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Summary statements

1. There is a knowledge gap in the effective management of thalassaemia patients during the
Covid-19 pandemic that this original article addresses. These are mostly regularly transfused

patients with frequent hospital visits.

2. Comprehensive algorithms and patient care pathways in this original article provide a step-

wise methodical depiction of current evidence and expert opinions.

3. Timely adoption of this original article’s suggested considerations could benefit
hemoglobinomathy patients, their families and the staff involved in their treatment during this

time of need.
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Abstract

Objectives: Many patients with haemoglobinopathies, including thalassaemia and sickle cell
disease, are at increased risk of developing severe complications from the coronavirus disease
2019 (COVID-19). Although epidemiologic evidence concerning the novel coronavirus (SARS-CoV-
2) infection in these patients is currently lacking, the COVID-19 pandemic represents a significant
challenge for haemoglobinopathy patients, their families and their attending physicians.
Methods: The present statement summarizes the key challenges concerning the management of
haemoglobinopathies, with particular focus on patients with either transfusion-dependent or
non-transfusion-dependent thalassaemia, identifies the gaps in knowledge and suggests
measures and strategies to deal with the pandemic, based on available evidence and expert
opinions. Key areas covered include patients’ risk level, adaptation of haemoglobinopathy care,
safety of blood transfusions, blood supply challenges, and lifestyle and nutritional considerations.
Conclusions: The proposed measures and strategies may be useful as a blueprint for other
disorders which require regular hospital visits, as well as for the timely adaptation of patient care
during similar future pandemics.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic, caused by the novel severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), has affected millions across the world, having
caused hundreds of thousands deaths [1].

Inherited hemoglobin disorders or hemoglobinopathies, including thalassaemias and sickle cell
disease (SCD), are the most common monogenic disorders in human, being associated with
significant burden, with multisystemic involvement and need for intensive life-long therapy and
follow-up [2, 3]. Multiple sequlae often complicate the course of the disease, requiring special
care. This is particularly true for patients living in developing or low-income countries, where
disease-specific management programs are lacking and access to modern therapy is limited. On
the other hand, therapeutic advances of the past decades have resulted in a significant
improvement in the once ominous prognosis of thalassaemia patients and thus, patients with
access to modern treatment modalities and well-organized follow-up programs grow old and
face a new spectrum of comorbidities related to ageing [4]. As a result, many
haemoglobinopathy patients are at increased risk to develop severe complications in the
presence of a comorbidity such as a viral infection. At the same time, the significant medical
burden of the COVID-19 pandemic with the unprecedented overload of the healthcare systems
across the world and the inevitable diversion of medical resources from other diseases towards
COVID-19 may jeopardize the already demanding and often suboptimal care of patients with
haemoglobinopathies.

Despite the fact that epidemiologic evidence concerning SARS-CoV-2 infection in patients with
thalassaemia and sickle cell disease are currently lacking [5], the COVID-19 pandemic represents
a significant challenge for haemoglobinopathy patients, their families and their attending
physicians. Thalassaemia International Federation (TIF) follows closely the evolution of the
COVID-19 pandemic and compiles continuously the emerging scientific evidence relevant to the
care of patients with haemoglobinopathies. The present statement summarizes the key
challenges concerning the management of haemoglobinopathies, with particular focus on
patients with either transfusion-dependent or non-transfusion-dependent thalassaemia,
identifies the gaps in knowledge and suggests measures and strategies to deal with the pandemic

based on available evidence and expert opinions provided by members of TIF’'s International
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Scientific Advisory Board. TIF collaborates with international experts in thalassaemia from around
the world, many of whom are authors and editors of the clinical management guidelines which
are published every four years or so and are the basis of evidence based patient-care globally.
Any document published by TIF is reviewed by at least two such consultants. In addition, other
internationally accepted guidelines are consulted; for example the British Society of
Haematology guidance on shielding for patients with splenectomy, documents by the UK
national haemoglobinopathy panel on COVID-19, WHO documents and others are regularly
followed.

The information provided herein is relevant to patients with: (i) homozygous B-thalassaemia,
including thalassaemia major and intermedia; (ii) combined forms of thalassaemia, such as B-
thalassaemia/HbE; (iii) a-thalassaemia, particularly HbH, the most clinically significant form. At
this stage sickle cell syndromes will not be further discussed, even though patients affected are
expected to be at greater risk of COVID-19 complications due to the danger of the virus triggering
an acute chest syndrome as well as vascular complications [9-11].

Thalassaemia patients stand out in the situation of the pandemic because of their need to
frequently visit healthcare facilities for blood transfusion. This makes the need for protection
measures imperative as hospital environments may be regarded as ‘hotspots’ for viral
transmission. In addition, from TIF contact with patient organization across the world, the
pandemic has secondary consequences, such as blood shortages, medication shortages reduced
access in some situations to expert care, that may have long-term effects on the health status.

It should be stressed that as our yet limited knowledge on COVID-19 progresses [5], new
evidence becomes continuously available that may challenge some of the information and
guidance provided herein. The proposed measures and strategies may be useful as a blueprint
for other disorders which require regular hospital visits, as well as for the timely adaptation of

patient care during similar future pandemics.

General considerations and level of risk
The SARS-CoV-2 infection presents particular challenges and dangers to patients with
haemoglobin disorders. The virus affects primarily the respiratory system, with a disease

spectrum ranging from nasopharyngeal symptoms to full blown pneumonia [6].
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Generally, these infections can cause more severe symptoms in people with weakened immune
systems, older and/or frail people, and those with long-term conditions like diabetes, cancer and
chronic lung disease [7]. Most people (about 80%) who become infected experience mild illness
and recover, but it can be more severe for others [6]. Most deaths are related to respiratory
complications requiring intensive care and respiratory support, even though an overexuberant
inflammatory response with multi-organ failure may be prevalent in some cases.

So far very little clinical experience of infected patients with haemoglobin disorders has been
recorded [5]. Any statement on these subjects may be regarded as speculations; cautionary
thoughts are however necessary, in view of the rapid spread of the virus and the possible factors
which may render these patients vulnerable in front of this infection. TIF believes that health
services should be alerted to these risks and affected patients warned so that extra
precautionary measures can be taken.

Haemoglobin disorders are not directly associated with respiratory conditions. However, disease-
related complications may affect multiple organs include the heart, liver, endocrine glands, lungs,
and the immune system, thus rendering this patient population at an increased risk to develop
serious complications during COVID-19 [2, 3, 8]. This is especially so in patients who receive
suboptimal management and lack access to modern therapy and multidisciplinary care and/or
suboptimal compliance with medical instructions

Thalassaemia patients do not have the same risk of pulmonary infections with sickle cell disease
patients but, they may have multiple organ complications, often due to iron overload, including
cardiac and hepatic, diabetes mellitus and endocrine disease [2-4]. One particular endocrine
complication, adrenal hypofunction, is often not recognized and may render the patient
particularly susceptible to severe infections. This condition requires glucocorticoid
supplementation; however, corticosteroids have been shown to slow down the clearance of viral
RNA from respiratory tract in patients with SAR-CoV or MERS-CoV infections increasing the
complications rate [12].

Thalassaemia patients, particularly of the older age groups, have often been splenectomised
while SCD patients often suffer from functional hyposplenism or asplenia. This renders these

patients vulnerable to bacterial infections that may lead to serious illness or life-threatening
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sepsis. When infected by SARS-oV-2, these patients may also develop secondary bacterial
infections.

Patients with thalassaemia can be grossly divided into three risk groups: (i) Group A, patients at
“moderate risk”, (ii) Group B, patients at “high risk” and (iii) Group C, patients at “highest risk”;
the classification criteria are presented in detail in Table 1. It should be stressed that the
proposed risk classification is mainly based on the level of adherence to disease-specific care,

since quality of care is the crucial determinant of morbidity in these patients

Adaptation of haemoglobinopathy care

Instructions concerning avoiding SARS-CoV-2 infection, reducing spread of the virus, and what to
do if infection is suspected are varying from country to country and therefore, local and national
guidance should be followed [13-15]. Adherence to the instructions and recommendations of the
national health committees is of pivotal importance and should be incorporated in the care of
patients with haemoglobinopathies.

The following are measures that need to be taken in the care of thalassaemia patients.

o All patients should comply with the social distancing measures and family practices
recommended by local authorities to prevent their exposure to confirmed or possible COVID-
19 cases among their social contacts, including family members or friends.

e In patients with symptoms of cough, fever, fatigue or other symptoms suggestive of an acute
respiratory illness, it is required to test for COVID-19 along with other respiratory viral
pathogens.

e |f suspicion for COVID-19 is high or the test is positive, the treating physician who is fully
aware of the individual’s care plan, should be contacted immediately.

e Particularly in those patients with comorbidities a close collaboration of the attending

physician team with the patients’ treating physician is of utmost importance.

Adaptation of thalassaemia care during the present and potential future similar pandemics
requires on one hand the strengthening of existing and creation of new communication channels
between healthcare professionals and patients and on the other the promotion of a modified

patient pathway for access to care including visits to medical facilities. Further modifications are

This article is protected by copyright. All rights reserved



required for the monitoring protocols in order to include additional information and questions
related to COVID-19 pandemic and for the laboratory tests that may need to be rearranged
based on prioritization and individual patient needs. All this must be considered but the need for
short and long term adhesion to patient treatment programs and protocols to avoid adverse

effects must not be neglected.

It is important to stress that all thalassaemia patients should receive proper care regardless of
whether they are exposed to or infected by COVID-19. This can be accomplished by the adoption
of appropriate patient care pathways, as described in detail below. In addition, enrolment of
thalassaemia patients into COVID-19 trials should be encouraged as it would generate important

evidence for both conditions.

Communication channels and tools

Sharing of reliable information between healthcare professionals on one hand and patients and
their families on the other is crucial during this and other similar pandemics. The strengthening
of the existing communication channels and tools and the creation of new ones will facilitate
information sharing fulfilling two important aims: (i) to provide information on latest COVID-19
pandemic updates and advice on necessary distancing or other measures that need to be taken
for thalassaemia patients and (ii) to ensure appropriate responses to patient queries and timely
reporting of symptoms potential related to COVID-19 (Figure 1).

Patient care pathways

To adapt patients’ care to the special conditions and requirements of the COVID-19 and future
similar pandemics, TIF proposes two pathways, one general and one related to transfusions
(Figure 2). These pathways have been developed in accordance with the instructions by WHO
and other bodies [13-15] and incorporate the necessary changes required in admission of
patients to haemoglobinopathy units and clinics, with the aim to protect the individual patient,
the medical and other personnel as well as other patients visiting the same medical facilities
from possible coronavirus infection. According to these pathways, any visit to the
haemoglobinopathy clinic should be appointment-based only and booked in advance via
telephone or online appointment systems. The clinic is advised to carry out a 2-step triage before

any patient enters the facility. A triage nurse, wearing appropriate personal protective
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equipment [16] will ask the patient a series of questions, as per national guidelines for COVID-19)
and will check the patient’s vitals, including temperature, heart rate, respiratory rate, blood
pressure and pulse oximetry along with the haemoglobin level. If any COVID-19-like symptoms
are present such as high temperature or dry cough, the triage nurse will consult with the treating
physicians to decide upon granting admission to the clinic or not. A proposed algorithm for the
screening for COVID-19 in patients with haemoglobinopathies is presented in Figure 3. In the
case that admission is permitted to the patient with COVID-19-like symptoms, he/she should
receive the required medical care in a designated “isolation room” by doctors and nurses
wearing appropriate personal protective equipment [16]. The haemoglobinopathy units and
clinics are thus advised to designate a dedicated room within the medical facility that will be
used to provide medical care to thalassaemia patients who are suspected or confirmed COVID-19
patients. This room should ideally have a separate entrance and exit to the rest of the clinic so as
to limit contact with other patients, thus preventing transmission of COVID-19. The room should
be disinfected regularly.

Monitoring tests and medications

The routine tests that are crucial for the monitoring of thalassaemia patients including full blood
count, pre-transfusion haemoglobin levels and serum ferritin should continue as usual for the
duration of the COVID-19 epidemic, in accordance to the precautions outlined in the patient care
pathways, describe (Figure 2). Annual routine monitoring tests including magnetic resonance
imaging (MRI), Ferriscan, dual-energy X-ray absorptiometry (DEXA), ophthalmology & audiology
tests should better be postponed until after the end of the pandemic in clinically stable patients
with low iron load and no new indications for these tests, unless the treating physician advises
otherwise.

As previously stressed, the patients should generally be advised to follow the self-protection and
social distancing measures issued by the local health authorities. The patients should also be
instructed not to discontinue any medication before consulting with their treating physician,
including the renin-angiotensin-aldosterone inhibitors, in accordance to the recommendations of

scientific associations and bodies [17, 18].

Safety of blood transfusions
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Despite the fact that coronavirus RNA can be amplified from patients’ blood, there is no hitherto
evidence of coronavirus transmission through transfusion of blood and blood products [19]. All
respiratory viruses (except for adenoviruses), including coronavirus, normally attach to receptors
in the airways and their blood-borne transmission is unknown or at least very confined. Low to
very low viraemia has been detected in some symptomatic patients, although viraemia in the
incubation period, asymptomatic course of infection and after symptoms’ resolution has not
been documented. Transmission of other ‘similar’ viruses, SARS-CoV, MERS-CoV and other
coronaviruses through transfusion or transplantion has not been reported to date [20]. In this
regard, the WHO, the AABB, the FDA and the US CDC mention that competent authorities and
blood establishments do not currently require to take any actions as there is no data suggesting a
risk of transmission of SARS-CoV2 through transfusion [21-24]. SARS-CoV-2 may be infectious
during an asymptomatic incubation period and precautions are relevant in this regard.

The strengthening of donor selection criteria is of utmost importance. The careful screening of
donors, with particularly focus on COVID-19-related symptoms and signs, is expected to prevent
symptomatic cases from blood donation. In the case of confirmed COVID-19 patients, donation
should be deferred for at least 28 days after symptoms resolution and completion of therapy.
Addition of stricter questions in the donor questionnaire can enhance deferral of asymptomatic
SARS-CoV-2 carriers. A precautionary deferral of blood donation for 21 days is recommended
following exposure to a confirmed patient [25].

A donor follow-up system is necessary during the pandemic [21]. This could be accomplished
through a well-structured post-donation questionnaire that would report donors’ health status
consistent with COVID-19 for at least 14 days and until 28 days after donation. Blood and
components collected within 14 to 28 days of disease onset in the donor may be recalled as a
precautionary measure [21, 26].

The routine practices for donor management and infectious disease testing should not be
changed. However, in extreme blood shortage, reduction of whole blood donation intervals may
be considered for donors with robust haemoglobin level who are able to tolerate more frequent
donations [21].

Screening of the blood and blood product supplies for SARS-CoV-2 is not currently recommended

in the absence of documented transfusion transmission, demonstrated infectivity of SARS-CoV-2
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in blood collected from asymptomatic persons or availability of a nucleic acid testing (NAT) for

blood screening specific for this virus [21].

Pathogen Reduction technologies (PRT) are demonstrated to be effective against SARS-CoV and
MERS-CoV in plasma and platelets and are likely to be effective for SARS-CoV-2. Such methods,
however, require significant logistical and financial investment they are not yet available for red

blood cells.

Robust haemovigilance programs should be in place to capture any possible cases of viral
transmission while facilitating the understanding the behavior of the virus [21]. Such programs

are however in place only in a small number of countries and mainly in the Western World.

The optimization of blood use will help safeguard blood supplies during the pandemic [21]. In this
context, adoption of a patient blood management (PBM) system, based on three pillars,
optimization of patient’s own blood volume, minimization of blood loss and harnessing the
physiological anaemia reserve, reduces the need for transfusions, improves patient outcomes
and reduces length of hospital stay and costs [27]. One particular aspect of optimizing blood
usage could be to the use of erythropoiesis stimulants, with a view to reducing transfusion
requirements. Currently this is possible through various approaches with varying levels of
success, including the use of hydroxyurea [28], enhancers of HbF production [29], and the newer
approaches using red cell maturation modifiers such as the recently approved luspatercept [30].
These interventions are likely to benefit few patients, however, since responses are indeed

unpredictable or the medications inaccessible.

Arrangements to facilitate donors are necessary through the use of mobile units, and above all
the creation of a truly safe environment for the donors and the staff involved are crucial. In
addition, the provision of updated information on the daily progress of the pandemic may
further help empowering people to donate [31].

For plasma derivatives on the other hand, regular screening of donors showing clinical symptoms
and the established processes of virus inactivation and removal during manufacturing, as has
been demonstrated with other large size lipid-enveloped RNA viruses, should be sufficient to
mitigate COVID-19 transmission through plasma derivatives. Therefore, the COVID-19 outbreak is

not considered a threat to the safety of plasma therapies when the above methods are in place.
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COVID-19 has not been described in organs or haematopoietic stem cell transplant (HSCT)
recipients to date. An additional challenge in transplanted patients is that due to their
immunosuppression status, they may have prolonged shedding of the virus which increases the
risk of transmission to their contacts including health care professionals. Conversely,
immunosuppressed transplant recipients who regularly visit hospital settings may be exposed to

the SARS-CoV-2 in hospital settings with a higher possibility to develop severe illnesses.

Blood supply challenges

The influenza A virus subtype H1IN1 (HIN1) pandemic had a significant impact on the blood
supply due to donors’ fear of exposure to the virus at a hospital or a free-standing donor facility
[32]. Similarly, the COVID-19 pandemic has already led to reduced blood supplies due to the
cancellation of numerous community-based and mobile blood donation drives, as well as a
marked reduction in donors arriving for scheduled appointments [31]. In the U.S., nearly 4000
American Red Cross blood drives, that account for more than 80% of its blood collects, have been
canceled across the country [33], while cancellation of hospital-based collections resulted in
130,000 fewer donations in only a few weeks [27].

Besides the cancellation of organized blood donation drives and campaigns and the significant
reduction in the number of donors arriving at blood donation facilities due to self-quarantine,
social isolation measures and the fear of exposure to COVID-19, there is further the inevitable
deferral of donors due to the more meticulous donor selection process with additional criteria
discussed above. The situation further worsens by the fact that an increasing number of staff
members in the blood services become ill or are required to self-isolate, while part of the blood
donation and processing procedures may potentially be diverted to the preparation of
convalescent plasma from patients who have recovered from COVID-19. Finally, the blood supply
chain can be affected by travel restrictions as well as factory closing that may affect the blood
product testing and production. At a later stage of the pandemic, a considerable percentage of
the population is expected to be unknowingly infected by SARS-CoV-2, including the young blood
donor population in which asymptomatic cases are more common; this will render the deferral of

potential asymptomatic affected donors much more challenging.
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On the other hand, the demand for blood and components may decrease during the pandemic as
elective and non-urgent surgical interventions are deferred and road and other society-related
accidents may decrease due to isolation measures. This may compensate to a certain extend the

anticipated reduction of blood supplies for chronically transfusion-dependent patients.

Lifestyle and nutritional considerations

In addition to the well-known personal hygiene and preventive measures against the new
coronavirus, thalassaemia patients can also follow some simple recommendations regarding
their lifestyle and nutrition that strengthen their immune system and could better prepare them
for the ongoing pandemic [34, 35].

These recommendations are based on the implementation of common sense and moderation,

and consist of:

1. Sufficient hydration with 2-3 liters of water consumed throughout the day, if health
conditions allow it.

2. Adequate rest with 7-8 hours of sleep daily.

3. Regular but not exhaustive exercise with a half-hour walk, 3 days a week.

4. Normal body weight maintenance through a well-balanced diet. Especially during the
pandemic patients should consume frequent small and light meals, mainly consisting of
fruits and vegetables.

5. Effective stress management through calm mindfulness.

6. Continuous management of chronic comorbidities, especially cardiac and pulmonary
conditions, and diabetes mellitus.

7. Self-disciplined smoking cessation as even otherwise healthy smokers are considered of
high risk for suffering severe complications from Covid-19.

8. Controlled brief exposures to direct sunlight for mood boosting, sleep regulation, as well

as for essential vitamin D production.

Regarding nutrition in particular, thalassaemia patients are encouraged to consume natural
sources containing vitamin C (citrus fruits), vitamin D (sardine, mackerel, dairy products), zinc

(legumes, seeds and nuts) and omega-3 fatty acids (sardine, mackerel) as these foods have been
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found in applied basic research to provide necessary vitamins, minerals and anti-oxidants that
boost the immune response. Caution is advised if patients turn to dietary supplements as the
danger of over-supplementation (especially for vitamin C) is quite considerable. While there are
no clinical data available there is a belief that probiotics (especially preparations with lactobacilli
and bifidobacteria species) could help against most viral infections, Covid-19 included, and their
use towards this direction should be further investigated given their rather safe profile.

Other potentially beneficial phytochemicals against the coronavirus infection, with strong
preclinical evidence but not actually tested on human subjects in randomized clinical trials,
include procyanidins [36], lectins [36,37], luteolin [36], hesperetin [37], catechins and
sulforaphanes. They are all found within a flavonoid rich plant-based diet. Caution is again

advised regarding possible food-drug interactions.

Conclusions

The clinical impact of COVID-19 in haemoglobinopathy patients is not yet defined and thus
infected cases should be under meticulous observation with comprehensive reporting of their
clinical outcomes. This will contribute to the prompt management of the potential complications
that may arise in infected patients, but also to the collection and sharing with other treating
physicians of important information and data that will support the better understanding of the
infection in this special population. In this context, TIF is collaborating with international medical
experts for developing a survey on the clinical outcomes of haemoglobinopathy patients with
confined COVID-19. In addition, the current pandemic stresses the importance of patient
databases and registries in obtaining reliable disease data and inform healthcare
policies. Unfortunately, the majority of thalassaemia patients live and receive care in developing
or low-income countries, where there is a general lack of patient databases. To address this
unmet need, TIF has undertaken a series of relevant initiatives, including the recent development

of an international web-based registry platform.
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Table 1: Risk levels in patients with haemoglobinopathies and corresponding guidance considerations regarding work, schooling or educational

activities.
Risk level Criteria Guidance
Group A: Thalassaemia patient with all of the following: Assume work/schooling/education without any
Moderate risk | ¢  Optimal transfusions with pre-transfusion Hb 9.5-10.0 g/dl (for >3-4 previous years) additional measures besides national guidelines for
e  Optimal iron chelation with cardiac T2* >20ms, LIC <7mg/g DW or serum ferritin general population (distancing, hand washing,
<2000mg/L (for >3-4 previous years) wearing mask)
e No underlying comorbidities
e No splenectomy
Group B: Thalassaemia patient with 2 or more of the following: Assume work/schooling/education keeping
High risk e  Sub-optimal transfusions with pre-transfusion Hb 8.0-9.0g/dl (currently and in >2-3 national guidelines for general population
previous years) (distancing, hand washing, wearing mask) unless
e Moderate iron load with cardiac MRI T2* 10-20 ms, LIC 7-10 mg/g DW or serum ferritin | job involves treating/caring patients or other
2000-4000 mg/L (currently and in >2-3 previous years) vulnerable groups (e.g., healthcare professionals)
e One underlying comorbidity including diabetes, cardiac, endocrine, hepatic or or frequent contact with people (e.g.,
respiratory disease receptionists, shop assistants)
e Splenectomy
Group C: e Sickle cell disease patient Refrain from any type of work/schooling/education
Highest risk e Thalassaemia patient with 2 or more of the following: activities and remain at home, avoiding any
0 Age >50vyears gatherings or contact with potential COVID-19 (e.g,
0 Sub-optimal transfusions with pre-transfusion Hb <7 g/dl (currently and in 22-3 relative symptoms) until the pandemic is declared
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previous years) well over at country level.
0 Severe iron load with cardiac MRI T2* <10 ms, LIC >10 mg/g DW or serum ferritin Keep national guidelines of distancing, hand
>4000 mg/L (currently and in 22-3 previous years) washing and wearing mask at least 6 months after
0 One or more underlying comorbidity including diabetes, cardiac, endocrine, hepatic | the pandemic is declared over at country level
or respiratory disease

0 Splenectomy with one or more of comorbidities
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Figure 1: Strategies to enhance information sharing between healthcare professionals and patients and their families by developing communication

channel and tools (A), setting up a protocol for answering patient queries (B) and maintaining a regular flow of quality information to patients (C).
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Figure 2: Patient pathways during the pandemic: general pathway (left panel) and transfusion-dependent patient pathway (right panel).
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Figure 3: A proposed algorithm for the diagnosis of COVID-19 in patients with

haemoglobinopathies.
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