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Abstract

Aim: To investigate if there is an association between the blood groups of convalescent plasma (CP) donors and Severe acute respiratory
syndrome Coronavirus-2 infection risk.

Methods: Blood groups of 30605 CP donors were compared with 1316676 Turkish Red Crescent (TRC) whole blood donors. Software
data of TRC for the period between 07 April 2020 and 11 December 2020 was analyzed as a retrospective cohort study.

Results: Coronavirus disease-2019 (COVID-19) infection risks were higher in A (46.1% vs. 41.6%, p=0.001), AB (8.3% vs. 7.6%,
p=0.001), Rh (+) (89.2% vs. 87.5%, p=0.001), A Rh (+) (41.1% vs. 36.6%, p=0.001) and AB Rh (+) (7.4% vs. 6.6%, p=0.001) groups;
they were lower in O (29.8% vs. 34.4%, p=0.001), B (15.9% vs. 16.4%, p=0.008), Rh (-) (10.8% vs. 12.5%, p=0.001), B Rh (-) (1.7%
vs. 2.0%, p=0.001), O Rh (+) (26.6% vs. 29.9%, p=0.001) and O Rh (-) (3.2% vs. 4.5%, p=0.001) groups.

Conclusions: There might be an increased COVID-19 risk in A, AB, Rh (+) and A Rh (+) and AB Rh (+) groups as well as a decreased

risk in O, B, Rh (-) and O Rh (+), O Rh (-) and B Rh (-) groups.
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Introduction

Coronavirus disease-2019 (COVID-19), which was
reported to have emerged in Wuhan city of Hubei
province of People’s Republic of China with the etiologic
agent Severe acute respiratory syndrome-Coronavirus-2
(SARS-CoV-2) during last days of 2019, spread rapidly
and led to a pandemic. At the time of this study, the virus
has infected over 150 million people and led to the death
over 3 million people in 224 countries/regions around the
world (1). In Turkey, the number of cases reached around
5 million and about 41000 deaths occurred (2).

There is no definite cure for the disease yet. After
the approval by U.S. Food and Drug Administration for
emergency use of COVID-19 convalescent plasma (CP)
for patients (3), Republic of Turkey Ministry of Health

decided that COVID-19 CP could be used for the
treatment of COVID-19 patients. In this context, Turkish
Red Crescent (TRC) started accepting COVID-19 CP
donations.

A relationship between the risk of developing SARS
(also known as SARS caused by SARS-CoV-1 infection)
with ABO blood type and the severity of associated
complications was reported (4). The recent evidence has
shown that there is also a relationship between ABO and
Rh blood group systems and COVID-19 disease (5). The
interest in the subject has started to increase after the
publication of the study by Zhao et al. (6) which has shown
for the first time that there is a higher risk of SARS-CoV-2
infection and COVID-19 disease for people with blood
group A and a lower risk for people with blood group O.
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Different results in terms of the relationship between
ABO and Rh groups and COVID-19 disease were revealed
in two studies by Goker et al. (7) and Arac et al. (8) in
Turkey. We compared the ABO blood group distribution
of CP donors of TRC, who had been infected with and
recovered from COVID-19 disease, with the healthy,
voluntary and, non-remunerated donation blood donors
of TRC; in order to analyze the relationship between ABO
blood group system and contracting SARS-CoV-2 infection,
using a larger sample group. Our aim is to investigate
whether there is a significant difference between blood
groups and the risk of contracting COVID-19.

Methods

Study Design

This study was approved by the Turkish Red Crescent
Blood Services General Directorate Ethical Board (2021/4;
12.02.2021). Software data of TRC for the period between
07 April 2020 and 11 December 2020 was analyzed as a
retrospective cohort study. In this period, a total of 30605
people have donated CP in TRC Blood Donation Centers.
All these people were included in the study. Likewise all
the 1316676 healthy, voluntary and, non-remunerated
whole blood (WB) donors of TRC Blood Donation Centers
were included as the control group in the study. Both CP
and WB donations are accepted independent of the actual
need for each blood groups. All the donors had given their
consent before donation.

WB donors should be eligible to donate blood in
accordance with the National Blood Guide (9), published
by the Republic of Turkey Ministry of Health. The
requirements per the COVID-19 CP Supply and Clinical Use
Guide (10) published by the Republic of Turkey Ministry of
Health for CP donation is as follows:

1- General requirements for being a WB donor and;

2- Positive laboratory test (nasopharynx swab polymerase
chain reaction (PCR) test or SARS-CoV-2 antibodies serological
test) and;

3- Fourteen days after resolution of clinical symptoms
(cough, fever, dyspnea, fatigue etc.) and two negative
PCR test results from nasopharyngeal swab (one of them
should be performed in the last 48 hours) or;

4- If 28 days have passed after resolution of clinical
symptoms, negative PCR test results are not necessary.

The repetitive donations in both groups were taken
out from the data and only one blood group for one donor
was analyzed. Blood groupings were performed with the
Gel Centrifugation method; through Grifols (Grifols-Erytra,
Spain) device and Grifols (Grifols, Spain) kits.

Statistical Analysis

For statistical analyses, frequency analysis was
performed in variable groups and percentages were

evaluated. Chi-squared analysis was implemented while
analyzing the relationships between the groups of nominal
variables. Chisquared analysis was performed after
checking the expected values in cells of 2x2 tables. The
risk was estimated by contrasting the ratio of incidence
in the group with the risk factor to the group without it.
The results were regarded as significant if it was p<0.05.
Analyses were made using SPSS version 25.0 (IBM Corp.,
Armonk, NY, USA).

Results

The average age of CP donors was (mean + SD)
36.1+0.19; while it was 36.7+0.06 for the WB donors in
control group. Gender distribution of CP donors and WB
donors was as follows; males/females (%) 94/6; 88/12,
respectively. In CP donors, the percentage of males was
higher than WB donors since TRC does not accept plasma
donations of any kind from females who have had any
pregnancy history including miscarriages or D/C, due to
the risk of transfusion-related acute lung injury in the
recipient.

ABO and Rh blood group distribution of WB and CP
donors are as shown in Figures 1 and 2.

When two blood donation groups were compared, A,
AB and Rh (+) groups were found to be more common
in CP group than WB group (p=0.001). CP group had
significantly lower O, B and Rh (-) group rates than the
WB control group (p=0.001, p=0.008 and p=0.001;
respectively) (Table 1).

We performed detailed analyses in order to see if the
significant differences of risk in certain groups persisted
between genders and age groups. In this context, CP and
WB donors have been categorized as young adulthood
(18 to 35 years), middle-aged (36 to 55 years), and older
adulthood (56 years and older) in accordance with Petry’s
study (11).
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Figure 1. ABO blood group distribution among CP and WB
donors
CP: Convalescent plasma WB: Whole blood
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The significant risk difference observed in the A group
between CP and WB donors has been observed in all male
age groups and young adult females. The significant risk
difference observed in the B group between CP and WB
donors has not been observed in any gender and age
groups. The significant risk difference observed in the AB
group between CP and WB donors has been observed
in young and middle-aged adult males and older adult
females. The significant risk difference observed in the O
group between CP and WB donors has been observed only
in males of all age groups. The significant risk difference
between Rh (+) and Rh (-) groups between CP and WB
donors has been observed in young and middle-aged adult
males and young adult females (Table 2).

A Rh (+) and AB Rh (+) groups were significantly higher
in CP group, while B Rh (-), O Rh (+) and O Rh (-) group rates
were found to be significantly lower (p=0.001) (Table 3).
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Figure 2. Rh blood group distribution among CP and WB donors
CP: Convalescent plasma, WB: Whole blood

Table 1. ABO and Rh blood group distribution in CP and WB
donors
CP n (%) WB n (%) p? OR (95% CI)
1.20
0, 0,
A 14098 (46.1%) | 548296 (41.6%) | 0.001 (1.17-122)
B 4853 (15.9%) 216204 (16.4%) | 0.008 DS
' ’ ’ (0.93-0.99)
1.1
0 0,
AB 2541 (8.3%) 99423 (7.6%) 0.001 (1.06-1.16)
(o} 9113 (29.8%) 452753 (34.4%) | 0.001 el
' ’ ’ (0.79-0.83)
1.18
0 0
Rh (+) | 27292 (89.2%) | 1151592 (87.5%) | 0.001 (1.14-1.23)
Rh () |3313(10.8%) | 165084 (12.5%) |0.001 | %8>
’ ’ ’ (0.82-0.88)
2 Chi-square (x?) test was used. There is a significant difference between all
ABO blood groups in CP donors and WB donors. The reference for each group is
all other 3 groups for ABO blood groups. The reference for the Rh group is the
other Rh group. CP: Convalescent plasma, WB: Whole blood, OR: Odds ratio, Cl:
Confidence interval

Regarding the significant risk differences in different
combinations of ABO and Rh groups, we performed
detailed analyses to see if these persisted between
genders and age groups.

The significant risk difference observed in the A Rh
(+) group between CP and WB donors has been observed
in males of all age groups and young adult females. The
significant risk difference observed in the B Rh (-) group
between CP and WB donors in young and middle-aged
adult males and young adult females. The significant risk
difference observed in the AB Rh (+) group between CP
and WB donors in young and middle-aged adult males
and older adult females. The significant risk difference
observed in the O Rh (+) group between CP and WB
donors only in males all of age groups. The significant risk
difference observed in the O Rh (-) group between CP and
WB donors has been observed in young and middle-aged
adult males and middle-aged adult females (Table 4).

Discussion

In our study, we evaluated the risk association of
COVID-19 infection with ABO and Rh blood groups in
CP donors. There was a significantly increased risk in A,
AB and Rh (+) groups in CP donors compared to the WB
donors control group while a significantly decreased risk
was observed in O, B and Rh (-) groups. A Rh (+) and AB Rh
(+) groups had an increased risk while B Rh (-), O Rh (+) and
O Rh (-) groups had a decreased risk for COVID-19 infection.

ABO antigens expressed on tissues such as epithelium
and vascular endothelial cells as well as erythrocytes in
humans were associated with various diseases (12). Rh
(D) phenotypes were also associated with several diseases
(13-15).

Zhao et al. (6) have shown for the first time that there
is a higher risk of SARS-CoV-2 infection and COVID-19
disease for people with blood group A and a lower risk
for people with blood group O. Although studies (7,16~
24) and meta-analyses (25-27) from different continents
and ethnicities verifying this relationship were published;
studies which don’t verify this relationship were also
published (8,28-33). Goel et al. (34) attributed these
different findings to different study populations, control
groups, and geographical locations in addition to
confounding factors such as age, comorbidities.

The higher risk of SARS-CoV-2 infection for blood group
A versus blood group O is hypothetically attributed to the
presence of anti-A antibodies in the serum of people with
O blood group which can inhibit the virus-cell adhesion
process by Khalil et al. (32). This might also explain the
decreased risk in O and B blood groups in our study.

On the other hand, in our study, we detected that
the risk of COVID-19 infection is increased in people with
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Table 2. ABO and Rh blood group distribution in CP and WB donors by gender and age

Male Female

Age 18-35 36-55 >55 18-35 36-55 >55
CP n (%) 5702 (45.6%) 7141 (46.9%) 496 (44.4%) 694 (43.9%) 64 (40.5%) 1(20.0%)

A WB n (%) 216608 (41.8%) 224481 (41.9%) | 42229 (41.2%) 36933 (40.7%) 23762 (40.7%) 4283 (39.5%)
p? 0.001 0.001 0.031 0.011 0.97 0.373
OR (95% CI)° 1.17 (1.12-1.21) 1.23(1.19-1.27) 1.14(1.01-1.28) | 1.14 (1.03-1.26) 0.99 (0.72-1.37) | 0.38 (0.04-3.43)
CP n (%) 1988 (15.9%) 2427 (15.9%) 178 (15.9%) 240 (15.2%) 20 (12.7%) 0 (0%)

8 WB n (%) 85645 (16.5%) 87050 (16.3%) 16912 (16.5%) 14909 (16.4%) 9819 (16.8%) 1869 (17.2%)
p? 0.056 0.311 0.61 0.183 0.164 0.308
OR (95% CI)° 0.95 (0.91-1.00) 0.98 (0.94-1.02) | 0.96 (0.82-1.13) | 0.91 (0.79-1.05) 0.72 (0.45-1.15) -
CP n (%) 1051 (8.4%) 1258 (8.3%) 94 (8.4%) 125 (7.9%) 11 (7.0%) 2 (40.0%)
WB n (%) 39341 (7.6%) 40201 (7.5%) 7573 (7.4%) 6963 (7.7%) 4503 (7.7%) 842 (7.8%)

AB p? 0.001 0.001 0.193 0.731 0.727 0.007
OR (95% ClI)° 1.12 (1.05-1.19) 1.11(1.05-1.18) | 1.15(0.93-1.42) | 1.03 (0.86-1.24) 0.89 (0.49-1.66) | 7.92 (1.32-47.46)
CP n (%) 3777 (30.2%) 4398 (28.9%) 350 (31.3%) 523 (33.1%) 63 (39.9%) 2 (40.0%)

© WB n (%) 176727 (34.1%) 183991 (34.3%) | 35842 (35.0%) 31980 (35.2%) 20364 (34.8%) 3850 (35.5%)
p? 0.001 0.001 0.011 0.074 0.185 0.834
OR (95% CI)° 0.84 (0.80-0.87) 0.78 (0.75-0.81) | 0.85(0.75-0.96) | 0.91 (0.82-1.01) 1.24 (0.90-1.71) | 1.21 (0.20-7.25)
CP n (%) 11148 (89.1) 13599 (89.3) 991 (88.6) 1417 (89.6) 132 (83.5) 5(100.0)

Rh + WB n (%) 453919 (87.6%) 468901 (87.5%) | 89957 (87.7%) 78756 (86.8%) 50570 (86.5%) 9489 (87.5%)
p? 0.001 0.001 0.348 0.001 0.274 0.398
OR (95% CI)° 1.16 (1.09-1.22) 1.19(1.13-1.26) | 1.09 (0.91-1.32) | 1.31(1.12-1.54) 0.79 (0.52-1.21) -
CP n (%) 1370 (10.9%) 1625 (10.7%) 127 (11.4%) 165 (10.4%) 26 (16.5%) 0 (0%)

Rh - WB n (%) 64402 (12.4%) 66822 (12.5%) 12599 (12.3%) 12029 (13.3%) 7878 (13.5%) 1355 (12.5%)
p? 0.001 0.001 0.348 0.001 0.274 0.398

OR (95% CI)°

0.87 (0.82:0.92)

0.84 (0.80-0.88)

0.92 (0.76-1.10)

0.76 (0.65-0.90)

1.26 (0.83-1.93)

2 Chi-square (x?) test was used. There is a significant difference between all ABO blood groups in CP donors and WB donors. There is a significant difference between Rh
blood groups in CP donors and WB donors.
5 The analyses were performed for each gender and age groups separately and the risks for ABO blood groups show the risk in reference to all other ABO blood groups for
this gender and age group. Likewise, the risks for Rh blood groups show the risk in reference to the other Rh blood group for this gender and age group. CP: Convalescent
plasma, WB: Whole blood, OR: Odds ratio, Cl: Confidence interval

Table 3. ABO-Rh type blood group distribution in CP and WB donors

CP n (%) WB n (%) p° OR (95% Cl)
ARh (+) 12579 (41.1%) 482390 (36.6%) 0.001 1.21(1.18-1.24
ARh (-) 1519 (4.9%) 65906 (5.0%) 0.738 0.99 (0.94-1.04
B Rh (+) 4332 (14.2%) 189655 (14.4%) 0.219 0.98 (0.95-1.01

B Rh (-) 521 (1.7%) 26549 (2.0%) 0.001 0.84 (0.77-0.92

AB Rh (+) 2255 (7.4%) 86506 (6.6%) 0.001 1.13(1.08-1.18
AB Rh (-) 286 (0.9%) 12917 (1.0%) 0.414 0.95 (0.85-1.07
0 Rh (+) 8126 (26.6%) 393041 (29.9%) 0.001 0.85 (0.83-0.87
0 Rh () 987 (3.2%) 59712 (4.5%) 0.001 0.70 (0.66-0.75)

2: Chisquare (x?) test was used. There is a significant difference between all ABO and Rh blood groups in CP donors and WB donors. The reference for each group is all

other groups. CP: Convalescent plasma, WB: Whole blood, OR: Odds ratio, Cl: Confidence interval

Rh (+) while it is decreased in people with Rh (-). Several
studies revealed that people with Rh (+) have an increased
risk of COVID-19 infection (8,30,35) while people with Rh
(-) has decreased risk (8,36). Contrary to our study and the

10

literature in general, one study has suggested that Rh (+)
blood types are less susceptible to COVID-19 (33). Another
study has found no significant difference regarding Rh
blood groups (29).
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Table 4. ABO-Rh type blood group distribution in CP and WB donors by gender and age
Male Female
Age 18-35 36-55 >55 18-35 36-55 >55
CP n (%) 5082 (40.6%) 6380 (41.9%) 444 (39.7%) 619 (39.1%) 53 (33.5%) 1(20.0%)
A WB n (%) 190925 (36.8%) 197388 (36.9%) | 37181 (36.3%) 32305 (35.6%) 20808 (35.6%) 3783 (34.9%)
p? 0.001 0.001 0.017 0.004 0.59 0.485
OR (95% CI)®> | 1.17 (1.13-1.215) | 1.24 (1.20-1.28) 1.16 (1.03-1.31) | 1.16 (1.05-1.29) 0.91 (0.66-1.27) | 0.47 (0.05-4.18)
CP n (%) 620 (5.0%) 761 (5.0%) 52 (4.7%) 75 (4.7%) 11 (7.0%) 0 (0%)
ARh- WB n (%) 25683 (5.0%) 27093 (5.1%) 5048 (4.9%) 4628 (5.1%) 2954 (5.1%) 500 (4.6%)
p? 0.991 0.745 0.677 0.522 0.274 0.623
OR (95% CI® | 1.01 (0.92-1.09) 0.99 (0.92-1.06) 0.94 (0.71-1.25) | 0.93(0.73-1.17) 1.41(0.76-2.60) | -
CP n (%) 1779 (14.2%) 2160 (14.2%) 157 (14.0%) 221 (14.0%) 15 (9.5%) 0 (0%)
SR WB n (%) 75217 (14.5%) 76445 (14.3%) 14909 (14.5%) 12981 (14.3%) 8464 (14.5%) 1639 (15.1%)
p? 0.346 0.777 0.641 0.711 0.075 0.345
OR (95% CI)® | 0.98 (0.93-1.03) 0.99 (0.95-1.04) 0.96 (0.81-1.14) | 0.97 (0.84-1.12) 0.62 (0.36-1.06) | -
CP n (%) 209 (1.7%) 267 (1.8%) 21 (1.9%) 19 (1.2%) 5(3.2%) 0 (0%)
ST WB n (%) 10428 (2.0%) 10605 (2.0%) 2003 (2.0%) 1928 (2.1%) 1355 (2.3%) 230 (2.1%)
p? 0.007 0.048 0.857 0.011 0.48 0.742
OR (95% CI)® | 0.827 (0.72-0.95) | 0.88 (0.78-1.00) 0.96 (0.62-1.48) | 0.56 (0.36-0.88) 1.38 (0.56-3.36) | -
CP n (%) 936 (7.5%) 1115 (7.3%) 82 (7.3%) 109 (6.9%) 11 (7.0%) 2 (40.0%)
A WB n (%) 34318 (6.6%) 34938 (6.5%) 6629 (6.5%) 6013 (6.6%) 3888 (6.7%) 720 (6.6%)
p? 0.001 0.001 0.239 0.673 0.876 0.003
OR (95% CI)® | 1.14 (1.07-1.22) 1.13(1.07-1.21) 1.15(0.91-1.44) | 1.04 (0.86-1.27) 1.05 (0.57-1.94) | 9.37 (1.56-56.19)
CP n (%) 115 (0.9%) 143 (0.9%) 12 (1.1%) 16 (1.0%) 0 (0%) 0 (0%)
AT WB n (%) 5023 (1.0%) 5263 (1.0%) 944 (0.9%) 950 (1.1%) 615 (1.1%) 122 (1.1%)
p? 0.569 0.595 0.595 0.892 0.195 0.811
OR (95% CI)® | 0.94 (0.79-1.14) 0.96 (0.81-1.13) 1.17 (0.66-2.07) | 0.97 (0.59-1.59) 0.99 (0.99-0.99) | -
CP n (%) 3351 (26.8%) 3944 (25.9%) 308 (27.6%) 468 (29.6%) 53 (33.5%) 2 (40.0%)
AC I WB n (%) 153459 (29.6%) 160130 (29.9%) | 31238 (30.5%) 27457 (30.2%) 17410 (29.8%) 3347 (30.9%)
p? 0.001 0.001 0.035 0.57 0.302 0.658
OR (95% CI® | 0.87 (0.84-0.91) 0.82 (0.79-0.85) 0.87 (0.76-0.99) | 0.97 (0.87-1.08) 1.19 (0.86-1.66) | 1.49 (0.25-8.94)
CP n (%) 426 (3.4%) 454 (3.0%) 42 (3.8%) 55 (3.5%) 10 (6.3%) 0 (0%)
S WB n (%) 23268 (4.5%) 23861 (4.5%) 4604 (4.5%) 4523 (5.0%) 2954 (5.1%) 503 (4.6%)
p? 0.001 0.001 0.239 0.006 0.465 0.622
OR (95% CI® | 0.75 (0.68-0.83) 0.66 (0.60-0.73) 0.83 (0.61-1.13) | 0.69 (0.52-0.90) 1.27 (0.67-2.41) | -
2 Chi-square (x?) test was used. There is a significant difference between all ABO and Rh blood groups in CP donors and WB donors. The reference for each group is all
other groups for ABOand Rh blood groups.
5 The analyses were performed for each gender and age groups separately and the risks for ABO and Rh blood groups show the risk in reference to all other ABOand Rh
blood groups for this gender and age group. CP: Convalescent plasma, WB: Whole blood, OR: Odds ratio, Cl: Confidence interval

In our study, we detected an increased risk in A Rh (+)
blood group with a decreased risk in the O Rh (+) blood
group. Taha et al. (19) found similar results. Different from
the literature, there was an increased risk in AB Rh (+)
group while there were decreased risks in B Rh (-), O Rh
(+) and O Rh (-) groups in our study. While a decreased
risk was found in group B and increased risk in Rh (+), the
combination, B Rh (+), did not have either an increased or a
decreased risk. The same also applied to the combinations
A Rh (-) and AB Rh (-). These results implicated that the

11

virus has a tendency to infect individuals with Rh antigen.
There was a decreased risk in group O regardless of Rh
groups, possibly due to the presence of anti-A antibodies.

Different from the literature, an increased risk in the
AB group was found in our study similar to the results of
only 4 studies (29,30,33,37). Zhao et al. (6) also reported
an increased risk in the AB group in one of three different
hospitals in their study. However, a decreased risk was
observed in B group in our study while an increased risk
was found in the B groups in 3 studies (30,33,37).
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The significant differences we found between CP
and WB donors for different gender and age groups
were not persistent through all genders and age groups.
We have searched the relevant literature using the
keywords; “convalescent plasma donors”, “blood groups”,
"COVID-19", "SARS-CoV-2", "age”, "gender”. However,
we have not identified any studies in which the risk of
COVID-19 distribution in ABO and Rh group combinations
by gender and age were studied.

Regarding the relationship between ABO blood
group types and COVID-19 and the underlying molecular
mechanisms, some hypotheses have been suggested
(34,38). Gérard et al. (39) suggested the hypothesis that O
group patients have a decreased risk compared to all other
groups, while people with both O and B blood groups have
anti-A antibody in the plasma; and hence, anti-A antibody
of O group is more protective than the anti-A antibody of
B group. This hypothesis may support the findings of our
study such that the strong protective anti-A antibody in
O group in our study was not affected by the Rh factor
and the weaker protective anti-A antibody in B group was
affected by Rh factor, in terms of COVID-19 risk.

Focosi (40) also stated in his research that anti-B
antibody, mainly with anti-A antibody, can also be protective
against COVID-19. In fact, based on this hypothesis, he
suggested to prefer using the CP of O group donors in
order to be more effective in treatment. This hypothesis
might explain the decreased risk in O and B groups and the
increased risk in the AB group in our study. On the other
hand, Kotila et al. (37) expressed that the decreased risk
in blood group O could be due to potent anti-B antibodies;
however, this explanation does not support our finding of
an increased risk in blood group A.

Another hypothesis by Zaidi et al. (41) stated that
blood groups were determined by sugars such as N-acetyl
galactosamine, and coronaviruses in human have surface
proteins that bind to these sugars. N-acetyl galactosamine,
the extra sugar on the surface of A blood group cells, could
possibly be important for more pathogen exposure. This
sugar is deficient in O blood group cells. This hypothesis
might support the increased risk in the A group and
decreased risk in the O group in our study.

Study Limitations

One limitation of our study is that we were not able
to evaluate other potential risk factors such as smoking
since this is a retrospective study. For WB/CP donation
we do not inquire smoking status. However, we would
expect both CP and WB donors to be in similar medical
status because CP donors should basically meet the same
medical requirements as the WB donors. By definition, CP
donors are a subset of WB donors who had COVID-19
infection and then recovered. Severe medical conditions
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such as chronic kidney failure, chronic heart failure, active
malignancy or malignancy history, ischemic heart disease,
severe chronic obstructive lung disease, insulin-dependent
Diabetes Mellitus require permanent deferral for WB/CP
donors.

Another limitation of our study is that the study
population is composed of WB/CP donors; which might
decrease the representation of the country population.
However, all of the patients who recovered from COVID-19
were invited by TRC for CP donation, the blood donors were
from the different cities of the country with the advantage
of TRC, being the responsible body for donation; and the
large study and comparison group numbers increase the
power of the study.

Conclusion

The first question is “Are blood groups independent
risk factors for the development of COVID-19?". While
there was an increased risk of infection in A, AB and Rh
(+) groups, there was a decreased risk in O, B and Rh (-)
groups in our study. Again, there was an increased risk in
A Rh (+) and AB Rh (+) and decreased risk in B Rh (-), O Rh
(+) and O Rh (-). The second question is the decreased risk
in group O related to high concentrations of circulating
anti-A and anti-B antibodies of these people? Could Rh
antigen be a cause of affinity for the virus and increase the
risk? It appears that there is a need for further research
into the underlying mechanisms.
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