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Abstract

Background: Blood donation was among the most severely disrupted service during the COVID-19 pandemic, and
different measures were taken nationally and internationally to mitigate the impact of the pandemic on donation services.

Aim: To compare blood donation before, during and after the pandemic and the effectiveness of efforts to mitigate the
effects of COVID-19 on donation services.

Methods: This retrospective, observational, population-based study assessed the number and locations of blood donations,
number of blood and platelet units issued to hospitals, and characteristics of 82 619 blood donors at the reference blood
donation facility in United Arab Emirates in 2019 and 2020. Service recovery was assessed by comparing blood donation
in 2021 and 2022 with 2019. The data were analysed using SPSS version 26 and the extent of the effect of COVID-19 on the
measured parameters was tested using Pearson’s y* test. P < 0.05 was considered statistically significant.

Results: COVID-19 significantly affected the number of donors, location of blood donations, and quantities of blood and
platelets issued to hospitals. Median annual number of donors was 19 121 males and 1393 females. In 2020, male donors
increased by 1.6%, while female donors decreased by 22.3%. The number of donors decrease to 18 977 in 2020 from 19 035 in
2019 and increased to 22 542 in 2021 and 22 065 in 2022. Whole blood collections decreased by 0.3% in 2020 and increased
by 18.0% in 2021 and 13.6% in 2022.

Conclusion: Proactive measures, good infrastructure, flexibility, emergency planning, community awareness, good
communication between stakeholders, and close coordination among national authorities are needed to effectively
manage blood donation centres during crisis.
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effect of COVID-19 on blood transfusion services, but
none has been conducted in the United Arab Emirates
(UAE), considering the local COVID-19 mitigation
measures, guidelines and regulations published during
the pandemic.

Introduction

The COVID-19 pandemic affected the world in different
ways and healthcare systems were severely affected (1, 2).
The infection was first reported in China in December
2019 and within a short time, many cases were reported

worldwide (3). Countries were urged to take measures
to minimize the spread of this highly transmissible
infection. WHO and the United States Centers for Disease
Control and Prevention and other international agencies
published guidelines for the prevention and treatment of
COVID-19, and these were updated as more information
became available about the novel virus, SARS-CoV-2 (4).
In many countries, total or partial curfews were adopted
to control its spread.

Limited data on the transmission of SARS-CoV-2
raised, at least initially, concerns about the safety of
blood supplies (5). Blood stocks for patients in need
of transfusion were affected because stricter donor
selection criteria were required to ensure the safety of
blood products. The lockdown measures and physical
distancing restricted the ability of donors to reach blood
donation centres. Many studies have described the

This study compared data from 2019 and 2020, to
assess the effects on blood transfusion services of
COVID-19 and the international and national regulations
imposed for infection control. We analysed the
mitigation measures taken by Sharjah Blood Transfusion
and Research Center (BTRC), UAE to overcome these
effects. Data from 2021 and 2022 were used to assess
recovery from the COVID-19 pandemic. The study
focused on the challenges that affected blood inventory,
including number of collected blood units, location
of blood collection, donors’ characteristics and blood
products issued to hospitals. We hope that the study
will contribute to improvements in the management,
interventions and readiness of blood donation centres
during emergencies, and help in developing evidence-
based best practices to manage any surges in COVID-19
cases or similar emergencies.
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Methods
Study design

This was a retrospective observational study using data
for 2019-2022 collected from Sharjah BTRC, which is
the reference blood donation facility of Emirates Health
Services. The study was approved by the Ministry of
Health and Prevention Research Ethics Committee in
UAE (Ref: MOHAP/DXB-REC/NNN/ No.117/2021). The
Research Ethics Committee waived the requirement for
informed consent because the data were anonymously
collected. This was a population-based study of 82 619
donors, including 19 035 from 2019, 18 977 from 2020,
22 542 from 2021 and 22 065 from 2022.

Data were collected on the total number of whole
blood units per month collected from donors; number
of whole blood units collected at the blood donation
centre; number of whole blood units collected in mobile
facilities; total number of blood donors; numbers of
male and female donors; whether donors were regular
or first time; and number of packed red blood cells
(RBCs) and platelets units issued to hospitals.

Descriptive findings regarding COVID-19-related
changes affecting blood donation services were
reported as frequencies and percentages. Quantitative
measurements were calculated for 2020-2022 and
compared with the baseline year of 2019. The extent of
the effect of COVID-19 on the measured parameters in
2020-2022, using 2019 as the reference year, was tested
using Pearson’s y* test, and P < 0.05 was considered to
be statistically significant. Analysis was performed
using SPSS version 26.

Results

The total number of whole blood units collected in 2020
decreased by 0.3% compared with 2019 (P < 0.001), while
2021 and 2022 showed significant increases of 18.0% and
13.6%, respectively (P < 0.001) (Figure 1). Blood collection
was not adversely affected in January and February
2020; rather there was an increase in total units by 5.2%
and 1.5%, respectively. The first decrease in collections
was in March 2020 and the lowest decrease was in April
2020 when only 869 units were collected (44.5% decrease
compared with 2019). In May 2020, the number of units
collected increased to 1451, a 67.0% increase from April
but still lower than May 2019. Whole blood collection
increased by 33.8% in June 2020 compared with May
2020 to reach 2192 units. Collection increased gradually
from July to December 2020, except for October.
Comparing 2021 with 2019, there was an increase in
whole blood collection of 17.0%, 11.4%, 20.4%, 51.7%, 30.9%,
48.7%,18.6%, 33.7% and 37.1% for January, February, April,
June, July, August, September, November and December,
respectively. The recovery in numbers of units collected
was maintained throughout 2021 and 2022, except for
March and October 2021 and May 2022 when there was a
decrease from similar months in 2019.

The distribution of monthly whole blood collections
between blood donation centres and mobile facilities is

presented in Figure 2. The majority of whole blood units
collected at Sharjah BTRC were from mobile facilities.
In 2019, collections from mobile facilities accounted for
78.3% of the total, while in 2020, only 61.9% were collected
in this way. There was complete cessation of mobile
blood donation campaigns during April 2020. There was
a significant improvement in 2021 and 2022 with an
increase in the percentage of whole blood collection from
mobile facilities to 71.8% and 75.8%, respectively.

The total number of blood donors significantly
decreased during the COVID-19 pandemic, with only
18 977 reported in 2020 compared with 19 035 in 2019.
The number increased to 22 542 and 22 065 in 2021 and
2022, respectively. The number of male donors increased
by 1.6% (P < 0.001) in 2020, while the number of female
donors decreased by 22.3% (P < 0.001). When comparing
first-time donors to regular donors in 2019 and 2020,
the number of regular donors increased significantly
in 2020 (P < 0.001), while first-time donors decreased.
In 2021, there was a marked increase in the number of
first-time male donors. In 2022, the numbers of male and
female donors were similar to those in 2019.

The numbers of packed RBC units issued to hospitals
in March, April, May and October 2020 showed a
significant decrease compared with the same months in
2019 (P < 0.001) (Figure 4). These changes mirrored those
for numbers of whole blood units collected. In 2021 and
2022, the numbers of packed RBC units issued increased
significantly to 19 962 and 20 636, respectively, compared
with 17 274 units in 2019.

Changes in number of platelet units issued were
more variable throughout 2020 compared with 2019
(Figure 5). For all months in 2021, there was a significant
increase in number of platelet units issued compared
with 2019 (P < 0.001). Total number of units issued in
2022 was also significantly higher than in 2019.

Discussion

Whole blood donation and preparation of different
blood components at Sharjah BTRC were not affected
in January and February 2020, despite announcement
of the first case of COVID-19 in UAE on 29 January (6, 7).
Rather, there was an increase in total units collected. This
was because of the limited number of cases of COVID-19
reported and routine activities being carried out
normally. Sharjah BTRC closely monitored the country’s
status and checked the local, WHO and Association
for the Advancement in Blood and Biotherapies (AABB)
updated recommendations for blood transfusion and
implemented preventive measures of wearing face
masks and maintaining 2 m physical distance (8).
Donors were deferred for 28 days if they had travelled to
pandemic areas, had been in contact with confirmed or
suspected cases of COVID-19, or had flu-like symptoms.
If any donors developed symptoms or became COVID-19
positive after they had donated blood, they had to inform
the blood donation centre so that their blood could
be excluded from use. In March 2020, the decrease
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Figure 1. Total number of whole blood units collected. Whole blood units collected in 2020 compared with 2019 showed a decrease
during the months of curfew, as well as when COVID-19 vaccination was introduced to public. (B) Whole blood units collected in
2021 compared with 2019 showed complete recovery, except for a minimal decrease in the number of units in October 2021. (C)
Whole blood units collected in 2022 compared with 2019 showed complete recovery, except in May 2022.
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Figure 2. Whole blood collection at blood donation centre and mobile buses. (A) Most whole blood collection in 2020 was in the
BDC in the first half of the year compared with 2019 (P < 0.001). (B) Percentage of whole blood collected through mobile buses
showed a significant decrease in 2020 compared with 2019 (P < 0.001).
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Figure 3. Sex of blood donors and regularity of donation. (A) Percentage of male donors was significantly higher in 2020-2022
than 2019 (P < 0.001), while female donors were significantly fewer in 2020 and 2021 than 2019 (P < 0.001). (B) First-time donors
were significantly fewer in 2020 than 2019, but were significantly higher in 2021 and 2022 (P < 0.001). The percentage of regular
donors showed the opposite trend in 2020 and 2021, while in 2022, the percentage of regular donors was higher. (***P < 0.001).
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Figure 4. Number of packed red blood cell (PRBC) units issued to hospitals. PRBC units issued to hospitals were significantly lower
during the months of curfew in 2020 than 2019, while 2021 showed a significant increase in the issued units, except in December
2021 when winter holidays started. A higher number of PRBC units were issued in 2022 than in 2019.
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Figure 5. Number of platelet units issued to hospitals. Number of platelet units issued was variable in 2020 compared with 2019,
and showed a significant increase throughout 2021 and 2022 (P < 0.001).
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in whole blood collection coincided with the national
announcement of a partial curfew from 20:00 to 06:00
hours on 26 March (6, 9) and the surge in cases across the
country (10). As the number of COVID-19 cases increased,
the highest decrease in whole blood donations was in
April 2020 when the government extended the curfew
(11), advising people to stay at home and banning large
gatherings; therefore, all blood donation campaigns were
cancelled. Decreases in blood donation at the beginning
of the pandemic were reported in other countries,
mainly because of nationwide curfews and the spread
of infection (12-14). Some studies attributed the initial

decrease in whole blood donation to fear among donors
of acquiring COVID-19 during the donation process (15).

Blood stocks reached critical levels in April 2020
and Sharjah BTRC activated an emergency plan. This
included appealing to regular donors and giving specific
appointments to avoid overcrowding at the centre,
documented through text messages from the centre so
that donors could travel despite the curfew. Donors were
also provided with attendance letters when leaving the
centre after donation to show at police patrols. When
required, free transportation was arranged by the
centre. Working hours at the centre were extended to
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receive more donors without crowding. The Ministry of
Health was contacted to send messages through social
and traditional media about the importance of blood
donation and to reassure the public on the measures
taken to ensure donor safety. The ministry issued a
circular to all government and private hospitals to
stop elective surgery. Such measures were adopted by
many health services globally to minimize blood use
(12, 13). The National Emergency Crisis and Disaster
Management Authority was alerted about the critical
status of the blood stock and requested to approve some
mobile blood donation campaigns to communities,
under strict control. Sharjah BTRC depends entirely on
voluntary blood donors but during the crisis, direct and
replacement donors were accepted.

In May 2020, these measures as well as collaborations
between Sharjah BTRC, civil society and local
communities to organize blood donation campaigns
inside the blood donation centre helped increase the
number of whole blood units collected. Whole blood
collection increased from June to September 2020,
with better national control of COVID-19, which led
to cessation of the curfew on 24 June (6, 16). On 16
September 2020, UAE authorized the emergency use
of COVID-19 vaccination (6, 17) and this resulted in a
decrease in whole blood collection in October because
of the recommendation to defer blood donors for 14 days
after vaccination (18).

Compared with 2019, the decrease in blood collection
in March 2021 may have been due to the spring holidays
and the return of global travel. The decrease in blood
collection in October 2021 may have been because the
UAE Government announced that the third booster dose
of Sinopharm vaccine would be mandatory (19) and blood
donors were deferred after vaccination. In May 2022,
compared with 2019, there was a decrease in whole blood
units collected because of the public holidays after the
month of Ramadan.

The majority of whole blood units collected at
Sharjah BTRC were from mobile campaigns. This was
similar to other countries where donors were reached in
the communities (3, 4). There was a complete cessation
of mobile donation campaigns during April 2020, while
in May and June 2020, campaigns were organized with
the civil society and localized in blood donation centres.
Mobile campaigns were cancelled in many countries,
which similarly affected blood inventory (12, 20). In 2021
and 2022, there was an increased number of campaigns
after lifting of many COVID-19 restrictions.

There were significantly fewer donors in 2020 than
in 2019. This could have had multiple reasons including,
fear of acquiring COVID-19 and the travel difficulties
during curfew. A survey in 7 European countries of blood
donation and motivation during the COVID-19 pandemic
showed that many donors donated less because of the
extra effort needed during that time (15). There was
clearly a difficulty in recruiting donors during the
pandemic and Sharjah BTRC managed to minimize its
effect by having good collaboration with the civil society,

arecord of regular donors to approach when needed, and
an emergency team with a clear plan pre-pandemic plan.

Most blood donors visiting Sharjah BTRC were male,
which was due to cultural and medical reasons. Men
could easily commute to the donation centre and they
usually had good haemoglobin levels, whereas women
who were in the eligible age group for blood donation
were more prone to anaemia and low weight. In contrast,
a study in Hungary showed an increased number of
female donors during the COVID-19 pandemic (3).

Regular donors attended more frequently for
donation during 2020 than before the pandemic. This
was similarly reported in other studies (3). People who
donated more during the 2 years before the COVID-19
pandemic were more motivated to donate during the
pandemic (15). Compared with first-time donors, regular
donors value blood donation and better understand its
importance. Other factors that influence the regularity
of donation during crises are age, gender, education,
religious beliefs and the presence of an influential role
model (21). At Sharjah BTRC, a lecture is delivered by
an expert staff member to the donors before organized
campaigns, which helped to in recruiting regular donors
during the pandemic.

Sharjah BTRC has an emergency contingency plan
mandating the availability of a buffer stock of packed
RBC units for 5 days. Packed RBC units are either
prepared from processing whole blood or collected
through apheresis. Both methods are available and were
used during the COVID-19 pandemic. Issuing blood to
hospitals was based on case-by-case discussion with
physicians to minimize waste. Cancelation of elective
surgery resulted in a decrease in the number of packed
RBC units issued to hospitals during March-May 2020.
This allowed Sharjah BTRC to cover the requirements for
transfusion-dependent haemoglobinopathies, obstetrics
cases requiring transfusion, cancer, chronic renal
failure, acute bleeding and emergency surgery, despite
the reduction in the number of whole blood donations.
This finding was consistent with reports from other
countries (5, 14).

During the second half of 2020, issuance of packed
RBCs was increased compared with 2019 due to the return
of oncology patients treated abroad after resumption
of commercial air travel. Reports from the early stages
of the pandemic showed lower requirements for blood
transfusion in COVID-19 patients (13, 22).

Studies examining the pathophysiology of COVID-19-
related anaemia and coagulopathy are limited. Currently
available data attribute anaemia developed in later stages
of COVID-19 to the inflammatory nature of the infection.
Inflammatory cytokines produced during infection can
suppress RBC progenitors (23). The autoimmune response
to the infection can also manifest as autoimmune
haemolyticanaemia (5,24). Anaemiarequiring transfusion
support was more evident in patients who required
mechanical ventilation and interventional procedures
(5,22). Astudy conducted to compare the transfusion rate
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among COVID-19 with other patients showed that 11.1%
of the former needed RBC transfusion (13). This led to
an increase in the use of packed RBC units in hospitals
treating COVID-19 patients. The increase in requests
for packed RBCs was addressed in Sharjah BTRC by
increasing the organized campaigns after cessation
of the national curfew in June 2020. Packed RBC units
were also transferred from regions with less demand
to high-demand centres. The decrease in packed RBC
units issued in December 2021 may have been due to the
winter holidays and resumption of travel.

Platelet units are acquired through separation of
whole blood units. The platelets are issued as single
donor or pooled platelet units. Platelet units issued
to hospitals during 2020 varied from those issued in
2019. The least number of units were issued in April
2020 because of complete cessation of elective surgery.
This agrees with another study that showed that the
available platelets outnumbered the used platelets at
the beginning of the pandemic (25). Sharjah BTRC coped
with the requirements of the hospitals by maintaining
most of the platelets in single donor units to have greater
flexibility to modify the platelet dose per patient. Again,
case-by-case discussion was performed. Planning and
having the supportive infrastructure for technological
initiatives helped the centre to validate platelet apheresis
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Conclusion

Blood transfusion services are essential and their
maintenance is mandatory to ensure the best outcome
for patients who need them. The COVID-19 pandemic
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measures that could help with better management of
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Défis liés a la COVID-19 dans le domaine du don de sang aux

Emirats arabes unis

Résume

Contexte : Le don de sang a été 1'un des services les plus gravement perturbés pendant la pandémie de COVID-19.
Différentes mesures ont été prises aux niveaux national et international pour atténuer son impact sur les services de don.

Objectif : Comparer le don de sang avant, pendant et aprés la pandémie et l'efficacité des efforts visant a atténuer les
effets de la COVID-19 sur les services de don.

Méthodes : La présente étude rétrospective, observationnelle et populationnelle a évalué le nombre et les emplacements
desdons de sang, le nombre d'unités de sang et de plaquettes livrées aux hopitaux et les caractéristiques de 82 619 donneurs
de sang au centre de référence pour les dons de sang aux Emirats arabes unis en 2019 et 2020. Le rétablissement des
services a été évalué en comparant les dons de sang en 2021 et 2022 a ceux de 2019. Les données ont été analysées al'aide
du logiciel SPSS version 26 et 'ampleur de l'effet de la COVID-19 sur les parameétres mesurés a été testée au moyen du test
de Pearson y2. Un p inférieur ou égal a 0,05 était considéré comme statistiquement significatif.

Résultats : La COVID-19 a eu un impact considérable sur le nombre de donneurs, 'emplacement des dons de sang et les
quantités de sang et de plaquettes livrées aux hopitaux. Le nombre annuel médian de donneurs était de 19 121 hommes
et 1393 femmes. En 2020, le nombre de donneurs de sexe masculin a augmenté de 1,6 % tandis que le nombre de donneurs
de sexe féminin a diminué de 22,3 %. Le nombre de donneurs a baissé pour s'établir a 18 977 en 2020, contre 19 035 en 2019,
puis a augmenté pour atteindre 22 542 en 2021 et 22 065 en 2022. Les préléevements de sang total ont diminué de 0,3 % en
2020 et ont augmenté de 18 % en 2021 et de 13,6 % en 2022.

Conclusion : Des mesures proactives, de bonnes infrastructures, de la souplesse, une planification en cas d'urgence, la
sensibilisation de la communauté, une bonne communication entre les parties prenantes et une coordination étroite entre
les autorités nationales sont nécessaires pour gérer efficacement les centres de don de sang pendant les crises.

499



Research article EMH]J - Vol. 30 No. 7 - 2024

o) ol LN G ol gl U 3 T9—kd oS el Bikadd] oyt

Lo

ietll L5l o ptonnal L Bl o6 015 0190858 il I3 1505 2V ol gy pm ply 01 018 1241
el el e e a5 e

o 190355 JUT o sl ) dpal 15y alab s clactag s UnolsTy bl 15 2l gl 855 () el sk bt Syl
.(-JJL. CJ\J\ leds

:e/j,.a.u i ol Sloinall s pull ol 5 sde s 2L gl Wl g5 2de LSl Bt M1 Aol SN Aoyl o Cuads 1]l 3 ,b
b L5 .20205 2019 ale § bl &yl WY G am U ol gl 3850 3 p L e e 82619 Slews o biizaal)
o2 26 YL el UL Canart 2019 ple s 202252021 L;:Ls&gfxp@d\a,uyaﬁ,\;\ salaiul (6 gtms O gLl
Jl‘:aw:w:éa.xé.&,.o}.wg S o ol plisanly Ll sl Ll sl e 19—@,5,;%64“17:;\@‘%88 b

sla~| N> 130.05 2

cladteal) 85 pall & paddl Slowinall s pall Sl s ol ¢l Wl sa 5 el sie (3155 155G 19—.@,53»;@0}1:@\:;\\
1.6 iy SN (e el 3o 51502020 ple (35 .U 0 139355 SN 0 19127 (g sndl (o ekl sad a1 Ll i s
ple (3 oo 19035 OIS OF day 2020 ple 3 Lo e 18977 ) e el 3o aisails 1223 Lty Sle el sie Laisl (e
quXo.s@Jﬁw\ru\@owmw}.mzzru&;téﬂ;ﬂzzossjzom rb&gﬁ22542dlc§3)\)42019

.2022¢L9L3‘/.13.6j2021 be}X18.0MJg}ﬂo>brjc2020

WM e dyze s o Bwlal Loy LBy A3l ol SN Sle3YI T (§ pally gl 5810 Al 5,151 s il bz
b lalldl G 38 0 ol cddeall Lo gl ddl Jool 53l 5 ¢ mazadl o 1 elS3] 5 a1 plal) Jadasesll

References

1. Al Mahmasani L, Hodroj MH, Finianos A, Taher A. COVID-19 pandemic and transfusion medicine: the worldwide challenge and
its implications. Ann Hematol. 2021;100(5):1115-22. https://doi,0rg/10.1007/500277-021-04441-y PMID:33527161

2. Ghebreyesus, T. WHO Director-general’s opening remarks at the media briefing on COVID-19, 11 March 2020 [website]. Geneva:
World Health Organization; 2020 (https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-re-
marks-at-the-media-briefing-on-covid-19---11-march-2020, accessed 5 June 2024).

3. Matusovits A, Nagy S, Bar6ti-Toth K, Nacsa J, Lazar M, Marton [, et al. National level adjustments to the challenges of the SARS-
CoV2 pandemic on blood banking operations. Transfusion. 2021;61(5):1404-11. https://doi.org/10.1111/trf.16346 PMID:33644858

4. NgoA, Masel D, Cahill C, Blumberg N, Refaai MA. Blood banking and transfusion medicine challenges during the COVID-19
pandemic. Clin Lab Med. 2020;40(4):587-601. https://doi.org/10.1016/j.cll.2020.08.013 PMID:33121624

5. Stanworth SJ, New HV, Apelseth TO, Brunskill S, Cardigan R, Doree C, et al. Effects of the COVID-19 pandemic on supply and use
of blood for transfusion. Lancet Haematol. 2020;7(10):e756-64. https://doi.org/10.1016/S2352-3026(20)30186-1 PMID:32628911

6.  Abbas Zaher W, Ahamed F, Ganesan S, Warren K, Koshy A. COVID-19 crisis management: lessons from the United Arab Emirates
leaders. Front Public Health. 2021;9:724494. https://doi.org/10.3389/fpubh.2021.724494 PMID:34778167

7. Emirates News Agency-WAM. UAE announces first case of new coronavirus [website]. Emirates News Agency (WAM). Abu
Dhabi: Emirates News Agency-WAM,; 2020 (https://wam.ae/en/details/1395302819532, accessed 5 June 2024).

8. Association for the Advancement in Blood and Biotherapies (AABB). AABB-accredited blood donor centers. Focus on donor safety
first [website]. Bethesda, MD: AABB; (https://www.aabb.org/docs/default-source/default-document-library/regulatory/donor-
center-focus-on-safety.pdf?sfvrsn=ef19833f_o, accessed 5 June 2024).

9.  Emirates News Agency-WAM. MoHAP & Mol to conduct “National Disinfection Programme” for all public utilities, public
transport over weekend. Abu Dhabi: Emirates News Agency-WAM,; 2020 (https://wam.ae/en/details/1395302833041, accessed 5
June 2024).

10. Worldometer. Coronavirus daily cases in United Arab Emirates [website]. (https://www.worldometers.info/coronavirus/country/
united-arab-emirates/, accessed 5 June 2024).

1. Sankar A. Combating coronavirus: National Sterilisation Programme timings changed in UAE. Khaleej Times. 19 May 2020
(https://www .khaleejtimes.com/uae/combating-coronavirus-national-sterilisation-programme-timings-changed-in-uae, ac-
cessed 5 Jun 2024).

500



Research article EMHJ - Vol. 30 No. 7 - 2024

12.  Arcot PJ, Kumar K, Mukhopadhyay T, Subramanian A. Potential challenges faced by blood bank services during COVID-19
pandemic and their mitigative measures: the Indian scenario. Transfus Apher Sci. 2020;59(5):102877. https://doi.org/10.1016/].
transci.2020.102877 PMID:32709475

13.  Barriteau CM, Bochey P, Lindholm PF, Hartman K, Sumugod R, Ramsey G. Blood transfusion utilization in hospitalized COV-
ID-19 patients. Transfusion. 2020;60(9):1919-23. https://doi.org/10.1111/trf.15947 PMID:32583506

14. Quaglietta A, Nicolucci A, Posata R, Frattari A, Parruti G, Accorsi P. Impact of Covid-19 epidemic on the activities of a blood
centre, transfusion support for infected patients and clinical outcomes. Transfus Med. 2021;31(3):160-6. https://doi.org/10.1111/
tme.12742 PMID:33269544

15.  Chandler T, Neumann-Bohme S, Sabat I, Barros PP, Brouwer W, van Exel J, et al. Blood donation in times of crisis: early in-
sight into the impact of COVID-19 on blood donors and their motivation to donate across European countries. Vox Sang.
2021;116(10):1031-41. https://doi.org/10.1111/vox.13103 PMID:33835509

16. Emirates News Agency-WAM. UAE announces completion of National Disinfection Programme starting today [website]. Abu
Dhabi: Emirates News Agency-WAM; 2020 (https://wam.ae/en/details/1395302851068, accessed 5 June 2024).

17.  McArthur R UAE authorises emergency use of COVID-19 vaccine for frontline health workers. Health Care News. 16 September
2020 (https://www.healthcareitnews.com/news/emea/uae-authorises-emergency-use-covid-19-vaccine-frontline-health-workers,
accessed 5 June 2024).

18.  Association for the Advancement of Blood and Biotherapies (AABB). Updated information from FDA on donation of CCP, blood
components and HCT/Ps, including information on COVID-19 vaccines, treatment with CCP or monoclonals [website]. Bethes-
da, MD: AABB; 2021 (https://www.aabb.org/docs/default-source/default-document-library/regulatory/summary-of-blood-do-
nor-deferral-following-covid-19-vaccine-and-ccp-transfusion.pdf?sfvrsn=91eddbsd_o, accessed 5 June 2024).

19. Nair A. Abu Dhabi makes boosters mandatory for Sinopharm vaccine. Bloomberg. 28 August 2021 (https://www.bloomberg.com/
news/articles/2021-08-29/abu-dhabi-makes-booster-doses-mandatory-for-sinopharm-vaccine, accessed 5 June 2024).

20. Al-RiyamiAZ, Abdella YE, Badawi MA, Panchatcharam SM, Ghaleb Y, Maghsudlu M, et al. The impact of COVID-19 pandemic
on blood supplies and transfusion services in Eastern Mediterranean Region. Transfus Clin Biol. 2021;28(1):16-24. https://doi.
0rg/10.1016/j.tracli.2020.11.002 PMID:33276150

21.  Ngunza SM, Munyashongore C, Nshobole GN, Latine D, Aujoulat I. Low retention rate of voluntary blood donors: contribution
of an original method based on a composite classification (results of a monocentric study in the Democratic Republic of Congo).
Pan Afr Med J. 2020;36:296. https://doi.org/10.11604/pam;.2020.36.296.24714 PMID:33117490

22. Lee HR. Predictors of red blood cell transfusion in elderly COVID-19 patients in Korea. Ann Lab Med. 2022;42(6):659-67. https://
doi.org/10.3343/alm.2022.42.6.659 PMID:35765874

23. Bergamaschi G, Borrelli de Andreis F, Aronico N, Lenti MV, Barteselli C, Merli S, et al. Anemia in patients with Covid-19: patho-
genesis and clinical significance. Clin Exp Med. 2021;21(2):239-46. https://doi.org/10.1007/510238-020-00679-4 PMID:33417082

24. Yazdanpanah N, Rezaei N. Autoimmune complications of COVID-19. ] Med Virol. 2022;94(1):54-62. https://doi.org/10.1002/
jmv.27292 PMID:34427929

25. LuW,Yazer M, Li N, Ziman A, Wendel S, Tang H, et al. Hospital red blood and platelet suply and utilization from March to De-
cember of the first year of the COVID-19 pandemic: the BEST collaborative study. Transfusion. 2022 Aug;62(8):1559-70. https://
doi.org/10.1111/trf.17023 PMID:35808950

501



