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ABSTRACT

Objective:

To determine whether there is a difference in the frequency of
blood groups between the general population and COVID —19
patients and whether there is a relationship between blood groups
and mortality and severity of computed tomography(CT) involve-
ment at admission in COVID —19 patients.

Materials and Methods:

1546 COVID —19 patients were evaluated. Clinical data including
age, sex, comorbidities, complaints at the time of admission, and
outcome of the patients were obtained from medical records. In
order to determine the normal distribution of the blood groups in
the general population, a previous study conducted on Turkish
population which consisted of 3,022,883 healthy blood donors of
Turkish Red Crescent was identified as a control group.

Results:

There was no significant difference in gender, CT results, duration
of hospitalization, and mortality rates between the blood groups
(p >0.05 for all). When we compared the frequency of blood
groups between the population and the patients, a statistically
significant difference was found in regard to the A Rh + blood
group rates (p = 0.026). Also in our study, the rate of A Rh + was
found to be higher in hospitalized COVID —19 patients than the
population. Also, the frequency of A Rh+ blood group was higher
in patients with severe chest CT involvement compared to the
normal population (p = 0.007).

Conclusion:

No significant difference was found between the blood groups and
gender, severity of CT findings, duration of hospitalization, and
mortality rates. But the rate of A Rh + was detected to be significantly
higher in hospitalized COVID —19 patients than the population. Also,
patients who had severe chest CT findings had higher frequency of A
Rh+ blood group when compared to the normal population.
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oz

Amag:

COVID-19 hastalarinda genel popiilasyon ile COVID-19
hastalar1 arasinda kan gruplarmin sikliginda bir fark olup
olmadigini ve kan gruplari ile mortalite ve gogiis bilgisayarli
tomografi (BT) tutulumunun siddeti arasinda bir iliski olup
olmadigini belirlemek.

Gerec ve Yontem:

1546 COVID-19 hasta degerlendirildi. Hastalarin yas,
cinsiyet, ek hastaliklar, basvuru sirasindaki sikayetleri ve
sonuglar1 gibi klinik veriler tibbi kayitlardan elde edildi.
Genel popiilasyondaki kan gruplarmin normal dagilimimn
belirlemek amaciyla Tiirk popiilasyonu {izerinde yapilan ve
Tiirk Kizilayi'nin 3.022.883 saglikli kan dondriinden olusan
onceki bir ¢aligma kontrol grubu olarak belirlenmistir.

Bulgular:

Kan gruplari arasinda cinsiyet, BT sonuglari, hastanede kalis
stiresi ve 0liim oranlari agisindan anlamli fark yoktu (timii
icin p>0,05). Popiilasyondaki kan gruplarmim sikligi ve
hastalar kargilastirildiginda, A Rh + kan grubu oranlari agisin-
dan istatistiksel olarak anlamli bir fark bulundu (p=0,026).
Caligmamizda hastanede yatan COVID-19 hastalarinda A Rh
+ orani popiilasyona gore daha yiiksek bulunmustur. Ayrica,
ciddi gogiis BT tutulumu olan hastalarda A Rh + kan grubu
siklig1 normal popiilasyona gore daha yiiksekti (p=0,007).

Sonug:

Kan gruplart ile cinsiyet, BT bulgularinin siddeti, hastanede
kalig siiresi ve 6liim oranlari arasinda anlamli bir fark bulun-
mad1. Ancak hastanede yatan COVID-19 hastalarinda A Rh +
oraninin popllasyona gore onemli Ol¢iide daha yiiksek
oldugu tespit edildi. Ayrica, ciddi gégiis BT bulgulart olan
hastalarda, normal popiilasyona gore daha yiiksek siklikta A
Rh + kan grubu vardu.

Anahtar Sozciikler:
ABO kan gruplari, Rh gruplari, COVID-19, Mortalite,
SARS-CoV2

INTRODUCTION

The spread of outbreak of novel coronavirus disease 2019
(coronavirus disease 2019 [COVID —19]) became an interna-
tional public health emergency and World Health Organiza-
tion (WHO) declared it as a pandemic on 11 March 2020. As
of December 1, 2020, 62,363,527 confirmed cases of COVID
—19 have been reported to the WHO, including 1,456,687
deaths (1). Several risk factors for morbidity and mortality for
COVID -19 infection are determined till now, including
older age, male sex, smoking and a number of chronic condi-
tions such as diabetes mellitus, cardiovascular disease and
laboratory findings (2).

1258

Karandere F. et al. PAVGRY CLRPNISTE))

ABO blood group system is found to be related to some viral
infections, such as norovirus, HBV, HIV, SARS -COV-1, and
MERS — COV (3-6). There are some conflicting studies
suggesting that there may be a relationship between blood
groups and disease severity and mortality in COVID —19
patients (7-9). While almost all of the previous studies exam-
ined the relationship between blood group and mortality and
morbidity, there is no study that compares the blood groups of
COVID —19 patients with the blood group rates in a large
population as a control group. In this study, we aimed to
determine whether there is a difference in the frequency of
blood groups between the general population and COVID
—19 patients and whether there is a relationship between
blood groups and mortality and severity of chest CT involve-
ment at admission in COVID —19 patients.

MATERIAL and METHODS

Study Design and Patients

This study is a retrospective cross-sectional study and
consisted of 1546 RT —PCR positive COVID —19 patients
who were hospitalized at Bakirkoy Dr. Sadi Konuk Training
and Research Hospital in Istanbul, Turkey.

Patients were tested for SARS —CoV -2 based on epidemio-
logical and clinical criteria as outlined in the National Guide-
line for the Diagnosis and Treatment Protocol for SARS CoV
—2 Infection that was published and updated by Turkish
Ministry of Health. Nasopharyngeal and oropharyngeal
specimens were collected once from patients and specimens
were tested for SARS —CoV -2 using real-time RT —PCR at
our hospital. Informed consent was obtained from each
subject prior to the study. The Medical Research Ethics Com-
mittee of the Bakirkoy Dr. Sadi Konuk Training and Research
Hospital approved the study. We are committed to protecting
patient privacy and complying with the Helsinki Declaration.
(Ethical approval date:10/08/2020, Approval number:
2020-16-08). Necessary permissions were obtained from the
hospital administration for the study. The medical records of
3198 patients were retrospectively analyzed. Patients who
were under the age of 18, patients with unknown blood type,
patients whose blood group analysis have not been done at
our hospital, and patients with unknown survival status were
excluded from the study. A total of 1652 patients were
excluded and 1546 patients were evaluable for the final statis-
tical analysis. Clinical data including age, sex, comorbidities,
complaints at the time of admission, and outcome of the
patients were obtained from medical records.

In order to determine the normal distribution of the blood
groups in the general population, a previous study conducted
on Turkish population which consisted of 3,022,883 healthy
blood donors of Turkish Red Crescent was identified as a
control group (10).

Microlate (Neo-Immucor ®) grouping method is used for
ABO and Rh (D) blood groups in our hospital.

Statistical Analysis

NCSS 2007 (Number Cruncher Statistical System, Kaysville,
Utah, USA) program was used for statistical analysis.
Descriptive statistical methods (mean, standard deviation,
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median, frequency, ratio, minimum, maximum) were used
when evaluating the study data. Frequency and percentage
values of categorical variables, arithmetic mean and standard
deviation values of quantitative variables are presented. The
conformity of quantitative data to normal distribution was
examined by Shapiro-Wilk test and graphical evaluations.
Kruskal Wallis test was used for comparisons of 3 or more
groups that did not show normal distribution. Pearson
Chi-Square test and Fisher Exact test were used for compari-
son of qualitative data. Type I error rate was taken as 0.05 in
the study.

RESULTS
Our study was conducted on a total of 1546 cases, 46.8% (n =
723) of whom were women and 53.2% (n = 823) were men.

The ages of the cases ranged from 18 to 102, with a mean of

58.19 £ 17.11 years.

Of the subjects included in the study, 19.5% (n = 301) had
diabetes mellitus, 20.4% (n = 315) had hypertension, 6.6% (n
= 102) had chronic obstructive pulmonary disease (COPD),
15.7% (n = 243) had coronary artery disease (CAD), 7.6% (n
= 118) had cancer, 6.4% (n =99) had chronic kidney disease,
4.3% (n = 66) had cerebrovascular disease, 1.0% (n=15) had
chronic liver disease, 1.6% (n = 24) had rheumatological
disease, and 3.0% (n = 46) had other diseases.

When we examine the blood groups of the patients; 39.8% (n
= 616) were A Rh+, 5.0% (n = 77) were A Rh-, 13.6% (n =
211) were B Rh+, 1.5% (n = 23) were B Rh-, 6.9% (n = 107)
were AB Rh+, 0.7% (n = 10) were AB Rh-, 28.5% (n = 440)

were O Rh+, 4.0% (n = 62) were O Rh-. Demographic data of

the patients was shown in table I.

Table I: Distribution of Descriptive Features of the Patients.

Age (year) Min-Max (Median) 18-102 (58)
Mean + SD 58.19+17.11
Sex Female 723 46.8
Male 823 532
Comorbid Diabetes Mellitus 301 19.5
disease Hypertension 315 20.4
COPD 102 6.6
CAD 243 15.7
Cancer 118 7.6
CKD 99 6.4
CVD 66 43
Chronic liver disease 15 1.0
Rheumatological disease 24 1.6
Other diseases 46 3.0
Blood Group A Rh+ 616 39.8
A Rh- 77 5.0
B Rh+ 211 13.6
B Rh- 23 1.5
AB Rh+ 107 6.9
AB Rh- 10 0.7
O Rh+ 440 28.5
O Rh- 62 4.0

COPD: Chronic obstructive pulmonary disease,
CAD: Coronary artery disease, CKD: Chronic kidney disease,
CVD: Cercbrovascular discase,

Admission symptoms of the cases were sown in Table II;
35.7% (n = 552) had shortness of breath, cough in 28.1% (n =
434), fever in 27.5% (n = 425), weakness in 16.1% (n = 249),
and loss of appetite in 11.8% (n = 182).

In regard to chest CT results, 7.0% of the cases (n = 108) had
atypical findings, and typical findings are observed in 80.0%
(n = 1237). When the severity of CT involvement results is
examined; 17.9% (n = 222) was normal, 34.8% (n =430) was
mild, 34.9% (n = 432) was moderate and 12.4% (n = 153)
were severe.

The length of stay ranges from 1 to 81 days, with an average
of 10.38 + 8.52 days and a median of 8 days. Mortality was
seen in 14.6% (n = 226) of the cases. Clinical data of the
patients was shown in table II.

Table II: Survival, duration of hospitalisation, and the distribution
of patients’ characteristics at admission.

n %
Admission Fever 425 27.5
symptoms Sore throat 150 9.7
Cough 434 28.1
Shortness of breath 552 35.7
Diarrhea 126 8.2
Headache 81 52
Smell and taste loss 38 2.5
Myalgia / arthralgia 107 6.9
‘Weakness 249 16.1
Anorexia 182 11.8
Widespread body pain 59 3.8
Deterioration of consciousness & “ 27
other neurological symptoms ’
Nausea and vomiting 92 6.0
Other symptoms 8 0.5
CT Findings Atypical findings 108 7.0
Typical findings 1237 80.0
No CT Scan 201 13.0
CT Normal 222 17.9
involvement Mild 430 348
(n=1237) Moderate 432 349
Severe 153 12.4
Duration of Min-Max (Median) 1-81 (8)
hospitalisation  Mean + SD 10.38+8.52
(Day)
Survival Discharged 1320 85,4
Exitus 226 14,6

There was no significant difference in gender, CT results,
duration of hospitalization, and mortality rates between blood
groups (p >0.05 for all) (Table IIT and IV).
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Table III: Association of blood groups and gender, CT findings,
and mortality.

Blood Groups
A A B B AB AB 0 0 Rh-
Rh+ Rh- Rh+ Rh- R+ Rh- Rh+

n n n n n n n
(%) (%) (%) (%) (%) (%) (%) (N p
Sex Female 271 43 101 11 3 6 216 32 0.27
(440 (558 (479 (478 (402 (600 (491 (51.6 7
) ) ) ) ) ) ) )
Male 345 34 10 12 64 4 24 30
(560 (442 (521 (522 (598 (400 (509 (484
) ) ) ) ) ) ) )

CT Atypical 46 4 13 1 9 0(0) 28 7 0.76
Findings ®4) (62) (74 48 (9.9 (7.3) (132 6
(n=1345 )
) Typical 500 61 162 20 83 8 357 46
L. (938 (926 (952 (902 (100) (92.7 (86.8
0) ) ) ) ) ) )
Typical Normal 82 14 26 2 15 0(0) 74 9 0.32
CT (164 (23.0 (160 (10.0 (181 (207 (196 4
Results ) ) ) ) ) ) )
(m=1237 Mild 174 22 53 6 25 5 128 17
) (348 (36.1 (327 (30.0 (30.1 (625 (359 (37
) ) ) ) ) ) )
Moderat 171 17 62 11 37 1 119 14
e (342 (279 (383 (55.0 (446 (12,5 (333 (304
) ) ) ) ) ) ) )
Severe 73 8 21 1 6 2 36 6
(146 (13.1 (13.0 (500 (72) (25 (10.1 (13.0
) ) ) ) )
Exitus No 521 68 185 20 91 10 376 49 0.59

(84.6 (883 (877 (87) (85) (100) (855 (79.0 &

3 16 00 64 13
(154 (117 (123 (13) (15) (145 (210
) ) ) ) )

Pearson chi-square test

Table IV: Evaluation of Duration of Hospitalization According

to Blood Groups.
Length of stay (Day)
n Min-Max Mean + SD
(Median) P
ARh+ 590 1-81 (8.5) 10.72£9.06  0.619
A Rh- 72 1-54 (8) 10.13+£7.99
B Rh+ 204 1-60 (8) 10.58+8.74
Blood B Rh- 21 1-28(7) 12.43+9.08
Groups AB Rh+ 102 1-42 (8) 10.22+8,10
ABRh- 9 3-14 (8) 8.44+3.50
O Rh+ 420 1-52(7) 9.65+7.56
ORh- 60 1-57(8) 11.50£10.11

Kruskal Wallis Test

When we compared the frequency of blood groups in the
population and the patients a statistically significant differ-
ence was found in regard to the A Rh + blood group rates (p =
0.026); in our study the rate of A Rh + was found to be higher
in hospitalized COVID —19 patients than the population.
There was no statistically significant difference in the rates of
other blood types (p> 0.05 for all) (Table V).

Table V: Evaluation of the frequency of blood groups detected in our study
with the frequency of blood groups in the population.

Patients Population
n % n % P

A Rh+ 616 39.8 1121490 37.1 0.026*
A Rh- 71 5.0 154167 5.1 0.831
B Rh+ 211 13.6 435295 144 0400
Blood group B Rh- 23 1.5 60458 2.0 0.150
AB Rh+ 107 6.9 199510 6.6 0.611
AB Rh- 10 0.7 27206 0.9 0.292
O Rh+ 440 285 894773 29.6 0326
O Rh- 62 4.0 129984 43 0.575

Total 1546 100 3022883 100

Pearson chi-square test  *p<0.05
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In our study, while there was no difference in blood group
frequencies between the normal population and the patients
with normal, mild, and moderate severity of chest CT
involvement (p>0.05 for all), the frequency of A Rh+ blood
group was higher in patients with severe chest CT involve-
ment compared to the normal population (p = 0.007)

(Table VI).

Tablo VI: Evaluation of the frequency of blood groups detected in patients
with severe CT involvement with the frequency of blood groups
in the population.

Patients with

severe CT Population

involvement

n % n % »
A Rh+ 171 47.7 1121490 37.1 0.007%*
A Rh- 17 5.2 154167 5.1 0.942
B Rh+ 62 13.7 435295 144 0.812
B Rh- 11 0.7 60458 2.0 10.381

Blood group AB Rh+ 37 39 199510 6.6 0.182

AB Rh- 1 1.3 27206 0.9 10.401
ORh+ 119 23.5 894773 29.6 0.100
O Rh- 14 3.9 129984 4.3 0.818
Total 432 100 3022883 100

Pearson chi-square test ~ 'Fisher Exact test ~ *¥p<0.01

DISCUSSION

In our study, we did not find a significant difference in
gender, CT findings, duration of hospitalization, and mortali-
ty rates between blood groups, but the rate of A Rh + was
found to be significantly higher in hospitalized COVID —19
patients than the population. Also, the frequency of A Rh+
blood group was higher in patients with severe chest CT
involvement compared to the normal population.

Zhao et al. (2020) showed increased susceptibility to COVID
—19 infection in AB blood group than other blood groups,
whereas another study conducted by Zietz and Tatonetti
(2020) found the opposite result and showed a decreased
COVID —19 infection rate in patients with AB blood group.
In addition, Zhao et al. (2020) detected higher mortality of
COVID —19 rate in A blood group, and lower mortality in O
blood group, but Zeng et al. (2020) did not find such a
relationship between blood type and COVID —19 mortality.
The contradictory results between these studies could be due
to small sample and control sizes, population heterogeneity,
racial-ethnic and regional differences (11-13).

A recently published large, multi-institutional, retrospective
study conducted on 1289 patients showed no relationship
between ABO blood type and COVID —19 disease severity
defined as intubation or death. Also, in this study, Rh + blood
was associated with higher rates of testing positive for
disease (14).

Another recent study conducted on 187 patients showed an
increased risk for infection with SARS —CoV -2 in patients
with blood group A and a decreased risk in patients with
blood group O. Due to the relatively low number of patients
in the study, Rh types of the patients were not examined in
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that study (9). Similarly, another study investigating the
genome-wide relationship of severe Covid —19 with respira-
tory failure, consisting of Italian and Spanish patients, found
a higher risk in the A blood group and a protective effect in
the O blood group compared to other blood groups (15).
Another recent study, published by Arac et al. which only
aimed to determine the association between the Rh blood
group and Covid—19 susceptibility, was shown that the Rh (-)
blood group was protective for COVID —19 infection, and the
Rh (+) blood group was susceptible to COVID —19 infection
(16).

In our study, contrary to the results of some previous studies,
we found that the risk of infection of the O blood group with
SARS CoV -2 viruses was the same with other blood groups
except A Rh + patients. Similar to our study results, in a study
conducted on the Swedish population, it was shown that
blood types were not associated with risk of intubation or
death in COVID —19 patients and there was no relationship
between the O blood group and the risk of infection and
mortality. In addition to these results researchers have shown
that Rh+ status was associated with higher rates of testing
positive. Considering our and previous study results altogeth-
er, blood type may have a less but confounded effect on infec-
tion prevalence, intubation, and death (14).

There are several molecular level hypotheses for the variable
susceptibility to disease and vulnerability to severe disease.
Although we did not investigate the mechanism behind the
relationship, a previous study conducted by Patrice et al.
reported that monoclonal or human natural anti—A antibodies
might block the virus receptor interaction, thereby providing
protection which could explain why individuals with blood

group A were more susceptible to SARS —CoV infection (17).

CONCLUSION

As a result, we did not find a significant difference between
the blood groups and gender, severity of CT findings,
duration of hospitalization, and mortality rates. But the rate of
A Rh + was detected to be significantly higher in hospitalized
COVID -19 patients than the population. Also, patients who
had severe chest CT findings had higher frequency of A Rh+
blood group when compared to the normal population.

There are some limitations in our study. Being a retrospective
observational study, being performed in a single country, and
not being performed blood group subgroup analysis are the
leading causes of our limitations. Also, although the major
ethnic group in our country (75%) consists of Turks, not
studying the genetic data of the patients included in our study
in order to determine the ancestry of the patients is another
limitation of our study.
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