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Abstract

Background and Obijectives: The first wave of coronavirus disease-2019 (COVID-19)
dramatically affected the Transfusion Medicine Unit of the Azienda Unita Sanitari
Locale - Istituto di Ricovero e Cura a Carattere Scientifico (AUSL-IRCCS) di Reggio Emi-
lia, which faced a total rearrangement of the procedures for donors and patients. This
study aims to assess the major implications of COVID-19 on our department, focusing
on the blood transfusion chain and therapies, in order to support transfusion specialists
in seeking efficient ways to face similar future emergencies.

Materials and Methods: This retrospective study compares our Transfusion Medicine
Unit data collected between February and May 2020 with the same period in 2017-
2019. Data on red blood cells and platelets donations, transfusions and clinical proce-
dures were collected as aggregates from our internal electronic database.

Results: During the lockdown, donor centres were re-organized to reduce the risk
of contagion and avoid unnecessary blood collection. Blood donations were re-scheduled
to meet the decrease in elective surgery; consequently, plateletapheresis was
implemented to supply the reduction of buffycoat-derived platelets. Transfusions
significantly decreased together with orthopaedic and vascular surgery, while they
were only marginally diminished for both cancer and onco-haematological patients.
Reduced procedures for inpatients and outpatients were matched by remote medi-
cine, addressing the need of a constant healthcare support for patients with chronic
diseases.

Conclusions: The described measures were adopted to avoid excessive blood collec-
tion and expiration, guarantee the safety of our ward (for both patients and staff)
and supply the necessary transfusion therapies. These measures may support the
development of appropriate risk management plans and safety procedures for other

hospitals and transfusion services that have to face similar events.
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INTRODUCTION

The first wave of coronavirus disease-2019 (COVID-19) significantly
impacted Northern Italy, where hospitals faced a rapid and profound
re-organization of the healthcare services supply [1, 2]. The ltalian
Government declared a lockdown period that, for the Reggio Emilia
province, started on 9 March 2020, with a gradual loosening from
3 May 2020 [3]. During this period, all the wards of the AUSL-IRCCS
of Reggio Emilia rearranged their routine procedures to meet the
requirements imposed by the COVID-19 outbreak.

Reggio Emilia hospital is located in Emilia Romagna (Northern
Italy) and experienced thousands of COVID-19 cases, with different
grades of severity during the lockdown period [4]. The impact of the
pandemic on the healthcare system negatively affected a large num-
ber of patients with different pathologies [5-9]. Emilia Romagna Local
Governance listed the healthcare services that could not be post-
poned during the lockdown, as well as those that could be delayed or
developed through remote medicine (i.e., telemedicine, electronic pre-
scriptions, phone consultations), in order to limit the access to hospi-
tals and avoid overcrowding [10].

Despite not being involved in first-line treatment of COVID-19
patients, even our Transfusion Medicine Unit faced many changes in
its routine clinical practice, due to the close connection with the other
hospital departments [11]. To ensure high standards of blood donation
and blood safety during the emergency, the Italian National Blood
Centre (Centro Nazionale Sangue, CNS), in compliance with the Minis-
try of Health and the COVID-19 Technical Scientific Committee (CTS),
issued a series of measures that our ward promptly adopted [12, 13].

In the present study, we investigate the effects of the COVID-19
pandemic and lockdown-related restrictions on the activity of our
Transfusion Medicine Unit, providing a description of the adopted
measures and of their effectiveness on blood collection, blood transfu-
sions, transfusion medicine and immune-haematology clinical practice.

Our aim is to point out, through an evidence-based analysis, the
practices that may help transfusion specialists worldwide to deal with
similar emergencies in the future.

MATERIALS AND METHODS

Reggio Emilia is one of the nine provinces located in the Emilia-Romagna
region, accounting for about 532,000 inhabitants. The Emilia-Romagna
region coordinates blood availability and distribution between the prov-
inces via the Regional Blood Centre (Centro Regionale Sangue [CRS]).
Reggio Emilia province harbours five hospitals. Nevertheless, there is
only a Transfusion Medicine Unit that centralizes the necessity for trans-

fusions, therapies and medical consultations.

Study design

The study was carried out at the Transfusion Medicine Unit of the

Azienda USL-IRCCS di Reggio Emilia. This is a retrospective study

comparing data from February to May 2020 with the same period of
the previous triennium (2017-2019).

Since one-way analysis of variance (ANOVA) analysis did not reveal
significant difference (p > 0.05) in the mean transfusions among the
tested groups (2017-2019), total red blood cells (RBCs) transfusions per-
formed during the 2020 lockdown were compared with the mean trans-
fusions performed during the same period of the previous triennium.

PLTs transfusions’ comparison, instead, was performed on 2020
versus 2019. In our OECI Clinical Cancer Centre, between 65% and
90% of PLTs usage is generally destined to haematological and
onco-haematological patients. The number of these patients increased
since July 2017, when our hospital established the Cancer and
Haematology Centre (CORE). This pavilion became fully functional by
the end of 2018 and now centralizes all the onco-haematological
patients of the Reggio Emilia province.

No ethical approval was necessary for collecting the aggregated,

anonymous data presented herein.

Transfusion Medicine Unit procedures and
organization

Our Transfusion Medicine Unit accounts for 24 collection points (donor
centres) covering the whole Reggio Emilia province. The management is
equally distributed between the hospital and the volunteer associations
(Associazione Volontari Italiani del Sangue, AVIS). Blood processing and
distribution are exclusively managed by the Transfusion Medicine Unit.
Our procedures involve therapies and consultations for patients
coming from other wards, for inpatients temporarily hospitalized
within our ward and for outpatients. Medical offices that compose
our Transfusion Medicine Unit are dedicated to patient blood man-
agement, bloodlettings/phlebotomies, transfusions, apheresis and

sideropaenic anaemia treatment.

Data management and statistical analysis

Data concerning hospitalizations and COVID-19 patients were col-
lected as aggregates from our hospital discharge database. Data con-
cerning the Transfusion Medicine Unit procedures were collected as
aggregates using our internal database interface (Eliot, Engineering
Ingegneria Informatica S.p.A., Italy) and downloaded as Excel spread-
sheets. Subsequent data analysis was performed on Excel (Microsoft
Office 2010, Microsoft Corp., Redmond, WA), Python (3.8) and
GraphPad Prism 7.02 (GraphPad Software, San Diego, CA). Data were
expressed as number of patients or blood/platelets (PLTs) units and,
when possible, as a mean of three different years (2017, 2018 and
2019) with its maximum-minimum range. Statistical significance was
assessed using a t-test when comparing the same time lapse of two
different years, while one-way ANOVA was used to determine statis-
tical significance of the same time lapse in the last 3 years (from 2017
to 2019) either including 2020 or not within the comparison. The sig-
nificance was set at *p < 0.05, **p < 0.001 and ***p < 0.0001.
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RESULTS
Management of the donor centres

During the national lockdown period, Reggio Emilia donor centres were
re-organized to:

1. Lower the risk of contagion.

2. Avoid unnecessary blood collection.

To lower the risk of contagion, two small donor centres were
temporarily closed and converted into COVID clinics. In the remaining
operating centres, some of the personnel were appointed to check
the temperature and health status of all donors immediately before
their access. Social distancing measures were adopted to avoid over-
crowding, and, after each donation, rooms and seats were sanitized.
Donations were suspended for students and first donors; when not
necessary, eligibility and control exams were halted.

Blood collection

Blood, PLTs and plasma donations are routinely planned with the
donors by SMS alert or phone call and scheduled in order to ade-
quately manage the blood bank. During the 2020 lockdown, the
schedule was deeply modified to meet the hospital requirements.

According to the Italian Government instructions [3], our hospital
re-scheduled a large majority of surgical procedures. When possible,
non-urgent orthopaedics, cardiovascular and cancer surgeries were
postponed or moved to non-COVID hospitals. This had an impact on
the total number of surgical interventions, especially during the most
critical lockdown phase (i.e., March and April 2020, data not shown).
As a consequence, the Transfusion Medicine Unit faced a decrease in
blood components’ requests, and blood donation schedules were all
re-considered in order to avoid excessive stored blood units.

Figure 1(a) shows that the number of red blood cells (RBCs) units
prepared from whole blood donations between February and May
2020 decreased, particularly between March and April. Consequently,
buffycoat-derived PLTs units

the available also diminished.
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FIGURE 1 (a) Whole blood-derived RBCs, weekly donations

between February and May 2020, and (b) platelets apheresis
donations collected in the same period. LD, lockdown; RBCs, red
blood cells; PLTs, platelets
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Plateletapheresis was, thus, increased to allow a constant PLTs supply
to our blood bank (Figure 1(b)).

Whole blood donations dedicated to group O negative (0—)
(Supplementary Figure S1) and rare phenotypes reserved for specific
cohorts of patients (i.e., thalassaemics and myelodysplastics) were pre-
served. Rare group donors were scheduled by direct phone call, while
all the other appointments were cancelled by SMS.

Since plateletapheresis is a complex and invasive procedure, PLTs
donors are generally fewer than blood donors. The collection of a suf-
ficient amount of plateletapheresis-derived units, therefore, represen-
ted a challenge for our recruiting personnel. To overcome this
problem, our Transfusion Medicine Unit established a bank of frozen
PLTs, which can be stored for up to 2 years. Between August and
October 2020, our personnel collected and stored over 50 frozen
PLTs units, according to Italian standards [14].

Furthermore, the CRS coordinated blood availability and distribu-
tion between the provinces according to the epidemic diffusion. In
order to determine how this internal and local re-organization of
blood supply and transfusions affected the coordination with the
other transfusion centres of our region, we also analysed the influx/
efflux of blood units. Results are reported in Figure S2 of the
Supplementary information.

Finally, since plasma can be stored frozen for several months, its
collection was not interrupted. The donor centres extended the open-
ing time, while appointments for plasma donations were re-scheduled
to avoid overcrowding and to allow the necessary sanitization (data

not shown).

Blood transfusion—RBCs and PLTs

To understand how the pandemic affected the transfusion therapies,
we compared the percentages of hospitalized patients transfused
between February and May 2020 with those of 2017-2019 (Table 1).
Taking into account the number of non-COVID patients, the 2020
RBCs transfusion rate increased from 18.5% to 22.5%, while only a
small number of COVID-19 patients underwent a transfusion
(161 over 1720, 9.4%). These data are in agreement with the hospital-
izations that, during the lockdown period, dropped from a 15,771

TABLE 1 Patients transfused and total patients hospitalized by
the AUSL-IRCCS di Reggio Emilia between February and May 2020
(absolute number), compared to the same period of 2017-

2019 (mean)

Transfused Hospitalized % Transf./
February-May patients patients Hosp.
2017-2019 2920 15,771 18.5
(mean value)
2020 COVID 2373 10,520 22.5
negative
2020 COVID 161 1720 9.4
positive
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FIGURE 2 RBCs transfusions in 2020 (black lines), compared
with the same period of the previous triennium. (a) Patients
transfused with RBCs (left panel) and RBCs units transfused (right
panel); (b) patients and units transfused for orthopaedics surgery;

(c) patients and units transfused for cardiovascular surgery and

(d) patients and units transfused for cancer other than haematological.
*p < 0.05, **p < 0.001 and ***p < 0.0001. RBCs, red blood cells

mean in 2017-2019 to 10,520 in 2020 (that becomes 12,240 if we
include COVID-19 patients, Table SI).

Following the suspension of elective and non-urgent surgical
interventions, RBCs transfusions significantly decreased when
compared to the previous triennium, both in terms of patients
and total units transfused (Figure 2(a)). Starting from this evi-
dence, we further dissected the RBCs transfusions according to
the applicant ward. Our data revealed that the most significant

decrease of RBCs transfusions was observed for orthopaedic
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(b) buffycoat-derived (pool) and apheresis-derived (PLT apheresis)
PLTs units transfused between February and May 2020. *p < 0.05,
**p < 0.001 and ***p =< 0.0001. LD, lockdown; PLT, platelet
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FIGURE 4 Patients and units transfused for onco-haematological
diseases: (a) RBCs and (b) PLTs. *p < 0.05, **p < 0.001. LD, lockdown;
PLTs, platelets; RBCs, red blood cells

patients and, to a lesser extent, for cardiovascular surgery
(Figure 2(b),(c), respectively). Interestingly, the decrease of RBCs
usage in the orthopaedic interventions’ accounts for about 35%
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of the total reduction and started around 15 days before the
national lockdown. Conversely, there was no significant decrease
in RBCs transfusion of cancer patients during the lockdown
period and was only a slight decrease of the transfused units in
the post-lockdown period (Figure 2(d)).

In parallel, we investigated PLTs transfusions, we observed a
slight decrease in patients and units transfused during the lockdown
(Figure 3(a)), although only these last data are significant (p < 0.01).
PLTs transfusions started decreasing 3 weeks after the beginning of
lockdown and came back to the 2019 level within 1 month. The larg-
est amount of PLTs units transfused during the second month of lock-
down (i.e., April 2020) came from plateletapheresis, as a consequence
of the reduction of buffycoat-derived pools following the decrease of

whole blood donations (Figure 3(b)).

Blood transfusion—RBCs and PLTs in onco-
haematological patients

As mentioned earlier, the establishment of the CORE pavilion implied an

increase of hospitalized onco-haematological patients between 2017 and
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2019. Therefore, the effects of the lockdown on transfusion therapies for
this sub-group of patients are described in comparison with 2019 only.

In our hospital, onco-haematological patients transfused with
RBCs account for about 20% of the total, and their caregiving was
preserved as much as possible during the first wave of the pandemic.
Nevertheless, during the lockdown, we also observed a slight
decrease of RBCs transfusions for these patients (Figure 4(a)).
Although these data were not highly significant, it is supported by a

similar observation on PLTs transfusions (Figure 4(b)).

Transfusion medicine and immune-haematology
clinical practice

Following the official resolution of the Emilia-Romagna region [14],

our Transfusion Medicine Unit totally re-organized its services to:

e Limit the access of patients to emergencies and unavoidable
therapies;
e Guarantee transfusions and other therapies to patients coming

from other wards;
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FIGURE 5 Transfusion medicine and immune-haematology clinical practice procedures performed for: (a) inpatients coming from other
wards; (b) outpatients and (c) medical consultations for outpatients. Black line indicates 2020 procedures, while grey line indicates 2019

procedures. LD, lockdown; LDL, low density lipoprotein; PLS, plasma
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e Extend the opening times of medical offices to ensure an adequate
number of procedures and, at the same time, allow the necessary
room sanitization after each procedure;

e Encourage medical phone consultations to guarantee therapeutic

continuity for non-urgent and chronic patients.

These measures affected all the inpatients’ and outpatients’
rooms that compose our Transfusion Medicine Unit: patient blood
management; bloodlettings/phlebotomy; transfusion; apheresis and
sideropaenic anaemia.

Figure 5 resumes the main procedures, procedures and medical consul-
tations performed between February and May 2020, compared with the
same period of 2019. The large majority of our procedures decreased dur-
ing the lockdown. A significant decrease was observed in particular for
medical consultations and plasma -exchange procedures required for inpa-
tients coming from other hospital wards, as a consequence of the
decreased hospitalizations. Despite Reggio Emilia province trying to pre-
serve the healthcare services provided to oncological patients, the number
of hospitalized cancer patients decreased, especially during the first weeks
of lockdown. Moreover, no autologous or allogeneic stem cell collection for
bone marrow transplantation was performed in March 2020 (Figure 5(a)).

Procedures on outpatients decreased as well, particularly iron
infusions on anaemic pre-operative patients (Figure 5(b)). Between
April and May, our physicians started implementing medical phone
consultations for the outpatients (Figure 5(c)). The Patient Blood Man-
agement medical office, which routinely performs medical consulta-
tions to pre-operative patients, temporarily closed due to the lack of
elective surgeries imposed by the lockdown.

The treatment of chronically ill patients (thalassaemic, polycy-
thaemic, familial hypercholesterolaemia patients among all) was pre-
served as much as possible, albeit the patients’ appointments were
spread over a longer range of time (from 8 amM-12 noon to 8 aM-6 pMm).

All patients were only allowed to stay for the exact time of the
hospital procedure. Visitors were not allowed, except when accompa-
nying minors or fragile patients. When possible, on-site appointments
were substituted by remote consultations. Although not shown in this
study, medical assistance by phone was implemented during the

whole summer in order to be prepared for a second pandemic wave.

DISCUSSION

Between March and May 2020, the Italian Government declared a
national lockdown, accompanied by further regional indications on
the management of healthcare services that significantly changed the
routine and emergency procedures all over the country [3, 10, 15].
The COVID-19 outbreak also severely affected the procedures of the
AUSL-IRCCS di Reggio Emilia: the number of non-COVID patients
accessing the hospital between February and May 2020 was only
10,520, which is over 33% less than the same period of the previous
triennium (15,771).

In accordance with what was previously reported, in our hospital,

only a few hospitalized COVID-19 patients might have received a

blood transfusion as a consequence of the pathology (161 over 1720,
9.4%) [16].

However, the temporary suspension of elective surgeries, along-
side the need to keep unaltered the clinical routine in some other
departments (in particular, oncology and haematology), drastically
impacted on our Unit activity. If we consider the non-COVID patients
hospitalized between February and May 2020 (Table 1), the RBCs
transfusion rate rose from 18.5% to 22.5%. This evidence suggests
that, in a scenario where the hospitalization of non-serious patients
was postponed or even diminished, it was chosen to prioritize the
emergencies and the most severe cases that often require blood
transfusions.

In terms of organization, the main changes for our Transfusion
Medicine Unit involved blood donations, which were significantly
reduced and re-scheduled to meet the decrease need of blood com-
ponents, as similarly described in other blood centres [17-19]. To
avoid a surplus of RBCs, with the risk of discarding a large amount of
expired units, all blood donations were temporarily reduced, except
for those of rare groups. Adopting this strategy, our Transfusion Med-
icine Unit avoided RBCs units expiration for almost the whole lock-
down. Moreover, the regional blood supply-chain system, set up by
CRS, buffered the distribution of RBCs units through the Emilia-
Romagna provinces from the least affected to the most affected by
the pandemic (Figure S2 panels B and C). Reggio Emilia, for instance,
received blood units from the CRS in April, after having faced the
peak of COVID-19 diffusion in the previous month.

After the initial reduction of the routine procedures, the
healthcare supply for cancer and onco-haematological patients was
gradually restored following the national and regional indications
[10, 15, 20]. Accordingly, a decrease in blood transfusions for the
onco-haematological patients was mainly concentrated in the most
critical weeks (between the 20th of March and the 5th of April,
Figure 4), while PLTs transfusion (mainly administered to prevent or
treat bleeding episodes of onco-haematological patients) remained
constant for the whole lockdown duration.

To compensate for the decrease in buffycoat-derived PLTs units,
we increased the number of PLTs donations (Figure 2(c)). The latter
are not easily collected in an adequate quantity to satisfy the request,
and we thus adopted a procedure to store frozen PLTs [21]. PLTs
cryopreservation is an alternative to the conventional storage temper-
ature (25°C) that allows the product shelf-life to increase from 5 days
to up to 2 years.

Following the decrease of inpatients hospitalized by other wards,
our physicians faced a significant decrease of medical consultations
(Figure 5(a)) and plasma-exchange procedures.

In summary, the COVID-19 pandemic deeply impacted the
healthcare systems at all levels, with important implications also for
blood donation and transfusion [12, 22]. The mechanisms and proce-
dures adopted to face this serious emergency were necessary to meet
the safety requirements for donors, patients and staff. Our experience
has, actually, many points in common with other Transfusion
Medicine Units in Italy and other parts of the world [11, 12, 23, 24].
Among the strategies developed to meet this health emergency, we
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believe that, alongside the consolidated practices such as sanitizing
procedures, re-modulation of access and the use of personal protec-
tive equipment [25], a provision of frozen blood components that can
be stored for several months could be helpful during emergency
periods and should be promptly planned. Moreover, remote appoint-
ments were revealed as effective, especially for chronically ill patients,
and it has been implemented after the lockdown.

Although our data are in agreement with recent literature about
transfusion in COVID-19 patients, [16] we must point out that they
come from our internal database, which is not directly connected to clini-
cal records and other hospital databases. Therefore, it is plausible that
some data are underestimated, especially those relating to cancer
patients (other than onco-haematological). The latter can be hospitalized
by several wards in our hospital, depending on tumour localization, and
this implies higher tracing complexity; furthermore, when a physician
prescribes a blood component, the diagnosis can sometimes not be well
specified, thus generating missing data in our internal database. Never-
theless, our electronic system blocks blood component requirements in
case of missing diagnosis, and we are confident that, despite a slight
underestimation, the data presented herein are close to reality.

Finally, between February and May 2020, a ‘COVID-19 diagnosis’
was not present in our database. Therefore, we cannot discriminate
between RBCs and PLTs units transfused for COVID-19 or for medi-
traced the
for transfusions coming from the wards that hosted COVID-19

cal/surgical reasons. Nevertheless, we requests
patients, and we did not find any significant variation (data not shown).

In conclusion, during the first wave of the pandemic, our Transfu-
sion Medicine Unit both avoided unnecessary blood collection and
excessive stored blood units, preserving donor and staff safety. This
result was reached by coordinating with the internal (hospital wards
and donor centres) and external (i.e, CRS) stakeholders. However,
these measures come from an emergency phase, and, despite their
effectiveness, they should be implemented with other strategies
(such as prioritizing blood use for hospitalized patients during blood
shortage events) and integrated in appropriate risk management
plans and safety procedures. At the time of writing, the spread of
COVID-19 is still beyond control in many countries worldwide; the
knowledge acquired during the emergency should not be dispersed,
but exploited, in order to define a more efficient healthcare

management.
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