
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Transfusion Clinique et Biologique 29 (2022) 70–74

Disponible  en  ligne  sur

ScienceDirect
www.sciencedirect.com

Original  article

SARS-CoV-2  infection  in  patients  with  �-thalassemia:  The  French
experience

Estelle  Jean-Mignarda,b,  Gonzalo  De  Lunac,  Laurent  Pascald,e, Imane  Agoutib,∗,
Isabelle  Thuretb

a Département de médecine interne, hôpital de la Timone, Assistance Publique des hôpitaux de Marseille, Marseille, France
b Centre de référence des syndromes drépanocytaires majeurs, thalassémies et autres pathologies rares du globule rouge et de l’erythropoïèse, Assistance
Publique des hôpitaux de Marseille, 264, rue Saint-Pierre, 13005 Marseille, France
c Service de médecine interne, centre de référence des syndromes drépanocytaires majeurs, thalassémies et autres pathologies rares du globule rouge et de
l’Erythropoïèse, hôpital Henri Mondor, APHP, Paris, France
d Service d’onco-hématologie adulte, hôpital Saint-Vincent de Paul, GH de l’institut catholique de Lille, Lille, France
e Centre de référence des syndromes drépanocytaires majeurs, thalassémies et autres pathologies rares du globule rouge et de l’Erythropoïèse, CHRU de Lille,
Lille,  France

a  r  t  i c  l  e  i n  f  o

Article history:
Available online 1 July 2021

Keywords:
Thalassemia
COVID-19
SARS-CoV-2

a  b  s  t  r  a  c  t

Introduction.  – Because  of  iron  overload  complications,  thrombosis  and  infectious  predisposition,  patients
with  severe  forms  of  thalassemia  are  likely  to  be at increased  risk  of  COVID-19  complications.
Results.  – A  national  survey  conducted  during  the year 2020  across  the  French  reference  centers  for
hemoglobinopathies  identified  16 cases  of COVID-19  confirmed  by  RT-PCR  in  beta-thalassemia  patients.
Their  age  ranged  from  11  months  to  60 years.  15  patients  were  transfusion-dependent  and  6 were  splenec-
tomized.  Concerning  iron  overload  related  complications,  none  had  diabetes  or cirrhosis  and  only  one  had
experienced  heart  failure.  All 4 pediatric  patients  were  pauci-symptomatic  during  the  viral  episode.  Three
patients (41,  49 and  57 years  old) developed  COVID-19  pneumonia  requiring  oxygen  therapy  without  the
need  for  mechanical  ventilation.  Neutropenia  (absolute  neutrophils  count  <  0.5  10 9/L)  was  observed  in  2
patients  receiving  long-term  treatment  with hydroxycarbamide  and  deferiprone.  No  thrombosis  event,
organ  failure  or death  occurred.  All  patients  recovered.

Conclusion.  –  Severity  of COVID-19  in this  population  of young  and  middle-aged  patients  appeared
increased  compared  to the  general  population  but remained  mild  to  moderate  as  already  described
in  the  few  series  reported  in  the literature.  Occurrence  of  adverse  events  related  to chronic  treatment
administered  in  thalassemia  disease  may  be favored  by  the infectious  episode.

©  2021  Société  franç aise  de  transfusion  sanguine  (SFTS).  Published  by Elsevier  Masson  SAS. All  rights
reserved.
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1. Introduction

Since the first cases of Coronavirus Disease 2019 (COVID-19)
caused by the novel severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) reported in China in December 2019, more than 140
million patients were infected across the world (April 20, 2021)
[1]. During the year 2020, a total of 2,600,498 confirmed cases of
COVID-19 and more than 64,000 deaths were recorded in France

[2]. Although the majority of infected patients experienced mod-
erate or asymptomatic disease, advanced age and the presence of
comorbidities increase the risk for developing serious complica-
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ions during COVID-19 for which there is currently no curative
reatment [3].

Thalassemia is a hereditary disorder characterized by a decrease
n the production of normal hemoglobin. In the most severe
orms of beta-thalassemia (beta-thalassemia major or Transfusion-
ependent Thalassemia, TDT) the absent or decreased synthesis of
eta-globin chains leads to profound anemia requiring long-term
ransfusion therapy since early infancy. The main consequence of
ransfusions is iron overload. Long-term iron chelation therapy is
lways associated to regular transfusion regimen [4,5]. In inter-
ediate severity forms, rarer than TDT, anemia is less severe and
ransfusions are not indicated or only occasionally (non-transfuso-
ependent beta-thalassemia, NTDT) but patients are exposed to
he complications stemming from chronic hemolytic anemia, inef-
ective erythropoiesis, iron overload secondary to intestinal iron

r Masson SAS. All rights reserved.
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hyperabsorption and predisposition to thromboembolic events
[5,6].

As pointed out by the International Thalassemia Federation (TIF)
[7], patients with severe forms of thalassemia should be considered
as vulnerable to COVID-19. Several complications of this hereditary
anemia may  explain such a recommendation: immunosuppres-
sion mainly related to splenectomy which is often performed to
reduce transfusion volumes, iron overload related organ damage
such as heart or liver disease and diabetes as well as the risk of
decompensation of unrecognized or partial endocrine insufficiency,
in particular adrenal insufficiency [4,5,8–10]. In addition, both
COVID-19 and thalassemia (due to the circulation of thalassemia
pro-coagulant red blood cells and splenectomy often performed in
thalassemia patients) increased risk of thromboembolism events
[11–14]. In the United Kingdom, the NHSE (National-Health Service
England) also identified in patients with hemoglobinopathies some
specific risks during COVID-19. They resulted from a possible
increase in the frequency and or severity of adverse effects (par-
ticularly renal or hematological side effects) related to long-term
treatments prescribed in thalassemia patients mainly chelation
therapy agents [15].

In order to better describe the frequency and manifestations
of COVID-19 in thalassemia patients living in France, we report
the cases of SARS-CoV-2 infection that occurred during the year
2020. Beta-thalassemia is widespread in the world but is a rare dis-
ease in France with an estimated prevalence of 12 per 1,000,000
for severe forms. According to Thalassemia National Registry, the
current number of patients with beta-thalassemia major (TDT)
or intermediate (TNDT) living and receiving regular treatment in
France is estimated at around 600 patients. This number excludes
“ex-thalassemia” patients who have been successfully treated with
hematopoietic cell transplantation [16].

2. Patients and methods

All practitioners involved in the management of patients with
hemoglobinopathies (belonging to MCGRE, the national French net-
work of pediatric and adult reference centers for inherited Red
Blood Cell and Erythropoiesis Disorders) were invited to report tha-
lassemia patients with positive real-time PCR test for SARS-CoV-2.
The information’s collection concerned patients infected between
15 March 2020, date of the first case reported, and 31 December
2020. Data collection used a standardized questionnaire, gathering
patient’s characteristics (demographic data, co-morbidities, iron
overload evaluation and thalassemia associated treatment) as well
as information on the clinical course of COVID-19, its complications
and therapeutic management.

3. Results

16 cases of COVID-19, documented by the detection of SARS-
CoV-2 RNA by RT-PCR from nasopharyngeal swab, were diagnosed
in thalassemia patients. Among the 16 patients, there were 4 chil-
dren aged 11 months to 13 years and 12 adults aged 26 to 60 years
(median age of 32 years). Fifteen patients had TDT and received reg-
ular monthly pRBC transfusions. The characteristics of 15 patients
and details of their infection course are noted in Table 1. Addi-
tional clinical information could not be obtained for a 16th patient
reported.

Iron overload was evaluated by a recent liver MRI, performed
in the 12 previous months during their regular follow-up, for 12

patients, including 11 adults. Seven patients had mild liver iron
overload (Liver Iron Content, LIC = 50–125 �mol  iron/g dry weight),
4 moderate iron overload (LIC = 150–270 �mol/g) and only one
patient severe iron overload (LIC > 270 �mol/g) (Table 1). Two  of
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he 11 adults assessed by cardiac MRI  demonstrated myocardial
ron overload defined by a cardiac T2 * value < 20 ms.  Median of
he last ferritin levels was 500 �g/L, ranging from 96 to 2881. Iron
verload related endocrinopathies (hypothyroidism, hypoparathy-
oidism, adrenal insufficiency) were present in 6 patients, all adults.
hree patients did not receive iron chelation therapy due to very
oung age, ongoing pregnancy, or NTDT. All the others were on
ong-term chelation therapy, deferasirox (n = 5), deferiprone (n = 3)
r the association of 2 chelator agents (n = 4).

Four adult patients were overweight (BMI between 25 and
9.99 kg/m2) and none were obese (BMI ≥ 30 kg/m2). Regarding
he thrombotic risk, 2 patients had a history of thromboembolic
vents and six patients were splenectomized. Two patients were
eceiving long-term treatment with hydroxycarbamide (HC) for
re-transfusion bone pain related to thalassemia residual dysery-
hropoiesis.

At the time of SARS- CoV-2 infection, all patients were symp-
omatic: fever was present in 6 patients, respiratory signs (cough,
yspnea) in 7 patients. Ageusia and/or anosmia was  found in 4
atients, diarrhea in 3 patients. Three adult patients aged 41, 49
nd 57 years developed typical COVID-19 pneumonia with a severe
linical course (oxygen saturation ≤ 93% at rest). Pneumonia was
lassified by chest computed tomography (CT) scan as moderate
n 2 cases and severe in 1. Agranulocytosis occurred in 2 patients
eceiving a long-term treatment with deferiprone and hydroxycar-
amide: the nadir of absolute neutrophil count was of 0.39 and
.47 109/L. This severe neutropenia as well as the associated mod-
rate thrombocytopenia (platelet nadir at 98 and 120 109/L) were
eversible in 48 hours.

Nine patients were isolated and followed-up at home. Among
he six patients hospitalized, two were for less than 24 hours. The

 patients who  developed COVID-19 pneumonia required oxygen
herapy with high-flow oxygen therapy in one case. None required
ntubation or mechanical ventilation. Cardiac, hepatic or endocrine
ecompensation or documented secondary bacterial infection did
ot occur. Finally, there was no new thrombosis event, even in the
bsence of systematic preventive anticoagulation in 2 patients with
neumonia due to rectal bleeding or hemoptysis. Chelation therapy
nd hydroxycarbamide were stopped due to severe neutropenia
nd/or diarrhea in 3 cases. Two  hospitalized patients received
RBC transfusion in addition to their usual transfusion regimen.
he details of the treatments administered during the SARS-CoV-2
nfection are shown in Table 1. Six patients of which 5 splenec-
omized received or continued antibiotic therapy. Hydrocortisone
herapy was adapted in the 2 patients with adrenal insufficiency.

The outcome was  favorable for all patients. At 3–5 months of
he infectious episode, the 3 patients who  presented COVID-19
neumonia were reevaluated. The follow-up chest CT scan showed
omplete regression of parenchymal involvement without sign of
brosis in the 41 and 57-year-old patients and the persistence of
ery few linear ground glass infiltrations in the 49-year-old patient.

. Discussion

We report 16 cases of SARS-CoV-2 infection that occurred in
eta-thalassemia patients living in France during the 2 epidemic
aves of the year 2020. All except one were TDT while the French

ohort included around 600 patients (2/3 of TDT and 1/3 of NTDT)
16]. This over-representation is probably partly the consequence
f a selection bias, TDT patients being more tested even for minimal
ymptoms due to their frequent visits to day hospitals for blood

ransfusion.

Our study presented low number of patients, as other published
eries concerning symptomatic thalassemia patients [15,17,18].
ndeed, current data from the literature reporting outcomes
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Table 1
Demographic data and clinical characteristics of �-thalassemia patients infected with SARS-CoV-2.

Patient-
Gender,
Age

Thal/SPT Thalassemia related
comorbidities
(excluding
hypogonadism) and
History of TEC

Ferritin
�g/L

LIC
�mol/g

Cardiac T2*
ms

Iron
chelation

HC/Long
-Term Anti-
coagulant
therapy

Date of
positive
SARS-CoV-
2
PCR

Days of
hospital-
ization

COVID-19
specific
Symptoms

LMWH  Specific
treatment

Antibiotic
treatment

1–49 years,
F

TDT/- Osteoporosis 350 34 35 DFP HC/- Mar  15th 18 Severe
pulmonary
disease
Severe
neutropenia

Prophylactic-
therapy during
COVID

HCQ Azithromycin

2–60  years,
F

TDT/+ Paravertebral EMH,
Osteoporosis, DVT

1116 86 > 20 DFX -/- Mar  20th 0 No No No No

3–11
month,
M

TDT/-  No 800 ND ND No -/- Mar  26th 1 No No No No

4–26  years,
M

TDT/- No 300 39 38 DFX -/- Mar  31st 0 No No HCQ No

5–32  years,
F

TDT/+ No, (3rd trimester
pregnancy), 2PE

990 231 45 No -/LMWH  Apr 2nd 5 No On long-term
prophylaxis

HCQ Amoxicillin

6–57  years,
M

TDT/+ Adrenal insufficiency,
Hypoparathyroidism,
paravertebral EMH,
Osteoporosis
RA treated by MTX and
CST, mixed ventilatory
defect and OSAS

1450 205 45 DFP HC/- Apr 7th 9 Severe
pulmonary
disease

No HCQ Cefotaxime
Azithromycin

7–39
month,
M

TDT/+  No 500 ND ND DFX -/- Jul 15th 0 No No No No

8–35  years,
F

TDT/- Hypothyroidism 229 39 45 DFX -/- Sep 16th 1 No Prophylactic-
therapy during
COVID

No No

9–41  years,
M

TDT/+ Paravertebral EMH  486 66 > 20 DFO + DFX -/- Sep 30th 4a Severe
pulmonary
disease

No Dexame-
thasone

Cefotaxime,
spiramycin
azithromycin

10–7  years,
F

TDT/- No 1618 116 ND DFO +DFP -/- Nov 1st 0 No No No No

11–24
years,  M

TDT/- Hypothyroidism,
congenital
encephalopathy

500 190 > 20 DFP HC/- Nov 2nd 0 Severe
neutropenia

No No No

12–13
years,  F

NTDT/- Early epileptic
encephalopathy

96 ND ND No -/- Nov 2nd 0 No No No No

13–26
years,  M

TDT/+ Hypothyroidism, 2231 88 11 DFO + DFX -/- Nov 11th 0 No No No Amoxicillin

14–31
years,  M

TDT/- Osteoporosis,
Hypoparathyroidism

478 266 20–25 DFX -/- Nov 18th 0 No No No No

15–27
years,  M

TDT/+ Osteoporosis, Dilated
heart disease, adrenal
insufficiency

2881 350 8 DFX + DFP -/- Dec 1st 0 No No No Amoxicillin

F: Female, M:  Male, TDT: transfusion-dependent thalassemia; NTDT: non-transfusion-dependent thalassemia; SPT: splenectomy, TEC: thromboembolic complications; RA: Rheumatoid Arthritis; MTX: Methotrexate; CST:
Corticosteroid Therapy; OSAS: Obstructive Sleep Apnea Syndrome; DVT: Deep Vein Thrombosis; PE: pulmonary embolism; LIC: Liver Iron Concentration; HC: hydroxycarbamide; LMWH:  Low-molecular-weight heparin, EMH:
Extra-Medullary Hematopoiesis, PCR: polymerase chain reaction; LMWH:  Low-molecular-weight heparin HCQ: hydroxychloroquine, DFP: Deferiprone, DFX: Deferasirox, Deferoxamine: DFO., ND: Not done.

a One day in intensive care unit.
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of thalassemia patients with SARS-Cov-2 infection are limited.
Between March 2020 and July 2020, 22 cases of SARS-Cov-2 infec-
tion (18 TDT and 4 NTDT) were reported in Italy for a national cohort
including 6900 patients (5000 TDT and 1900 NTDT) [18]. In the
United Kingdom, over a period of eight weeks between April 8th
and May  6th 2020, 26 patients presented with SARS-Cov-2 infec-
tion (20 TDT and 6 NTDT), the English national registry listing more
than 1500 patients [15].

Symptomatic cases in children with thalassemia were, in France
and in the literature, rare and of very mild severity as reported in
the general pediatric population [19,20].

The clinical impact of COVID-19 in beta-thalassemia patients is
not yet well defined. Despite their age, patients were often hos-
pitalized: 4 out 11 adult patients for 4 to 19 days, 3 experiencing
an oxygen-dependent pneumonia. These patients were relatively
young, without diabetes, hypertension, or obesity, highlighting the
vulnerability of this population to COVID-19. However, there were
no deaths and only one admission to the intensive care unit. Like-
wise, in the Italian series, half of the patients were hospitalized
(one in intensive care unit) and the outcome was  favorable for
all. In the UK, among the 26 patients reported by Telfer et al.,
45% were hospitalized, one patient received mechanical ventila-
tion, and two deaths occurred in a 53-year-old diabetic patient
with severe hemochromatosis and an NTDT patient of 92 years old
with neoplastic disease [15]. Finally, in Iran, where the number of
TDT and NTDT patients is estimated to be 15,950 and 2,400 respec-
tively, Karimi et al. reported 23 cases of COVID-19 (18 TDT). With
six deaths, the infection was more often fatal in this series which
probably selected the most severe cases. Comorbidities such as dia-
betes, heart disease or pulmonary hypertension were found in all
deceased patients [21].

In June 2020, the TIF published recommendations relating to
thalassemia patients management during COVID-19 pandemics [7].
A general classification in 3 groups (low to moderate risk, high
risk and very high risk), according the level of COVID-19 severity
risks, was proposed. The patients at low/moderate risk are well
transfused (pre-transfusion hemoglobin > 9 gr/dL), receive opti-
mal  chelation, had intact spleen and no co-morbidities. Patients
are considered to be at high or very high risk depending on their
age (> 50 years), the presence of co-morbidities, the degree of iron
overload and a history of splenectomy. According to the TIF classi-
fication, half of the patients of our cohort are at mild/moderate risk,
4 patients at high risk and 3 at very high risk of severe infection.
It should be noted that the most severe thalassemia complica-
tions were absent in our population (diabetes, cirrhosis, pulmonary
hypertension or decompensated heart disease). Indeed, iron over-
load evaluated by MRI  was generally well controlled with only one
patient with severe hepatic iron overload and 2 subjects with car-
diac iron overload. We  also note that the 3 patients who developed
pneumonia fell into each of the 3 risk categories, illustrating the
need for large international studies to validate the classification
proposed by the TIF. All patients were over 40 years old, a relatively
advanced age for patients suffering from TDT, whose current life
expectancy is estimated to be around 50 years [22]. Two subjects
were overweight and none had hypertension. All three progressed
favorably with pulmonary evaluation, at 2-3 months post infection,
in favor of the absence of respiratory sequelae.

There are key challenges related to the prompt management
of chronic treatments, especially chelation therapy, during COVID-
19 in thalassemia patients. While chelation therapy is most often
continued during infection, its suspension should be discussed in
patients with severe disease. The renal toxicity of deferasirox may

be favored by COVID-19 gastro-intestinal symptoms or the admin-
istration of NSAIDs [23]. This chelation agent should be suspended
in case of renal insufficiency. Treatment with deferipone can be
complicated by drug-induced agranulocytosis: neutropenia should
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lways be sought in the event of fever or infection and, if present,
ead to immediate discontinuation of treatment [24]. The occur-
ence of agranulocytosis in 2 patients treated with both deferiprone
nd hydroxycarbamide illustrates the need for closely monitoring
he blood count during COVID-19 in thalassemia patients receiving
eferiprone and/or hydroxycarbamide which is also a potentially
yelotoxic drug in thalassemia patients. Of note, except for 2

atients, no increase in blood requirement was  observed. Inversely,
he introduction of continuous parenteral chelation with deferox-
mine could be discussed in cases of acute cardiac decompensation
25]. Overall, the long-term thalassemia treatment must be system-
tically evaluated and sometimes adapted. Finally, despite the lack
f specific data available among thalassemia patient population, 3
dditional risks of severe infection should also be systematically
valuated and/or prevented:

the risk of latent or existing iron-overload adrenal insufficiency
decompensation;
the increased thromboembolic risk with the recommendation of
prophylactic anticoagulation for patients with severe COVID-19;
the risk of secondary bacterial infection particularly in splenec-
tomized patients.

. Conclusion

In our cohort, as in the literature, COVID-19 in thalassemia
atients was  associated with a high rate of hospitalization and
omplications for a relatively young population. The majority of
ases reported in France had a favorable outcome probably due to
he rarity of the most severe hemochromatosis complications such
s diabetes, heart failure or cirrhosis and a level of iron overload
ssessed by MRI  most often moderate. When managing COVID-19,
pecific risks related to both thalassemia related co-morbidities and
ong-term treatments should be taken into account.
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