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Blood supply challenges and transfusion care of patients with
hemoglobinopathies during COVID19 pandemic
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The coronavirus disease 2019 (COVID-19) pandemic has
led to a global health emergency since it was declared by the
World Health Organization (WHO) as a pandemic in March
2020. COVID-19 has brought about immense challenges
to the health care systems and economics in every country,
with the impact being higher in countries of the developing
world (1). The pandemic has had an impact on blood supply
in several countries in particular during the early stages
(2,3). Although the decline in donation number has been
largely matched with reduced demand in many countries (4),
the impact of the decline in blood supply on patients with
hemoglobinopathies has not been universally assessed.
Inherited hemoglobinopathies, including sickle cell disease
(SCD) and β-thalassemia major (BTM) are considered the
commonest single-gene disorders worldwide. More than
80% of patients with these disorders live in developing
and low-income countries with limited resources, which
has resulted in challenges in maintaining their care (5).
The emergence of the COVID-19 pandemic has jeopardized
the already demanding and often suboptimal care of this
group of patients in these countries (6). The fragility of the
blood supply system in low and middle-income countries
(LMICs) has made it particularly challenging for the blood
banks in these countries to meet the ongoing demands during
the pandemic. Many patients with BTM have limited access
to regular and safe blood transfusions particularly in LMICs
where the proportion of voluntary nonremunerated donors is
low compared to that in more developed countries (7). This is

due to multiple factors including fragmented blood services,
the lack of national blood policies, and the lack of facilities
for the provision of phenotype-matched units. Not only
do these countries suffer from fragmented blood systems,
but they also have a major reliance on relatives and family
members for blood supply (8), which threatens blood supply
sustainability especially for patients with rare blood groups
or complex alloimmunization. The same concerns apply in
settings with restricted resources such as Sub-Saharan Africa
where SCD is a major health burden (9), and in countries
with humanitarian emergencies such as Yemen, Syria and
Lebanon (8).
A multi-center survey run by the Thalassemia
International Federation (TIF) among representatives from
42 countries (10), showed that the moderate to severe blood
shortage during the COVID-19 pandemic has resulted
in moderate to severe drop in hemoglobin (Hb) in BTM
patients, with pre-transfusion Hb levels between 5–7 g/dL,
with some reported to be very low (<5 g/dL) (5). Half of
the respondents reported severe interruption with the
frequency and/or the quantity of blood provided; all these
respondents were from developing countries. This has
resulted in the provision of unmatched or non-leukoreduced
units, and even the reliance on whole blood for transfusion.
Interruption and/or shortages in chelation therapy have
also been reported. As expected, the impact on patients
from western countries was mild to nil despite initial blood
shortages.
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Mitigating blood transfusion challenges during
COVID-19 pandemic
The WHO has published interim guidance on maintaining
blood supply during the COVID-19 pandemic (11). It
has recommended that blood transfusion services must
be prepared to move quickly in response to changes in
managing the demand for blood and blood products while
mitigating the potential risk to staff and donors from
exposure to COVID-19. In the event of anticipated blood
shortages, there should be local strategies to increase supply,
prioritize use, review the transfusion threshold of red cell
transfusions for patients who are stable and low risk, and
maximize use of alternatives for transfusion (4). An ongoing
discussion with blood bank directors to identify strategies
for support with blood products during such challenging
situations is important.
For BTM patients on regular transfusion support, a
chronic transfusion regimen must be maintained, and
contingency plans should be put in place in case of possible
reduction in blood availability for transfusion. The British
Society of Hematology has set out guidelines regarding
transfusion in this group of patients during the COVID-19
pandemic (12). This includes not mandating fresh red
cells for patients with hemoglobinopathies if not available.
For non-alloimmunized patients, it has recommended
making a standard 7 days group & save to transfusion time.
One particular aspect of optimizing blood use could be
the use of erythropoietic simulants to reduce transfusion
requirements. This is possible through different approaches
such as the use of hydroxyurea (13), HbF production
enhancers (14), and red cell maturation modifiers (e.g.,
luspatercept) (15). However, these interventions would only
benefit a proportion of patients considering limited access
and unpredictable response.
For SCD patients, pre-established transfusion thresholds
need to be reconsidered in view of the anticipated blood
shortages during the pandemic, and transfusions should
mainly be given for patients with severe anemia or with
acute chest syndrome or stroke (16). Guidance has been
provided to consider extending the group & save sample
to transfusion time to 96 hours or a week for nonalloimmunized SCD patients who have had 100 units of
blood (12). The American Society of Hematology (ASH) has
provided guidance for transfusion in SCD patients as blood
donation has dropped in the US, including reconsidering
the Hb threshold for blood transfusion for common clinical
situations (e.g., severe anemia, vaso-occlusive crisis), target
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HbS after an exchange transfusion, or switching to simple
transfusion instead of exchange transfusion for some
patients (17). The provision of antigen-matched units to
prevent alloimmunization may not be feasible all the time.
Moreover, some providers are initiating hydroxyurea in
patients on routine transfusion if severe blood shortages
are expected or already occurring (12,17). Low-dose
hypdroxyurea (10 mg/kg per day) has been recommended
to be considered in all paediatric patients at high risk of
stroke, who receive regular blood transfusion for primary or
secondary stroke prevention (18). Making this decision early
is important considering the time required for hydroxyurea
effect to take place. The ASH guidelines also recommended
consideration of Voxelotor, a HbS polymerization inhibitor,
in patients with low baseline Hb or difficult to transfuse
because of alloantibodies (17).
The long-term effects of the challenges in maintaining
blood supply in patients with hemoglobinopathies need
to be studied. The consequences of under-transfusion
of thalassemia patients, particularly in the pediatric age
group, will need to be continually assessed considering the
length of this pandemic. Previous experience from the early
treatment of BTM patients in the mid 20th century suggests
that this may result in growth retardation and/or increasing
symptoms of ineffective erythropoiesis (e.g., bony changes,
massive splenomegaly) and heart failure (due to severe
anemia). Whether rates of recurrent strokes would increase
in SCD patients will need to be assessed. Moreover, the
impact of the current circumstances on the quality-of-life of
this group of patients secondary to challenges in accessing
hospitals during lockdown, providing sufficient blood for
achieving target Hb or target HbS, more frequent hospital
visits, and fear from risk of acquiring SARS-CoV-2 infection
during hospital visits will also need to be studied.
Transfusion care of patients with SARS-CoV-2
infection
There are a few case series that have been reported of
COVID-19 infection in BTM and SCD. The largest
series among thalassemia patients has been reported from
Iran, where, of 15,950 BTM and 2,400 non-transfusion
dependant thalassemia patients (total 18,350), 15 cases of
confirmed COVID-19 and 8 symptomatic cases, but not
confirmed, were reported (19). A multicenter international
survey reported 13 hemoglobinopathy patients with
confirmed COVID-19; 10 of whom were with BTM (10).
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Epidemiology of Coronavirus (COVID-19) Under Research
Exclusion (https://covidsicklecell.org) was developed to
provide data from international collaborators on the clinical
characteristics, comorbidities, presenting manifestations,
medications, and interventions performed in SCD patients
with COVID-19. As of 23rd October 2020, there were 420
patients that have been reported in the registry of whom
12.68% were on chronic transfusion support. Moderate
and severe disease developed in 15% of the patients. The
commonest presenting manifestations were pain (55.95%)
and pneumonia (27.14%). A third of the patients required
blood transfusion support (70.99% simple transfusion,
29.01% exchange transfusion). A total of 16 deaths were
reported (20).
It is recommended that physicians should closely monitor
the blood counts of thalassemia patients with COVID-19
with caution for features of exacerbated intravascular and
extravascular hemolytic anemia (10). Chelation should be
temporarily stopped in patients with moderate to severe
COVID-19. However, it can be safely continued in patients
with mild disease (21). As for SCD, early, aggressive simple
or exchange blood transfusions are recommended for SCD
patients diagnosed with COVID-19 presenting with fever
and cough, worsening anemia, evidence of hypoxia and/
or pulmonary changes (16). In the event of progressively
worsening hypoxemia and clinical deterioration, exchange
transfusion with or without an early simple transfusion is
recommended. One report described the use of Voxelotor
in a SCD patient during hospitalization for COVID-19
infection with a successful outcome (22).

Footnote

Conclusions

2.

In conclusion, there is a need for comprehensive and
detailed reports to understand the impact of COVID-19
and the blood supply shortages during this pandemic on
patients with hemoglobinopathies. Long-term followup is going to be essential. This is necessary to aid
international medical experts in making evidence-based
recommendations. Moreover, such information will aid
policy-makers and governmental and non-governmental
organizations to better plan for the care of these patients in
future pandemics.
Acknowledgments
Funding: None.

© Annals of Blood. All rights reserved.

Provenance and Peer Review: This article was commissioned
by the editorial office, Annals of Blood. The article did not
undergo external peer review.
Conflicts of Interest: The authors have completed the
ICMJE uniform disclosure form (available at http://dx.doi.
org/10.21037/aob-20-70). The authors have no conflicts of
interest to declare.
Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.
Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the noncommercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.
References
1.

3.

4.

5.

Sumner A, Hoy C, Ortiz-Juarez E. Estimates of the Impact
of COVID-19 on Global Poverty. Available online: https://
www.researchgate.net/publication/340456156_Estimates_
of_the_impact_of_COVID-19_on_global_poverty
Wang Y, Han W, Pan L, et al. Impact of COVID-19
on blood centres in Zhejiang province China. Vox Sang
2020;115:502-6.
Franchini M, Farrugia A, Velati C, et al. The impact of
the SARS‐CoV‐2 outbreak on the safety and availability of
blood transfusions in Italy. Vox Sang 2020;115:603-5.
Stanworth SJ, New HV, Apelseth TO, et al. Effects of
the COVID-19 pandemic on supply and use of blood for
transfusion. Lancet Haematol 2020;7:e756-64.
Eleftheriou A, Cannon L, Angastiniotis M. Thalassaemia
prior and consequent to COVID-19 pandemic. The
perspective of Thalassaemia International Federation
(TIF). Available online: https://thalassaemia.org.cy/
news/thalassaemia-prior-and-consequent-to-covid-19pandemic-the-perspective-of-thalassaemia-internationalfederation-tif/

Ann Blood 2020;5:31 | http://dx.doi.org/10.21037/aob-20-70

Page 4 of 4

6.

7.
8.

9.

10.

11.

12.

13.

Dexter D, Simons D, Kiyaga C, et al. Mitigating the effect
of the COVID-19 pandemic on sickle cell disease services
in African countries. Lancet Haematol 2020;7:e430-2.
Shah FT, Sayani F, Trompeter S, et al. Challenges of blood
transfusions in β-thalassemia. Blood Rev 2019;37:100588.
Haddad A, Assi TB, Haddad L, et al. Difficulties in
achieving a sustainable blood supply: report from the first
national seminar on blood donation in Lebanon. East
Mediterr Health J 2020;26:736-43.
Grosse SD, Odame I, Atrash HK, et.al. Sickle cell disease
in Africa: a neglected cause of early childhood mortality.
Am J Prev Med 2011;41:S398-S405.
de Sanctis V, Canatan D, Corrons JLV, et al. Preliminary
data on COVID-19 in patients with hemoglobinopathies:
a multicentre icet-a study. Mediterr J Hematol Infect Dis
2020;12:e2020046
Guidance on maintaining a safe and adequate blood supply
during the coronavirus disease (COVID-19) pandemic and
on the collection of COVID-19 convalescence plasma.
World Health Organization; 2020.
Supporting the transfusion needs of patients with
inherited red cell disorders during the COVID-19
pandemic in England: A phased approach. 2020. Available
online: https://b-s-h.org.uk/media/18230/supportingthe-transfusion-needs-of-patients-with-inheritedred-cell-disorders-during-the-covid-19-pandemic-inengland-v15420.pdf
Algiraigri AH, Wright NA, Paolucci EO, et al.
Hydroxyurea for nontransfusion-dependent β-thalassemia:
a systematic review and meta-analysis. Hematol Oncol
Stem Cell Ther 2017;10:116-25.

Annals of Blood, 2020

14. Musallam KM, Taher AT, Cappellini MD, et.al. Clinical
experience with fetal hemoglobin induction therapy in
patients with β-thalassemia. Blood 2013;121:2199-212.
15. Cappellini MD, Viprakasit V, Taher AT, et al. A phase 3
trial of luspatercept in patients with transfusion-dependent
β-thalassemia. N Engl J Med 2020;382:1219-31.
16. Taher AT, Bou-Fakhredin R, Kreidieh F, et al. Care of
patients with hemoglobin disorders during the COVID-19
pandemic: An overview of recommendations. Am J
Hematol 2020;95:E208-E210.
17. COVID-19 and Sickle Cell Disease: Frequently Asked
Questions: American Society of Hematology. Available
online: https://www.hematology.org/covid-19/covid-19and-sickle-cell-disease
18. DeBaun MR. Initiating adjunct low-dose hydroxyurea
therapy for stroke prevention in children with SCA during
the COVID-19 pandemic. Blood 2020;135:1997-9.
19. Karimi M, Haghpanah S, Azarkeivan A, et al. Prevalence
and mortality in β-thalassaemias due to outbreak of novel
coronavirus disease (COVID-19): the nationwide Iranian
experience. Br J Haematol 2020;190:e137-40.
20. Secure-SCD Registry. Surveillance Epidemiology of
Coronavirus (COVID-19) Under Research Exclusion.
Available online: https://covidsicklecell.org/updates-data/
21. Motta I, Migone De Amicis M, Pinto VM, et al. SARSCoV-2 infection in beta thalassemia: preliminary data from
the Italian experience. Am J Hematol 2020;95:E198-9.
22. Ershler WB, Holbrook ME. Sickle Cell Anemia and
COVID-19: Use of Voxelotor to Avoid Transfusion.
Transfusion 2020;60:3066-7.

doi: 10.21037/aob-20-70
Cite this article as: Al-Riyami AZ, Daar S. Blood
supply challenges and transfusion care of patients with
hemoglobinopathies during COVID19 pandemic. Ann Blood
2020;5:31.

© Annals of Blood. All rights reserved.

Ann Blood 2020;5:31 | http://dx.doi.org/10.21037/aob-20-70

