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Introduction: COVID-19 pandemic imposed challenges towards management of transfusion-dependent
thalassemia patients (TDT). The need for regular blood transfusions and iron chelation therapy in these
patients added further uncertainty about managing COVID-19 in this subset of patients.
Aims: To describe the clinical manifestations of SARS-CoV2 infection in patients with TDT and to evaluate
feasibility of home management for patients with mild disease.
Methodology: The study involved TDT patients registered with thalassemia day care center, DMCH, who
tested positive for COVID-19 by RTPCR. The demographics, clinical characteristics and baseline in-
vestigations were recorded. Patients with mild disease were managed at home and others were hos-
pitalized. The daily home monitoring and the hospital course were noted and analyzed.
Results: The study involved 14 TDT patients who were infected with SARS-CoV2 with a mean age of 18.9
± 6.7 years and a male to female ratio of 6:1. Five patients each were in low and high-risk groups and 4
patients were in highest risk group. The symptoms reported by these patients were fever, fatigue, sore
throat etc. Two patients were hospitalized with one patient requiring oxygen therapy. He was discharged
after 48 hours. The other patient had severe cardiac iron overload and diabetes mellitus. His iron che-
lation therapy was witheld during hospitalization. He presented with a cardiac arrhythmia later and was
cardioverted. Thus, all other patients were continued on iron chelation with deferasirox. Twelve patients
were successfully managed at home with regular telephonic monitoring.
Conclusion: Patients with thalassemia do not necessarily need hospitalization for management of COVID-
19. Home management can be offered to patients with mild disease in a resourse limited setting. Iron
chelation with deferasirox can be continued safely.
© 2022 Pediatric Hematology Oncology Chapter of Indian Academy of Pediatrics. Publishing Services by
Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
1. Introduction
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the newly discovered novel Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2), was declared a pandemic by World
Health Organization (WHO) in March 2020 [1].This disease posed
unparallel challenges to the healthcare system, jeopardizing the
lives of thousands of patients with hemoglobin disorders. In India,
34,544,882 people have been infected with SARS-CoV2 and
466,980 have died [2].Patients with pre-existing co-morbidities
including obesity, cardiovascular diseases, diabetes mellitus, im-
munodeficiency states, and chronic liver and kidney diseases were
ascertained to be at increased risk of mortality from coronavirus
disease.

Thalassemia, an inherited hemoglobin disorder, is the commonest
monogenic disorder that requires intensive life-long therapy and
regular follow-up [3]. There is conflicting evidence on the outcome of
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Table 1
Baseline characteristics of patients with SARS-CoV2.

Characteristic

No. of patients 14
Mean age 18.9 ± 6.7 years
Male: female 6:1
BMI 18.5 ± 2.7 kg/m2

Mean Hb 8.9 ± 0.4 g/dL
Annual Requirement 224 ± 31 ml/kg/year
Average ferritin (prior to SARS-CoV2 infection) 3993 ± 2250 mg/dL
Cardiac MRI T2*
< 6 ms 2
6e10 ms 0
11e20 s 2
>20 ms 10

Liver iron concentration
Normal (<3) 6
Mild (3e7) 2
Moderate (7e15) 1
Severe (>15) 5

Cardiac dysfunction 1
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COVID-19 in patients with thalassemia. Various authors have sug-
gested that patients with thalassemiamay be immune to SARS-CoV2
due to the absence of the potential target of the SARS-CoV2 virus and
iron chelation therapy may also protect the patients against severe
COVID19diseasesdue to anti-inflammatoryand immunomodulatory
effects. On the contrary, iron overload and its complications predis-
pose the patients to a higher risk of severe COVID [4e6]. Studies from
variouspartsof theworldhaveshownanincreasedriskofmortality in
patients with thalassemia [7e9]. We share our experience of man-
aging patients with transfusion-dependent thalassemia with SARS-
CoV2 in a resource-limited setting.

2. Aims and objectives

1. To describe the clinical features of COVID-19 in patients with
transfusion-dependent thalassemia.

2. To assess the feasibility of home based management of mild
COVID-19 in patients with transfusion-dependent thalassemia.
Patients with hypothyroidism 2
Patients with diabetes 1
Splenectomized 2
Blood group
Aþ 2
Bþ 8
Oþ 3
ABþ 1

Iron chelation (No. of patients on)
DFO þ DFP 2
DFX 6
DFX þ DFP 6

BMI: Body mass Index, Hb: hemoglobin, MRI: Magnetic resonance Imaging, DFO:
Desferrioxamine, DFP: Deferiprone, DFX: Deferasirox.
3. Materials and method

A retrospective study was conducted in the Thalassemia Day
Care Centre of a tertiary care centre in Punjab after obtaining
approval from the Institutional Ethics Committee. The patients with
transfusion-dependent thalassemia who tested positive for SARS-
CoV2 by reverse transcriptase polymerase chain reaction (RTPCR)
were included in the study. Consent was obtained before enrolment
in the study.

The data on patients’ demographics including age, gender,
height, weight, and body mass index (BMI); clinical characteristics
including splenectomy status, associated complications, treatment
given, and disease outcome and laboratory findings including he-
moglobin, C-reactive protein (CRP), D-dimer, renal functions, liver
functions, and imaging studies were collected from the patient
records in a predesigned proforma.

Testing for SARS-CoV2 was performed only if a patient had
symptoms of the disease or had been exposed to someone with
SARS-CoV2 infection or as a part of screening for the hospital
admission. No routine testing was performed before transfusion.
Patients were risk-stratified as per the Thalassemia International
Federation (TIF) risk assessment guidelines and the guidelines for
the assessment of COVID-19 disease issued by the Ministry of
Health and Family Welfare (MoHFW), Government of India
[10e14]. Patients with mild COVID 19 were managed at home
whereas those withmoderate to severe COVID-19 were admitted. A
baseline complete blood film, liver, and renal functions were done
at the time of sending COVID-19 RTPCR.

Patients managed at home were followed up daily by a dedi-
cated hemoglobinopathy nurse. Daily temperature and oxygen
saturation (SpO2) recording charts were maintained till deferves-
cence of fever. Patients obtained the home kits (Fateh Kit) issued by
the Government of Punjab [15]. As per the existing guidelines,
patients received zinc, multivitamins, and Ivermectin/doxycycline
at home. Steroids were reserved for patients with moderate to se-
vere COVID-19 disease and Vitamin C was not given to any of the
patients. Patients were called for transfusion after they were RTPCR
negative/10e14 days from the date of positive RTPCR as per the
existing guidelines from the MoHFW, Government of India [11e14].
Iron chelationwas held temporarily during the duration of fever for
the first 3 patients, however, the subsequent patients continued
deferasirox during COVID-19 illness. Imaging was performed only if
the patient developed moderate to severe COVID-19 illness.

The data has been described in terms of range; mean ± standard
deviation (±SD), median, frequencies (number of cases), and
78
relative frequencies (percentages) as appropriate. All statistical
calculations will be done using (Statistical Package for the Social
Science) SPSS 21version (SPSS Inc., Chicago, IL, USA) statistical
program for Microsoft Windows.

4. Results

The thalassemia unit of the hospital provides regular transfusion
services to 250 patients with transfusion-dependent thalassemia,
14 (0.06%) of whom had documented COVID -19 infection. The
mean age of patients infected with SARS-CoV2 in our cohort was
18.9 ± 6.7 years with a range of 4e29 years. The male: female ratio
was 6:1. Themean BMI in our study groupwas 18.5± 2.7 kg/m2. The
baseline characteristics of the study group are described in Table 1.

Risk stratification at the time of diagnosis with COVID-19 dis-
ease was done as per the TIF guidelines. There were 5 patients each
in low-risk (Group A1) and high-risk (Group B), and 4 patients were
at Highest-risk (Group C). There was no patient with Moderate risk
(Group A2) (Table 2).

Eight patients were tested due to the presence of symptoms
attributable to COVID-19 disease, 4 were tested due to a history of
exposure, and 2 patients tested positive during screening for
admission for management of fracture femur and pain abdomen
respectively. The most common presenting complaint in the study
group was fever (64.3% of patients) followed by fatigue (35.7% of
the patients). Other chief complaints were headache, sore throat,
loss of taste and smell, and vomiting. One patient complained of
shortness of breath and reported desaturation at room air during
home monitoring.

Two patients required hospitalization due to COVID 19 disease.
One of these patients had severe cardiac iron overload with dia-
betes mellitus and the other patient had desaturation (<94%) on
room air at home. The patient had aggravation of anemia and no



Table 2
TIF risk stratification.

Risk group/
ParametersY

Low/
A1

Moderate
A2

High Bc Highest Cc

Age (in years) <50 >50 >50 >50
Hb (last 3e4 years) g/dl 9.5

e10
9.5e10 8e9 <7

Ferritin (last 3e4 years) mg/
dl

<2000 <2000 2000e3000 >3000

Cardiac MRI T2c >20 >20 10e15 <10
LICa (mg/g dry wt of liver) <7 <7 7e10 >10
Comorbiditiesb none none One of the following: DM, cardiac, endocrinopathy,

respiratory
One of the following: DM, cardiac, endocrinopathy,
respiratory

Splenectomized no no Splenectomized þ 1 another comorbidity Splenectomized þ 1 another comorbidity
No. of patients in the group 5 0 5 4

a LIC: liver iron concentration.
b Comorbidities: Comorbidities associated with thalassemia like diabetes, cardiac dysfunction, cirrhosis, transfusion transmitted infections, endocrine disorder like hy-

pothyroidism, hypoparathyroidism, adrenal insufficiency.
c Presence of �2 of the following criteria.
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desaturation was reported after packed cell transfusion. Computed
tomography of the chest did not show any evidence of COVID
pneumonia and the child was discharged after 48 h of observation.
The child received 2 units of packed red blood cells during the
hospital stay.

Three more patients experienced an exacerbation of anemia
requiring admission for blood transfusion as a day-care treatment.
None of the patients required admission to intensive care or
ventilation. Oxygen therapy and steroids were used for the patient
with desaturation on room air. Ivermectin, doxycycline, and
hydroxychloroquine were used for 3 patients each as per the
existing guidelines of MoHFW, Government of India. None of the
patients were prescribed remdesivir and tocilizumab.

Iron chelation therapy was withheld in the patient with severe
cardiac iron overload and diabetes mellitus. The patient presented
Table 3
The outcome of thalassemia patients with SARS-CoV2 infection.

De Sanctis et al. [20] Okar et

Number of patients 10
8: TDT
2: NTDT

1

Mean age (years)
Range

35.7 ± 11.7 (22e66) 25

Mean BMI (kg/m2) 19.39 ± 3.5 e

Male/Female 3/7 0/1
Mean ferritin (mg/dL) 1,653 ± 1,592 (Range: 225e5,960) 3.214

Blood group NA
A 5
B 4
AB 1
O 4
Disease NA
Mild
Moderate
Severe
Symptomatic 7/10 No
Splenectomized patients 4 Yes
Comorbidities 3

CKD-1
Arrthymia-1
DM-1

None

Oxygen requirement 4/10 No
Ventilation 1/3 No
Exacerbation of anemia Yes
Hospitalization 5 Yes
Duration of hospitalization (days) 12.8 ± 5.4 4

Deaths 1 0

79
to the emergency one-month post-discharge with cardiac
arrhythmia and shock. He was given cardioversion and started on
adenosine. The patient was discharged after stabilization on beta-
blockers and intensive iron chelation with intravenous
desferrioxamine.

5. Discussion

The current study attempts to fill the knowledge gap in the
management of COVID-19 in thalassemia patients. There is not
much evidence on the severity of COVID 19 and its management in
this subset of patients. The current infection rate of COVID-19 is
30,045 patients per million population in India (0.03%). The infec-
tion rate in our TDCCwas 0.06% (14/250) which is nearly double the
general population in India. This may be due to increased chances
al. [9] Motta et al. [8] Karimi M et al. [21] Present study

27
18: TDT
4: NTDT
5: SCD

48
34: TDT
14: NTDT

14
14: TDT

43 ± 11 35.1 ± 11 (9e67) 18.9 ± 6.7

20.97 ± 1.87 18.5 ± 2.7
15/12 23/25 12/2
NA 1020 (Median)

range: 142e17,000
3993 ± 2250

NA NA
2
8
3
1

NA
15 13
25 1
8 0

22/27 33 10
14 29 2
20 38 DM-1

6 33 1
3/6 8 None
2 NA 4
11 NA 2
18 ± 7 NA Patient 1: 18 days

Patient 2: 2 days
0 8 (All with severe disease) 0
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of exposure to the infection with frequent hospital visits for blood
transfusions. Most patients in our cohort were either asymptomatic
or had mild COVID disease with symptoms like fever, fatigue, and
sore throat similar to the observation made by other authors [8,19].
A systemic review by Lee et al; showed that 61.5% of people were
hospitalized for management and oxygen support was needed for
42.3% of the patients whereas only 2 patients (14.2%) needed hos-
pitalization and one (7.1%) needed oxygen support in our cohort
[19]. The remaining 12 (85.7%) patients were effectivelymanaged at
home with regular telephonic monitoring. Thus, the underlying
diagnosis of transfusion-dependent thalassemia did not lead to
excess morbidity and mortality in our cohort.

Hydroxychloroquine/Ivermectin are not indicated for the man-
agement of COVID-19 as per recent reviews [16e18]. However, they
were used in some of our patients when they were included in the
guidelines issued by the health ministry. Two patients in our study
population were hospitalized for management of COVID-19. Iron
chelation was stopped for the first patient who was diagnosed as
COVID-19 positive in March 2020 as there was no experience in
managing COVID 19 at that time and the effect of chelation on
COVID-19 was unknown. The patient remained hospitalized for 18
days till his 2 specimens for RTPCR came back negative. As this
patient already had severe cardiac iron overload, withholding the
iron chelation proved detrimental and the patient developed car-
diac arrhythmias in a month. Subsequent patients with COVID-19
continued to take iron chelation with deferasirox and recovered
without any adverse effects. However, deferipronewas stopped due
to fear of agranulocytosis in presence of a viral infection.

Various studies have demonstrated an increased risk of
morbidity and mortality in patients with coexisting comorbidities.
Patients with advancing age were more likely to need hospital
admission (Table 3). The youngermean age of our patients may be a
reason for better outcomes in this group.

During the second wave of COVID 19 when the entire country
was reeling under the lack of oxygen and hospital beds, our ability
to manage patients at home helped in better utilization of re-
sources. Only patients with moderate to severe COVID disease
needed admission. The underlying diagnosis of transfusion-
dependent thalassemia did not lead to excess morbidity and mor-
tality in our cohort.
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