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Abstract

Aim: This study aimed to investigate the effect of blood groups on the risk and prognosis of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) in the infected/source cases and contact individuals.

Material and Method: This study was designed as a descriptive and retrospective study. The individuals who were in contact with the
SARS-CoV-2main/source cases and followed at home were included in the study.The distribution of the participants according to their
blood groups was assessed. Patients were divided into three groups as group 1 including source/main cases, group 2 including SARS-
CoV-2contacts who were living in the same house with the source case and followed up, and group 3 including contacts who were
followed up in the same house but did not develop SARS-CoV-2 during the follow-up.

Results: While the rate of Non-0 blood group was the highest (n=365, 39.4%) in group 2the rate of O blood group was the highest
(n=190, 42.8%) in group 3 (p:0.028). While the rate of Rh positive blood group was high in group 1 that of Rh negative blood group was
higher in group 3 (p:0.000). For other variables, the presence of a chronic disease was more in group 1 (p:0.000). Rh (+) blood group
(OR:0.464, p:0.010, %95 CI: 0.306 ~ 0.703) was among the factors affecting the development of the infection.

Conclusion: Patients infected with SARS-CoV-2 mostly had A, Non-0 blood group and Rh positivity. Having Rh (+) blood group may
have increased the rate of infection development in high-risk household contacts. After patients in this blood group were detected as
contacts a closer follow-up may be necessary to decrease morbidity.
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Amag: Bu galismanin amaci, asil/kaynak vakalar ve temasli olan vakalarda kan gruplarinin Ciddi Akut Solunum Yolu Sendromu 2
(SARS-CoV-2) riskini ve prognozu nasil etkiledigini arastirmaktir.

Materyal ve Metot: Calismamiz tanimlayici retrospektif olarak planlanmistir. SARS-CoV-2 bulunan asil/kaynak vakalar ile temasli
olup evde takip edilen bireyler dahil edilmistir. Katilimcilarin kan gruplarina goére dagilimlari incelenmistir. Hastalar 1.grup, kaynak/asil
vakalardan, 2.grup ev i¢i temasli olup karantina siirecinde SARS-CoV-2 olan hastalar, 3.grup ev i¢i temash olup karantina siirecinde
SARS-CoV-2 gelismeyen bireyler olarak ti¢ gruba ayrildi.

Bulgular: Calismaya 1451 kisi dahil edilmistir. Yas ortancasi 41 idi. Gruplar arasinda ABO kan gruplari agisindan fark yoktu ama A kan
grubu 1. Grupta (% 45.4) en fazla orandaydi (p:0.61). Non-0 kan grubu 2.grupta (%39.4) en fazla iken, O kan grubu da 3.grupta (%42.8)
en fazla idi (p: 0.028). Rh pozitif kan grubu 1. grupta fazla idi. Rh negatif kan grubu 3. grupta daha fazla idi (p:0.000). Rh (+) kan grubu
(OR:0.464, p: 0.010,%95 Cl: 0.306 ~ 0.703) ev ici temasli olan vakalarda takipte enfeksiyon gelismesini etkileyen faktorlerdendi.
Sonug: SARS-CoV-2 ile enfekte olan hastalarda biiyiik oranda A, Non-0 kan grubu ve Rh pozitifligi vardi. Yiiksek risk tasiyan ev igi
temaslilarda Rh (+) kan grubuna sahip olma enfeksiyon gelisme oranini artirmis olabilir. Bu kan grubundaki hastalarin temasli oldugu
tespit edildikten sonra daha yakin takip edilmesi morbiditeyi azaltmak icin gerekebilir.
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INTRODUCTION

Coronaviruses belonging to the Coronaviridae family
are enveloped and non-segmented ribonucleic acid
viruses that can cause infective diseases in humans and
other mammals (1). They most commonly cause upper
respiratory tract infections. Their previous types that
caused fatal infections are Severe Acute Respiratory
Syndrome-Coronavirus (SARS Co-V) and Middle East
Respiratory Syndrome-Coronavirus (MERS Co-V) most
commonly (2,3). Cases with a viral pneumonia-like
disease of unknown cause were detected in Wuhan,
China in December 2019. The virus could be detected as
a result of the studies and it took place in literature as
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) (4). Infected patients have had different clinical
courses and the infection has been observed to have
more severe course especially in people with a chronic
disease (5). There is not a biological marker showing the
clinical course and severity of the disease yet.

ABO blood groups are genetically coded antigens in
structure of glycoprotein present on the surface of
erythrocytes. Rh groups are another group of antigens
and called positive or negative according to the presence
or absence of D antigen (6). It has been revealed that
differences in ABO and Rh blood groups are effective on
clinical course of the disease in cardiovascular, oncologic
and some infectious diseases (7,8). For example, it was
reported that individuals with O blood group were more
susceptible to vibrio cholerae and had more severe
clinical course (9). Similar studies have been performed
for SARS-CoV-2aswelland haverevealed that people with
A blood group are more susceptible to the infection (10).
However, studies on this subject are not sufficient and
theirnumberis limited. This study aimed toinvestigate the
effect of ABO, O and Non-0, and Rh blood groups on the
risk and prognosis of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) inthe infected/source cases
and contact individuals.

MATERIAL AND METHOD
Study design and setting

Thisstudywasdesignedasadescriptiveandretrospective
study. Patients whowere followed up at‘Erciyes University
Faculty of Medicine Hospitals and Secondary Care Public
Hospitals' and patients/individuals who were followed
up/isolated in their home were included in the study. The
case information was obtained by file scanning through
the Public Health Management System (PHMS) records
of the Turkish Ministry of Health and hospital records.
This study consisted of three groups. Group 1 included
SARS-CoV-2(+) source patients, group 2 included SARS-
CoV-2(+) contacts who were living in the same house
with the infected patient and followed up, and group 3
included SARS-CoV-2(-) contacts who were living in the
same house with the infected patient and followed up. As
contacts livingin the same house with the infected patient
are accepted as high-risk group for SARS-CoV-2infection,
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they were included in the study. Kin relationships were
not preferred and therefore, partners were included in
the study. Distributions of the participants according to
ABO, O and Non-0, and Rh blood groups were assessed.
Presence of a chronic disease, smoking history, being
a healthcare worker, being followed up in home or
hospitalizations and presence of pneumonia were also
assessed.

Study participants

Individuals at the age of 18 and above (18-100) who were
SARS-CoV-2(+), who were SARS-CoV-2(+) contacts and
followed up and who were SARS-CoV-2(-) contacts and
followed up were analyzed. Data of 1371 patients were
obtained. As blood groups of 51 patients and information
about the presence of a chronic disease and follow-up
status in 29 patients could not be obtained, they were
excluded. G+Power 3.1 analysis program was used for
power analysis to determine the sample size in this study.
Minimum number of the participants for the study was
determined as 1,125 (a- value:0.05, B-value:0.80).

Necessary institutional consents were obtained from
Kayseri Local Health Authority, Department of Public
Health Services. The approval of Erciyes University
Medical Faculty Ethics Committee was obtained (Date:
02.12.2020; Decision No: 2020/615) and additionally,
Turkish Ministry of Health approval was also obtained on
12th of May 2020 for this study as required.

Statistical Analysis

Statistical analysis was performed using SPSS 22 for
Windows (IBM SPSS Inc., Armonk, NY, USA).In data
analysis, frequency, mean, median and standard deviation,
and minimum and maximum values were determined as
descriptive data. Chi-square test was used in comparison
of the categorical data. In numerical data, Mann Whitney
U test was used for non-normally distributed groups.
Logistic regression analysis was performed. p<0.05 was
accepted as the statistically significant value.

RESULT

The study was conducted with 1,371 patients. Of
these patients, 576 (48%) female and 795 (52%) male
individuals were included in the study. Median age was
41 (18-91). There were 337 (24.6%) individuals in group
1, 516 (37.6%) in group 2 and 518 (37.8%) in group 3.
The number of male individuals was 203 (60.2%) in group
1,290 (56.20%) in group 2 and 302 (58.30%) in group 3.
Median agewas 42 (18-91) ingroup 1,41 (18-89) in group
2 and 40 (18-87) in group 3. The rate of patients who
had a chronic disease was 30% in the study. The rate of
those who had pneumonia (pulmonary involvement) was
26.5%, that of those who were hospitalized was 25.3%
and that of those who had smoking history was 28.2%.
Only 97 individuals (7.1%) were healthcare workers.
The rates of blood groups among all participants were
42.7% for A, 17.2% for B, 7.7% for AB and 32.4% for O. It
was 67.6% for Non-0 blood groups. While 90% were Rh
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positive, 10% were Rh negative. The rate of presence of a
comorbid disease was 30%. Total exitus rate in Group 1
and Group 2 was 2.4%. Demographic and clinical data of
the groups were given in Table 1.

There was no statistical difference among the groups in
terms of ABO blood groups. The rate of A blood group
was the highest (45.4%) in group 1 and the rate of O
blood group was the highest (36.7%) in group 3 (p:0.61).
When the groups were assessed in terms of O and Non-0
blood groups while the rate of Non-0O blood group was
the highest (39.4%) in group 2, the rate of O blood group
was the highest (42.8%) in group 3 (p:0.028). When the
groups were assessed in terms of Rh blood groups while
the rate of Rh positive blood group was the highest (95%)
in group 1, the rate of Rh negative blood group was
significantly higher (15.30%) in group 3 (p:0.000) (Table
2).

In this study, 8.1% of the SARS-CoV-2(+) patients
(group 1 and 2) had no symptoms. The most common
symptoms were fever in 211 patients (24.7%), loss of
smell in 113 patients (13.7%) and dyspnea in 88 patients
(10.3%). There was no difference among ABO blood
groups in terms of the symptoms (p:0.054). However, the
most symptomatic group was O blood group (12.4%).
Those in Non-O blood groups were less symptomatic
(p:0.071). When Rh blood groups were assessed in terms
of symptoms, Rh (-) blood group (13.7%) was more
asymptomatic (p:0.001) (Table 3).

When pulmonary involvement was assessed, the rate
of pneumonia (43%) was found proportionally higher
in A blood group (p:0.801). The rate of the presence of
pneumonia was high in Rh positive blood group (43.1%),
but it was not statistically significant (p:0.186). The rate
of hospitalization was higher in A blood group (45%)
and it was the lowest in AB blood group (p:0.999). While
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mortality rate was proportionally higher in A blood
group (51.5%), it was lower in O blood group (30.1%)
(p:0.427). There was no difference between O and
Non-0 blood groups in terms of presence of pneumonia,
hospitalization,mortality, presence of a comorbid
disease, being a healthcare worker and smoking history.
The rates of hospitalization (70.3%), mortality (78.8%)
and presence of a comorbid disease (68.4%) were higher
in Non-0 blood group [(p:0.50), (p:0.51), (p:0.18), (p:0.37)
(p:0.13), (p:0.28)]. There was no difference between
Rh blood groups in terms of presence of pneumonia,
hospitalization,mortality, presence of acomorbid disease,
being a healthcare worker, and smoking history [(p:0.18),
(p:0.19), (p:0.09), (p:0.31), (p:0.35), (p:0.42)]. The rate of
Rh positive patients who were hospitalized (41.1%) was
higher and the rate of presence of pneumonia (43.1%)
and mortality (4.2%) was proportionally higher in that
blood group.

When 1,034 contacts were assessed, the rate of A blood
group was found proportionally higher in group 2 than in
group 3 (p:0.65). The rate of Non-0 (52.7%)blood group
was higher in group 2 (p:0.007) and the rate of Rh (+)
blood group (52%) was higher in group 2 than in group
3 (p:0.000). There was no difference between group 2
and 3 in terms of being a healthcare worker and smoking
history (p:0.65 and p:0.376 respectively). While Rh (+)
blood group (OR:0.464, p: 0.010, 95% Cl: 0.306 ~ 0.703)
and presence of a comorbid disease (OR:4.57, p: 0.000,
%95 Cl: 3.31 ~ 6.30) affected infection development
during follow-up among contacts living in the same
house with the source patient (Table 4). ABO and O and
Non-O blood groups, age, gender, healthcare worker
status and smoking were not among the factors affecting
infection development (p:0.53 and p:0.156 respectively,
p:0.957, p:0.477, p:0.141, p:0.476).

Table 1. Demographic and clinical data by groups

Group 1 Group 2 Group 3
Gender Male 203(60.2) 290(56.2) 302(58.3)
Female 134(39.8) 226(43.8) 216(41.7)
Age (Years) Median(min-max) 42(18-91) 41(18-89) 40(18-87)
Comorbid Disease Yes 147(43.6) 63(12.2) 201(38.8)
Health Worker Yes 44(13.1) 20(3.9) 33(6.4)
Smoking Yes 95(28.2) 148(28.7) 143(27.6)
Pneumonia Yes 267(79.2) 97(18.8) -
Hospitalization Yes 254(75.4) 93(18) -
Mortality Yes 29(8.6) 4(0.8) -
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Table 2. Distribution of patients according to blood groups

Group 1 (337) N (%) Group2 (516) N (%) Group 3 (518) N (%)

A 153 (45.4) 231 (44.8)
B 60 (17.8) 93 (18.0)
ABO group
0 103 (30.6) 151 (29.3)
AB 21 (6.2) 41 (7.9)
0 103(30.6) 151(29.3)
0 and Non-O
Non-0 234(69.4) 365(70.7)
Positive 320 (95) 475 (92.1)
Rh group
Negative 17 (5) 41 (7.9)

Total N (%) P value
201 (38.8) 585 (42.7)
83 (16) 236 (17.2)
0.13
190 (36.7) 444 (32.4)
44 (8.5) 106 (7.7)
190 (36.7) 444(32.4)
0.028
328(63.3) 927(67.6)
439 (84.7) 1234 (90)
0.000
79 (15.3) 1371(10)

Group 1: Source Case, Group 2: SARS CoV2(+) Contact, Group 3: SARS-CoV2(-) Contact

Chi-square test analysis was performed

Table 3. Distribution of symptoms according to blood groups

A B (0]
Fever 108(51.2) 42(19.9) 50(23.7)
Cough 30(42.9) 13(18.6) 20(28.6)
Dyspnea 34(38.6) 16(18.2) 27(30.7)
Fatigue 33(48.5) 10(14.7) 19(27.9)
Backache 32(48.5) 12(18.2) 21(31.8)
Loss of Smell 49(41.5) 25(21.2) 38(32.2)
Loss of Taste 40(57.1) 7(10) 16(22.9)
Sore Throat 13(39.4) 8(24.2) 10(30.3)
None 23(33.3) 9(13) 32(46.4)

Chi-square test analysis was performed

AB 0] Non-O Rh(+) Rh(-)
11(5.2) 50(23.7)  161(76.3)  197(93.7) 14(6.6)
7(10) 20(286)  50(71.4)  64(91.4) 6(8.6)
11(12.5) 27(30.7)  61(69.3)  84(95.5) 4(4.5)
6(8.8) 18(28.1)  46(71.9)  65(95.6) 3(4.4)
1(1.5) 21(323)  44(67.7)  61(92.4) 5(7.6)
6(322)  37(31.6)  80(68.4) 110(93.2)  8(6.8)
7(10) 16(22.9)  54(T7.4)  64(91.4) 6(8.6)
2(6.1) 10(30.3)  23(69.7) 32(97) 13)

5(7.2) 32(46.4)  37(536)  61(88.4) 8(11.6)

Table 4. Factors affecting development of infection in contacts

95% C.1.for EXP(B)

Fever p Exp (B) Lower Upper
Rh(+) Blood Group 0.000 0.475 0.313 0.721
Comorbid diseases 0.000 4.57 3.31 6.30

Binary logistic regression analysis was performed

DISCUSSION

ABO and Rh blood groups play a vital role during
blood transfusion and in several clinical practices.
Their relationship with infectious, non-infectious and
cancerous diseases has widely been investigated and
various studies have been performed on this issue (11-
14). Arac et al. reported in their study that the rate of A

blood group was higher in those infected with SARS-
CoV-2 infection compared with the normal healthy
population (15). The rate of having A blood group is
higher and the rate of having O blood group is lower in
individuals who haveSARS-CoV-2infection (16). The
prevalence of SARS-CoV-2 infection has been reported
to be higher in Non-0 blood groups (17). The data of this
study were similar to the findings in literature.
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Torun et al. analyzed blood groups of 86,797 individuals
between January 2008 and September 2010 in their
study showing the prevalence of blood groups in general
population. Of the blood samples, 88.2% (n=76,580) were
Rh positive and 11.8% (n=10,217) were Rh negative. The
prevalences of A, O, B, and AB blood groups were 44% (n=
38,253), 33.3% (n= 28,904), 16.2% (n= 14,031), and 6.5%
(n=5,609) respectively (18).

Since the study by Torun et al.was conducted in the
same region as this study, our data were found to be
similar to the general population. A study conducted
in Diyarbakir province showed that the Rh (+) ratio of
PCR-positive patients was higher compared with the
general population (15). The general population was not
evaluated in this study. The infected/source and contact
persons who were in the quarantine process formed the
sample of this study.One of the factors affecting the
SARS-CoV-2 positivity of people in contact during the
quarantine process is the state of Rh (+) blood type.

In addition, the rate of a blood group was proportionally
higher and that of Non-0 blood group was significantly
higher in group 1 and 2 (SARS-CoV-2(+) patients). The
rate of contactsinwhom SARS-CoV-2infection developed
in group 2 was high similarlyto that in literature in terms
of A and Non-0 blood groups. This result suggests that
the risk of developing SARS-CoV-2infection is high in
A and Non-A blood groups. In studies assessing the
relationship between Rh blood groups and SARS-CoV-
2infection, the rate of Rh positive blood group was found
significantly high. It was emphasized for Rh negative
blood group that it could have a preventive effect against
SARS-CoV-2(16,18). In this study, Rh positive blood
group increased the risk of SARS-CoV-2infection, which
suggests that Rh(-) blood group is preventive against
SARS-CoV2.

ABO blood group may have an effect on symptoms
inpatients with SARS-CoV2. Clinical symptoms of people
with different blood types may be different after SARS-
CoV-2infection. In the study by Wu et al., fever and cough
were more in A blood group according to the distribution
of symptoms (p<0.05 and p:0.05 respectively). Dyspnea
was more in AB blood group (p<0.05). Fatigue and
malaise were associated with A and O blood groups
(p<0.05) (19). In this study, fever, cough, dyspnea, and
other symptoms were more in patients with A, Non-0 and
Rh (+) blood groups, which is consistent with the data
in literature. It is considered that clinical presentation
of SARS-CoV-2infection is more severe in patients with
A, Non-0 and Rh (+) blood groups. In literature, there
are studies investigating the effect of blood groups on
clinical prognosis of patients. In the study by Juyi et al.,
the rate of hospitalization was higher in patients with A
blood groups in SARS-CoV-2infection and in another
study, the rate of Rh positivity was reported to be higher
in patients hospitalized in the intensive care unit (ICU)
(20,21). Our data are similar to findings in these studies.
As individuals with A, Non-O and Rh (+) blood groups
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have more severe clinical course, they should be carefully
followed up in terms of hospitalization.

There is no study revealing that there is a relationship
between blood groups and pulmonary involvement
(pneumonia) in SARS-CoV2. In this study, pneumonia
was more in A, Non-0 and Rh (+) blood groups, but there
was no statistical relationship. In studies investigating
the effect of blood groups on mortality in SARS-CoV-
2infection, while it was reported that Rh (-) blood group
decreased the risk of mortality and intubation, no
significant relationship was found among blood groups
and intubation or the risk of SARS-CoV-2infection and
mortality in some studies (17,22,23). In this study, no
relationship was found between mortality and blood
groups. Other parameters such as having a comorbidity,
smoking history and being a healthcare worker in SARS-
CoV-2infectionhave also been assessed in studies.
The risk factors that have commonly been mentioned
and studied in SARS-CoV-2infection are age, gender
and comorbid diseases such as hypertension, diabetes
mellitus and cardiovascular disease. It has been revealed
in China and Italy that hypertension and cardiovascular
diseases increase the mortality rates (25-27). Presence
of a comorbid disease causes breathing problems in
patients and increase in mortality rate (27). Comorbidity
rates in patients who are hospitalized in the intensive
care unit (ICU) or who are exitus have increased up to
90% (28). In this study, comorbidities were significantly
more in group 1 including source patients, which is
consistent with findings in literature. It is considered that
the risk of SARS-CoV-2infection increases in individuals
with a comorbidity.

In a study in Latium, Italy, although the prevalence of
SARS-CoV-2was low among healthcare workers they
were infected 34 times more often compared with the
general population. This was because of the increased
risk in the workplace (29). It was observed in this study
that being a healthcare worker did not increase the risk
of SARS-CoV-2infection. There are also studies in which
smoking is another risk factor and individuals' status
of being infected with SARS-CoV-2has been assessed.
The results of a meta-analysis performed in China have
revealed that active smoking does not increase the
risk of progression to a serious disease in SARS-CoV-
2infection (30). In this study, findings on smoking were
similar to those on non-smoking, which is consistent
with the findings in literature.

CONCLUSION

The rate of developing the disease after contact with the
infected patient was higher in individuals with Rh positive
blood group. The prevalence of SARS-CoV-2infection was
higher in A and Non-0 blood groups. Clinical course was
more severe in A, Non-0 and Rh (+) blood groups. These
individuals should be followed up more carefully, as their
risk of being infected is higher. We think close follow-up
of individuals especially with Rh positive blood group
after contact with the infected person can decrease the
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risk of complication development.

Limitations of this study are as follows: As SARS-CoV-2
has emerged as a new infection source there are no
sufficient studies on this subject and further studies are
needed. Otherlimitationsin this study are as follows: most
of the individuals were tested with PCR only once and file
scanning was performed and criteria for hospitalization
changed according to the current conditions.
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