospective
and cross sectional survey, a total of 15950
thalassemia major and 2400 thalassemia
intermedia have been evaluated. 15
confirmed cases with COVID-19 (12
thalassemia major and 3 thalassemia
intermedia) had been identified. However,
8 symptomatic suspected B- thalassemia
cases (6 thalassemia major and 2
thalassemia intermedia) of COVID-19
were detected. 17 patients (73.9%) had
mild to moderate disease and 6 patients
(26.1%) have been expired. More than
60% of all participants had at least one
comorbidity and 80% of them were
splenectomized. In this study, authors have
shown that the mortality rate of COVID-19
among thalassemic patients was much
higher compared to general population
(14). Also in a COVID-19 webinar which
was presented by the European
Hematology Association (EHA), 51
patients with TDT and confirmed COVID-
19 have been reported. 46 patients
presented with mild to moderate
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symptoms, but 5 patients had been
hospitalized and 3 cases died (14).
Moreover, a hypothesis has been proposed
by Lansiaux that B-thalassemia patients
(especially in Sardinia — Italy) may have
an immunity against SARS-CoV-2
infection. B chain of hemoglobin is a
potential target for this virus and could be
absent or diminished in the blood of B-
thalassemia patients (hypothesis) (39). To
date, no detailed study has been performed
about the COVID-19 in thalassemia and
our knowledge about the impact of
COVID-19 on this hemoglobin disorder is
insufficient (10).

5- CONCLUSION

Patients ~ with  thalassemia  are
vulnerable to SARS-CoV-2 infection due
to their clinical complication. Presence of
comorbidities could aggravate the course
of COVID-19 in these patients. Therefore,
thalassemic patients should strictly follow
the general preventive measures such as
social distancing and wearing mask. Few
cases of thalassemia and COVID-19 have
been reported so far. Certainly more data
should be collected in order to better
evaluate the impact of SARS-CoV-2
infection on patients with thalassemia.
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