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ABSTRACT

Introduction: COVID-19 disease spread rapidly worldwide, causing a pandemic. In this study, we aimed to explore the
distribution of blood products in our blood center before and during the pandemic by blood type.

Material and Method: In this study, we retrospectively analyzed 4,271 blood products (1,290 patients) transfused before and
during the pandemic through the medical records of Kastamonu Training and Research Hospital Blood Transfusion Center.
Moreover, we investigated the associations between transfusions and age, sex, blood type, and COVID-19 infection.

Results: The findings revealed that the majority of the patients receiving transfusions both before and during the pandemic
were A Rh (+) (41.4%). Besides, the rates of those with O Rh (+) were 28.8% and 28.7% during the pandemic. In addition, 37
products (28 erythrocyte suspensions, 7 fresh frozen plasma, 2 pooled platelet suspensions) were transfused on 17 patients

with confirmed COVID-19.

Conclusion: Transfusions have an important place in the treatment of critically ill patients. The blood type A Rh (+) was
previously shown to be associated with an increased risk of COVID-19 infection. In this study, although we realized that
products of blood type A were mostly used in general transfusions, transfusions in the pandemic were performed predominantly
with blood products of infected patients with blood type O. The modern world is more likely to encounter further pandemics
in the future. We think that each region should evaluate its own centers.
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INTRODUCTION

COVID-19, emerging in the Wuhan region of China
in December 2019, has spread across the world and
rapidly turned into a pandemic (1). It is transmitted
through the respiratory tract and can be asymptomatic
or symptomatic. While the incubation period of the
virus is five days on average, 97.5% of symptoms may
develop within 11.5 days (2). The research interest in the
diagnosis, treatment, predisposing factors, and course
of the disease is still fresh. In addition to many domains
of life, the disease has affected the regular operations of
many hospitals.

Blood transfusion became a relatively safe and viable
procedure following the discovery of blood types in
the 1900s and early World War I that citrate was a safe
and effective anticoagulant (3). As expected, the works
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of blood centers have also been adversely affected by
the pandemic and its undesirable consequences. The
pandemic has led to a decrease in blood donations; thus,
blood transfusion centers are likely to have difficulty
obtaining blood (4,5). Nevertheless, healthcare service
delivery should be maintained at its own pace to be
able to satisfy the healthcare needs of individuals.
Blood transfusion is life-saving and requires a sensitive
approach to necessary procedures. For this reason, the
proper analysis of blood products is of great importance.
In their study, Hof L. et al. recommend taking patient-
based measures (preventing anemia, reducing blood loss,
etc.) for blood management of intensive care patients,
especially due to the decrease in global blood donations
owing to the pandemic (6). Ultimately, we aimed to
evaluate how our blood center was affected by the
pandemic regarding blood products by blood types.
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MATERIAL AND METHOD

The study was carried out with the permission of
Kastamonu University Clinical Research Ethics
Committee (Date: 14.12.2020, Decision No: 2020-
KAEK-143-11). All procedures were carried out in
accordance with the ethical rules and the principles of
the Declaration of Helsinki.

In this study, we recruited the records of our hospital's
blood transfusion center to a retrospective analysis.
We compared blood types in all transfusions in 3 busy
months of the pandemic in our hospital and those in
the same 3 months one year before the pandemic. In
total, there were 1,290 patients undergoing blood
transfusion, 747 before the pandemic and 543 in the first
3 months in the heyday of the pandemic. Transfusion
procedures consisted of 3,234 erythrocyte suspensions
(ES), 725 fresh frozen plasma (FFP), and 312 pooled
platelet suspensions (PPS). Flow Chart 1 presents the
distribution of transfusions by periods, patients, and
products.

Erythrocyte Suspensions:1775 products
Fresh Frozen Plasma (FFP) :450 products
Pooled Platelet Suspensions (PPS):185 products
Distribution Of Transfusion
Products
Erythrocyte Suspensions:1459 products
March-April-May 202( ié

Fresh Frozen Plasma (FFP) :275 products.
Pooled Platelet uspensions (PPS):127 products.

Flow Chart 1: The distribution of transfusions by periods, patients,
and products

We also investigated the patients by age, sex, blood type,
COVID-19 infection. Each patient receiving a blood
transfusion in the pandemic was recruited to a Real-
time polymerase chain reaction (rt-PCR). A definitive
diagnosis of COVID-19 positivity was confirmed by
our hospital's laboratory. Although some patients
tested negative for COVID-19, they were considered
suspicious considering their lung tomography imaging
findings and received transfusions. Such transfusions
were accepted as transfusions to COVID-19-suspected
patients.

Statistical Analysis

We encoded and analyzed the data using SPSS version
22 (IBM). While descriptives were shown as numbers
and percentages, we performed the Chi-Square test,
Kruskal-Wallis test, and Fisher's Exact test to reveal the
relationships between the variables. We considered a
p-value <0.05 to be significant in all statistical analyses.

RESULTS

The results revealed that the transfusions in both periods
significantly differed by sex (p<0.05), but it was not the
case by age and blood type (p>0.05). More than half of the
patients (56.4% in the pre-pandemic period and 61.9%
in the pandemic period) were over 70 years old, and the
distributions were similar for the other age groups. While
the percentage of female patients receiving transfusions
decreased from 60.8% (pre-pandemic) to 54.9% during
the pandemic, the rate of male patients increased from
39.2% to 45.1%. We found that 41.1% of the patients were
A Rh (+) in both periods, followed by 0 Rh (+) with the
rates of 28.8% and 28.7%, respectively (Table 1).

Table 1. Distribution of patients by age, sex, and blood type

Factor Group Period p
Pre-pandemic Mid-pandemic
Age 0.17
18-30 years 39 (5.2%) 18 (3.3%)
31-50 years 78 (10.4%) 55 (10.1%)
51-70 years 209 (28.0%) 134 (24.7%)
>70 years 421 (56.4%) 336 (61.9%)
Sex 0.034
Female 454 (60.8%) 298 (54.9%)
Male 293 (39.2%) 245 (45.1%)
Blood Type 0.087
A (Rh+) 309 (41.4%) 225 (41.4%)
A (Rh-) 47 (6.3%) 28 (5.2%)
B (Rh+) 83 (11.1%) 75 (13.8%)
B (Rh-) 7 (0.9%) 12 (2.2%)
0 (Rh+) 215 (28.8%) 156 (28.7%)
0 (Rh-) 37 (5.0%) 14 (2.6%)
AB (Rh+) 45 (6.0%) 27 (5.0%)
AB (Rh-) 4(0.5%) 6 (1.1%)

Considering the blood products (ES, FFP, and PPS),
both groups (pre-pandemic and mid-pandemic) did not
significantly differ by age and sex (p> 0.05). (Table 2).

On the product basis, for example, 285 of 309 A Rh (+)
patients received ES transfusions in our hospital before
the pandemic, and the utilization rate was 92.5%. These
285 patients received a total of 288 x 2.59 (+ 2.18)=738
units of ES transfusions (Table 3). On the other hand, the
blood types of the patients receiving ES, FFP, and PPS did
not significantly differ by transfusion period (p>0.05).
While more than 91% of the patients in all blood types
received ES transfusion before the pandemic, it was
85% in all blood types during the pandemic. FFP was
transfused to 14.3% - 25.0% of the patients in all blood
types before the pandemic, and this range appeared
between 14.3% and 35.7% during the pandemic. Finally,
while the patients in all blood types were recruited to PPS
transfusion up to 10.6% before the pandemic, this rate
was up to 16.7% during the pandemic (Table 3).
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Table 2. Distribution of the patients receiving ES, FFP, and PPS transfusions in both periods by age and sex

Transfusion Product Erythrocyte Suspension (ES) Fresh Frozen Plasma (FFP) Pooled platelet suspensions (PPS)
n: Number of Patients  Pre-pandemic  Mid-pandemic  Pre-pandemic = Mid-pandemic Pre-pandemic Mid-pandemic
%: Percentage (n %) (n %) (n %) (n %) (n %) (n %)
Age
18-30 38 (97.4%) 15 (83.3%) 8 (20.5%) 7 (38.9%) 1(2.6%) 0 (0.0%)
31-50 73 (93.6%) 48 (87.3%) 19 (24.4%) 14 (25.5%) 7 (9.0%) 6 (10.9%)
51-70 199 (95.2%) 120 (89.6%) 32 (15.3%) 38 (28.4%) 14 (6.7%) 15 (11.2%)
>70 383 (91.0%) 307 (91.4%) 86 (20.4%) 59 (17.6%) 43 (10.2%) 37 (%11.0)
Sex
Female 420 (92.5%) 271 (90.7%) 86 (18.9%) 60 (20.1%) 36 (7.9%) 31 (10.4%)
Male 273(3.2%) 219(9.4%) 59(20.1%) 58(23.7%) 29(9.9%) 27(7.2%)

Table 3. Distribution of the patients receiving ES, FFP, and PPS in both periods by blood type and numbers of transfusions

Erythrocyte Suspension Fresh Frozen Plasma Pooled platelet suspensions (PPS)
Blood Pre-pandemic Mid-pandemic Pre-pandemic Mid-pandemic Pre-pandemic Mid-pandemic
Type
n n n n n n
% M=SD 9% MzSD % M=SD % M=SD % M=SD % M=SD
A (Rh+) 285 2.59 204 2.92 54 2.52 49 2.35 28 3.14 21 2.52
92.5%  (£2.18)  90.7%  (¥2.37)  17.5%  (£1.69) 21.8%  (£1.63)  9.1%  (£2.97)  9.3%  (+2.09)
A (Rh-) 44 2.95 27 2.70 11 3.73 4 2.00 5 2.20 3 1.67
93.6%  (£2.57)  90.7%  (+1.75)  23.4%  (£1.90) 14.3%  (£0.82) 10.6%  (+0.84) 107%  (+0.58)
B (Rh+) 78 2.27 64 2.66 13 3.00 17 2.29 5 1.40 11 2.00
94%  (£1.51)  96.4%  (¥2.13)  157%  (£3.49) 22.7%  (xL.11)  6.0%  (£0.55) 14.7%  (+1.55)
7 2.43 12 2.08 1 2 1.50 0 2 1.00
BRh) 1000 (2215  100%  (3223) 143% 000 1670 (2071) 0% - 16.7%  (+0.00)
0 (Rh+) 199 2.61 142 3.13 52 3.35 34 2.50 21 3.00 17 2.06
92.6% (£2.55) 91% (£2.41) 24.2% (£3.72)  21.8% (£2.54) 9.8% (£2.59) 10.9% (+1.48)
0 (Rh-) 34 2.68 12 3.00 6 6.17 5 2.20 2 5.00 0 _
91.9% (£2.00) 85.7% (£2.13) 16.2% (£7.14) 35.7%  (£0.45) 5.4% (£1.41) 0
AB Rh+) 42 2.29 23 3.39 7 2.14 5 1.80 4 1.50 3 3.00
933%  (£1.73)  852%  (¥2.11) 156%  (+0.69) 18.5%  (£0.45)  8.9%  (x0.58) 11.1%  (+2.00)
AB (Rh-) 4 1.25 6 3.50 1 1.00 2 2.50 0 _ 1 1.00
100%  (+0.50)  100%  (£3.51)  25% ) 333%  (£2.12) 0% 16.7% )
Total 1775 1459 450 275 185 127

The patient groups (pre-pandemic and mid-pandemic)
significantly differed by the number of product units
(ES, FFP and PPS) (p <0.05). In terms of blood type,
we determined that while the mean number of ES
transfusions was higher for all blood types, except for A
Rh (-) and B Rh (-), during the pandemic, the patients
with A Rh (-) and B Rh (-) received more ES before the
pandemic (Table 3).

We also investigated blood product transfusions on the
patients with confirmed and suspected COVID-19 by sex
and age. Accordingly, the groups significantly differed in
ES transfusion by age (p <0.05), but it was not the case by
sex (p> 0.05). Yet, there were no significant differences
between the patients with confirmed and suspected
COVID-19 in FFP and PPS transfusion by age and sex
(p> 0.05). Finally, considering the blood types of the
COVID-19-positive patients receiving transfusions, we
found significant differences between their blood types
by blood product (p <0.05). We determined that 17
patients with confirmed COVID-19 received a total of 37
transfusions. Of the 28 ES transfusions on 13 patients,
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while 10 were for patients with A Rh (+), 2 were for
patients with A Rh (-), and 16 were for patients with O Rh
(+). Among 7 FFP transfusions on 3 patients, 1 was for a
patient with B Rh (+) while 6 were for patients with O Rh
(+). Regarding PPS transfusions, 2 were for a patient with
O Rh (+) (Table 4).

DISCUSSION

In our study, more than half of the patients (56.4% before
the pandemic and 61.9% during the pandemic) were over
70 years old, and the distributions were similar for the
other age groups. The patients differed significantly by
sex (p <0.05). Considering blood types, the majority of
the patients were A Rh (+), followed by O Rh (+).

In the literature, there is a growing research interest in
blood types. In a study with 2,586 patients infected with
COVID-19, the researchers determined the blood types
of the patients as follows: 29.93% (A), 41.80% (B), 21.19%
(0), and 7.98% (AB), respectively. Moreover, 98.07% of
the patients were Rh positive (7).



] Health Sci Med 2022; 5(2): 434-439

Yilmaz et al. Transfusions in the pandemic by blood types

Table 4. Distribution of the COVID-19-suspected and -positive patients receiving ES, FFP, and PPS in both periods by blood type and

numbers of transfusions

Erythrocyte Suspension Fresh Frozen Plasma Pooled platelet suspensions (PPS)
Blood Suspicious Positive Suspicious Positive Suspicious Positive
Type n n n n n n
% M=+SD % Mz+SD % M+SD % M+SD % M=+SD % M=SD
A (Rh+) 25 2.64 4 2.50 5 2.00 0 8 3.50 0
(100.0%) (£1.38) (100.0%) (£1.73) (20.0%) (£1.00) (0.0%) (32.0%) (+£2.88)  (0.0%)
A (Rh) 1 2.00 2 1.00 1 1.00 0 ) 1 1.00 0
(50.0%) () (100.0%) (£0.00)  (50.0%) “) (0.0%) (50.0%) (=) (0.0%)
B (Rh+) 5 3.60 0 3 2.67 1 1.00 3 2.00 0
(62.5%)  (+2.41) (0.0%) (37.5%) (+2.08) (100.0%) (-) (37.5%) (+1.00) (0.0%)
1 9.00 0 1 1.00
BRb) (1000%) () : T 00%) ; (100.0%) () ;
0 (Rh+) 11 4.91 7 2.29 4 2.00 2 3.00 1 1.00 2 1.00
(73.3%)  (£4.04) (100.0%) (+2.63) (26.7%) (+1.41) (28.6%) (*+1.41) (6.7%) (-) (28.6%) (+0.00)
0 (Rh-) - - - - - - - - - - - -
3 2.67 0 0
ABRM)  (100.0%) (153 (0.0%) ) ] 00%) ] ]
1 8.00 1 4.00 0
ABRR)  (1000%) () : (100.0%) () ; T 0% :
Total 165 28 31 7 37 2

The records of blood centers are the primary sources
for the most accurate information on the distribution of
blood types in countries. In our country, a recent study
showed that, among the donors applying to a blood
center, 42.84% were A (+), 32.67% were O, 16.46% were
B, and 8.03% were AB (8). In our study, we found that
41.4% of those receiving blood transfusions before and
during the pandemic were A Rh (+), which is rather
close to the finding of the abovementioned study. They
were followed by the patients with O Rh (+) at the rates
of 28.8% before the pandemic and 28.7% during the
pandemic. J. Torabizade Maatoghi et al. (9) examined
the blood types of 29,922 donors from their blood center
records and found that the majority of the donors were O
(40.21%), followed by A.

In their study, Massimo Franchini et al. (10) reported
that stated that ABO blood types are distinctive in the
formation of many diseases, including cardiovascular
diseases and malignancies, which may reinforce the
importance of blood types and blood transfusion in
diseases. Therefore, considering that an unknown
disease, such as COVID-19, has been fought recently,
we believe that physicians should reconsider the issue of
blood transfusion decision, supply, and application.

Yalaoui S. et al. (11) compared the phenotypes of the
blood types of 51 COVID-19 patients and 1,506 non-
COVID 19 patients. As a result, they found that the
prevalence of blood type A was high in both groups,
which is consistent with our study.

Boudin L. et al. (12) examined the relationship between
blood type and COVID-19 in young and healthy 1,769
crew members quarantined due to COVID-19 exposure.
The results revealed that young adults actually were not
at more or less risk for SARS-CoV-2 by blood type.

Simon ] Stanworth et al. (13) compiled several studies
on this subject and attempted to establish a protocol
on the use of blood and blood products. In this review,
the authors concluded that a decrease in the use of
erythrocytes caused an increase in the use of plasma. On
the other hand, the use of platelets was stated as a poor
prognostic factor of the course of COVID-19. However,
this study supported the view that the work in blood
centers would be difficult due to a decrease in blood
donations. Pal S. et al. (14) compared the transfusions in
their hospital in the first five months of 2020. Although
there were significant reductions in the number of
patients requiring transfusion (39.69%) thanks to strict
COVID-19 measures, they also witnessed a considerable
decrease in the number of red blood cell products used
(46.41%) and the number of fresh frozen plasma units
and platelet concentrates (30%).

In a study with more than 31,100 samples, it was found
that blood type A may be more susceptible to COVID-19,
while blood type O may be less susceptible to COVID-19
(15). In another study, the pooled frequencies of blood
types A, B, O, and AB among individuals infected with
COVID-19 were reported as 36.22%, 24.99%, 29.67%,
and 9.29%, respectively (16). In their study, Li J et al.
(17) recommended that people with blood type A
should strengthen their immune to reduce the risk of
infection and that people with blood type O should not
underestimate the virus and take precautions to avoid the
risk of infection.

Although blood type A is more common in our country,
we concluded that the CoVID-19 patients with blood
type O needed transfusions the most, which overlaps the
findings suggesting no association between blood type
and the COVID-19 disease.
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Convalescent immune plasma is often used in the
treatment of patients with COVID-19 (18,19). However,
we only investigated plasma used for reasons such
as Dbleeding disorders, disseminated intravascular
coagulation, and drug-induced bleeding (20). Our
findings showed that there was no significant difference
in the amount of plasma used for the abovementioned
reasons before and during the pandemic, which implies
that COVID-19 does not cause an increase in plasma use,
except for convalescent plasma.

There are studies showing that there may be
thrombocytopenia in the COVID-19 disease, which is
associated with the severity of the disease (21). Marcos
S.Z et al. (22) determined that the relationship between
COVID-19 and thrombocytopenia was high in blood
type B while it was low in blood type O. Based on our
records, we found that blood type A platelets were the
most needed platelets in PPS transfusions, followed by
blood type O platelets. Moreover, the COVID-19 patients
needing blood transfussions received PPS transfusions
the most.

CONCLUSION

Overall, we interestingly concluded that blood products of
blood type O were more prevalently used for COVID-19
patients, although general transfusions often required
the products of blood type A which was determined as
the most common blood type in our study. The modern
world is more likely to encounter further pandemics in
the future. We think that each region should evaluate its
own centers.

ETHICAL DECLARATIONS

Ethics Committee Approval: The study was carried out
with the permission of Kastamonu University Clinical
Research Ethics Committee (Date: 14.12.2020, Decision
No: 2020-KAEK-143-11).

Informed Consent: Because the study was designed

retrospectively, no written informed consent form was
obtained from patients.

Referee Evaluation Process: Externally peer-reviewed.
Conflict of Interest Statement: The authors have no
conflicts of interest to declare.

Financial Disclosure: The authors declared that this
study has received no financial support.

Author Contributions: All of the authors declare that
they have all participated in the design, execution, and
analysis of the paper, and that they have approved the
final version.

Acknowledgment: The authors thank Associate Professor
Dr. Oytun Emre Sakici for their valuable contributions to
the study.

438

REFERENCES

1. Chen N, Zhou M, Dong X, et al. Epidemiological and clinical
characteristics of 99 cases of 2019 novel coronavirus pneumonia
in Wuhan, China: a descriptive study. Lancet 2020; 395: 507-13.

2. Wiersinga W], Rhodes A, Cheng AC, Peacock SJ. Pathophysiology,
transmission, diagnosis, and treatment of coronavirus disease
2019 (COVID-19): a review. HC. JAMA 2020; 324: 782-93.

3. Mollison PL, Engelfriet P. Blood transfusion. Semin Hematol
1999; 36: 48-58.

4. Kasanga M, Mudenda S, Gondwe T, Chileshe M, Solochi B, Wu J.
Impact of COVID-19 on blood donation and transfusion services
at Lusaka provincial blood transfusion centre, Zambia. Pan Afr
Med J 2020; 35: 74.

5. Mohammadi S, Yazdi SMT, Eshghi P, Norooznezhad AH.
Coronavirus disease 2019 (COVID-19) and decrease in blood
donation: experience of Iranian Blood Transfusion Organization
(IBTO). Vox Sang 2020; 115: 595-6.

6. Hof L, Choorapoikayil S, Meybohm P, Zacharowski K. Patient
blood management in intensive care patients. Curr Opin Crit
Care 2021; 27: 709-16.

7. Rana R, Ranjan V, Kumar N. Association of ABO and Rh blood
group in susceptibility, severity, and mortality of coronavirus
disease 2019: a hospital-based study from Delhi, India. Front Cell
Infect Microbiol 2021: 2; 11: 767771.

8. Kogtekin B. Antalya Egitim ve Arastirma Hastanesi Transfiizyon
Merkezine bagvuran dondrlerde ABO ve Rhesus (Rh) kan
gruplar1 dagiliminin aragtirilmasi. Mersin Univ Saglik Bilim Derg
2020; 13: 395-403.

9. Maatoghi JT, Paridar M, Shoushtari MM, et al. Distribution of
ABO blood groups and rhesus factor in a large scale study of
different cities and ethnicities in Khuzestan province, Iran. Egypt
] Med Human Gen 2016; 17: 105-9.

10.Franchini M, Liumbruno GM. ABO blood group: old dogma,
new perspectives. Clin Chem Lab Med 2013; 51: 1545-53.

11.Yalaoui S, Fakhfakh R, Tritar F, et al. ABO blood groups and risk
of COVID-19. Tunis Med 2020; 98: 888-91.

12.Boudin L, Janvier F, Bylicki O, Dutasta E. ABO blood groups are
not associated with the risk of acquiring SARS-CoV-2 infection in
young adults. Haematologica 2020; 105: 2841-3.

13.Stanworth SJ, New HYV, Apelseth TO, et al. Effects of the
COVID-19 pandemic on supply and use of blood for transfusion.
Lancet Haematol 2020; 7: 756-64.

14.Pal S, Réger B, Kiss T. et al. Effect of SARS-CoV-2 pandemic on
blood product usage at the University of Pécs. Orv Hetil 2021;
162: 1717-23.

15.Wu BB, Gu DZ, Yu JN, Yang J, Wang-Qin S. Association between
ABO blood groups and COVID-19 infection, severity and demise:
a systematic review and meta-analysis. Infect Genet Evol 2020; 84:
104485.

16.Pourali E, Afshari M, Alizadeh-Navaei R, Javidnia J, Moosazadeh
M, Hessami A. Relationship between blood group and risk of
infection and death in COVID-19: a live meta-analysis. New
Microbes New Infect 2020; 37: 100743.

17.Li], Wang X, Chen J, Cai Y, Deng A, Yang M Association between
ABO blood groups and risk of SARS-CoV-2 pneumonia. Br J
Haematol 2020; 190: 24-7.

18.Brown BL, McCullough J. Treatment for emerging viruses:
convalescent plasma and COVID-19.Transfus Apher Sci 2020; 59:
102790.

19. Cesilia C, Ridar E, Suryawan N, Nataprawira HM. Convalescent
plasma therapy in obese severe COVID-19 adolescents: Two cases
report. Ann Med Surg (Lond) 2021; 72: 103084.

20.Farrugia A, Robert P. Plasma protein therapies: current and future
perspectives. Best Pract Res Clin Haematol 2006; 19: 243-58.


https://pubmed.ncbi.nlm.nih.gov/32648899/
https://pubmed.ncbi.nlm.nih.gov/32648899/
https://pubmed.ncbi.nlm.nih.gov/32648899/
https://pubmed.ncbi.nlm.nih.gov/10595754/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kasanga+M&cauthor_id=33623598
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Mudenda+S&cauthor_id=33623598
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Gondwe+T&cauthor_id=33623598
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Chileshe+M&cauthor_id=33623598
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Solochi+B&cauthor_id=33623598
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Wu+J&cauthor_id=33623598
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Mohammadi+S&cauthor_id=32270880
https://pubmed.ncbi.nlm.nih.gov/32270880/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Tabatabaei+Yazdi+SM&cauthor_id=32270880
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Eshghi+P&cauthor_id=32270880
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Norooznezhad+AH&cauthor_id=32270880
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Hof+L&cauthor_id=34757997
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Choorapoikayil+S&cauthor_id=34757997
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Meybohm+P&cauthor_id=34757997
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Zacharowski+K&cauthor_id=34757997
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Rana+R&cauthor_id=34796130
https://pubmed.ncbi.nlm.nih.gov/34796130/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ranjan+V&cauthor_id=34796130
https://pubmed.ncbi.nlm.nih.gov/34796130/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kumar+N&cauthor_id=34796130
https://pubmed.ncbi.nlm.nih.gov/23648637/
https://pubmed.ncbi.nlm.nih.gov/23648637/
https://pubmed.ncbi.nlm.nih.gov/33479990/
https://pubmed.ncbi.nlm.nih.gov/33479990/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boudin L%5BAuthor%5D&cauthor=true&cauthor_uid=33256383
https://www.ncbi.nlm.nih.gov/pubmed/?term=Janvier F%5BAuthor%5D&cauthor=true&cauthor_uid=33256383
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bylicki O%5BAuthor%5D&cauthor=true&cauthor_uid=33256383
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7716357/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=P%C3%A1l+S&cauthor_id=34689132
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=R%C3%A9ger+B&cauthor_id=34689132
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kiss+T&cauthor_id=34689132
https://pubmed.ncbi.nlm.nih.gov/32379894/
https://pubmed.ncbi.nlm.nih.gov/32379894/
https://pubmed.ncbi.nlm.nih.gov/32345485/
https://pubmed.ncbi.nlm.nih.gov/34815868/
https://pubmed.ncbi.nlm.nih.gov/34815868/
https://pubmed.ncbi.nlm.nih.gov/34815868/
https://pubmed.ncbi.nlm.nih.gov/16377552/
https://pubmed.ncbi.nlm.nih.gov/16377552/

] Health Sci Med 2022; 5(2): 434-439 Yilmaz et al. Transfusions in the pandemic by blood types

21.Lippi G, Plebani M , Henry BM . Thrombocytopenia is associated
with severe coronavirus disease 2019 (COVID-19) infections: A
meta-analysis. Clin Chim Acta 2020; 506: 145-8.

22.Marcos SZ, Antelo ML , Galbete A, Etayo M, Ongay E , Garcia-
Erce AJ. Infection and thrombosis associated with COVID-19:
Possible role of the ABO blood group. Med Clin (Barc) 2020; 155:

340-3.

439


https://pubmed.ncbi.nlm.nih.gov/?term=Lippi+G&cauthor_id=32178975
https://pubmed.ncbi.nlm.nih.gov/?term=Plebani+M&cauthor_id=32178975
https://pubmed.ncbi.nlm.nih.gov/?term=Henry+BM&cauthor_id=32178975
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Zalba+Marcos+S&cauthor_id=32814635
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Antelo+ML&cauthor_id=32814635
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Galbete+A&cauthor_id=32814635
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Etayo+M&cauthor_id=32814635
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ongay+E&cauthor_id=32814635
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Garc%C3%ADa-Erce+JA&cauthor_id=32814635
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Garc%C3%ADa-Erce+JA&cauthor_id=32814635

