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A B S T R A C T

Introduction: Coronavirus Disease 2019 (COVID-19) is a novel viral disease with person-to-

person transmission that has spread to many countries since the end of 2019. Although

many unknowns were resolved within a year and the vaccine is available, it is still a major

global health problem.

Objective: COVID-19 infection may present with a considerably wide spectrum of severity

and host factors play a significant role in determining the course of the disease. One of

these factors is blood groups. Based on previous experience, it is believed that the ABO

blood group type affects prognosis, treatment response and length of stay in the hospital.

In this study, our aim was to evaluate whether the blood group had an effect on the length

of the hospital stay. To the best of our knowledge, no previous studies have assessed the

effect of ABO blood groups, as well as age, on the length of the hospital stay in these

settings.

Methods: In this retrospective cohort study, 969 patients admitted to our hospital between

March 15, 2020 and May 15, 2020 were evaluated. The patients were divided into 4 groups

according to ABO blood groups. The effect of the ABO blood group by age on the course of

the disease, need for intensive care, duration of hospitalization and mortality in patients

with COVID-19 infection, especially in geriatric patients, was evaluated.

Results: Of all the patients, 9.1% required admission to the intensive care unit (ICU), of

whom 83% died. The average length of ICU stay was 11 days (0 - 59). The observed mortality

rates in blood groups A, B, AB and 0 were 86.4%, 93.3%, 80.0% and 70.8%, respectively, indi-

cating similar death rates in all ABO blood types. When the Rh phenotype was taken into

consideration, no significant changes in results were seen.

Conclusion: As a result, we could not observe a significant relationship between blood groups

and clinical outcomes in this study, which included a sample of Turkish patients with

COVID-19.
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Introduction

The new coronavirus disease that started in Wuhan, China in

December 2019 has rapidly become a pandemic that remains

a major global health problem despite the scientific efforts to

provide effective treatments. The COVID-19 infection may

present with a considerably wide spectrum of severity and

host factors play a significant role in determining the course

of the disease.

While most patients have an asymptomatic or mild dis-

ease, older patients or those with comorbid conditions such

as diabetes, hypertension, chronic lung disease, cardiac disor-

ders or malignancy are known to have a more unfavorable

disease course.1 In addition to comorbid conditions and host-

related thrombo-inflammatory responses, genetic factors,

such as the ABO blood group, are also believed to affect the

prognosis, treatment response and length of hospital stay. A

close link between blood groups and the predisposition to

infectious disease has been previously described in H. pylori,

Plasmodium falciparum, HBV, SARS-COV and MERS-COV.2-6

Again, while some investigators reported a significant correla-

tion between the ABO type and acquisition, prognosis and

mortality of the SARS-CoV-2 infection during the COVID-19

pandemic,7,8 others failed to observe an association between

the course of the COVID-19 infection and blood groups.9,10

It is important to estimate the duration of the hospital stay

in COVID-19 patients not only to predict the demand for

patient beds, but also to plan the allocation of resources.

Therefore, many studies have been performed to assess the

risk factors that have an impact on the length of the hospital

stay of these patients.11-13 In these studies, a prolonged hospi-

tal stay among COVID-19 patients was found to be associated

with the female gender, high fever, presence of hepatic or

renal disease at presentation, elevated creatinine levels, lym-

phopenia and presence of bilateral findings in chest CT

scan.11,12 However, the effect of some other risk factors have

been elusive until now.

In this study, our aim was to evaluate whether the blood

group had an effect on the length of the hospital stay. To the

best of our knowledge, no previous studies have assessed the

effect of ABO blood groups, as well as age, on the length of the

hospital stay in these settings.

Methods

In this retrospective cohort study, patients admitted to our

pandemic reference hospital between March 15, 2020 and

May 15, 2020 were eligible if they had blood group data avail-

able. The 969 patients included in the study were categorized

into the following 4 groups based on their ABO blood groups:

A, B, O and AB. The ABO blood group distribution according to

age, Rh status, demographic data, comorbid conditions,

hematological and inflammatory parameters, PCR and imag-

ing findings, treatments received, duration of hospital stay,

need for intensive care unit admission and discharge and

mortality rates were analyzed. Patients admitted to clinical

wards or the intensive care unit were included if they pre-

sented a known blood group, positive PCR test, and/or

suspected COVID-19 infection (PCR negative, but presenting

with the following symptoms: high fever, sore throat, short-

ness of breath and/or typical bilateral ground-glass appear-

ance in thoracic CT images consistent with pulmonary

involvement of the COVID-19 disease). Patients under 18 years

of age, treated on an outpatient basis or having missing data,

were excluded.

The study protocol was approved by the local ethics com-

mittee at the SBU Bursa Yuksek Ihtisas Research and Training

Hospital (date, 10.06.2020; no, 2011-KAEK-25 2020/06-06) and

the study was conducted in accordance with the principles of

the Declaration of Helsinki. In addition, the study protocol

was approved by the Turkish Ministry of Health for COVID-19

research. This study used the data collected during the rou-

tine clinical practice for COVID-19 patients and the data were

handled anonymously.

Statistical analysis

The IBM SPSS Statistics version 21.0 software (SPSS Inc.,

Chicago, IL) was used for the analysis of the data. The

descriptive data are presented in number (percentage),

median (min-max) or mean § standard deviation, where

appropriate. Categorical variables were compared using the

Pearson’s chi-square test or Fisher’s exact test. The ANOVA

or Kruskal-Wallis was used, where appropriate, in compar-

ing demographics, comorbidities and medications across

blood types. A univariate screen between the blood type

and demographics, comorbidities and the outcomes of

interest were performed using the Chi-square test for cate-

gorical variables and the Student’s t-test or the Wilcoxon

rank-sum for continuous variables, as appropriate. The

blood type, sex, age, comorbidities, inflammatory markers

and length of stay in the hospital were determined for

adjustment, as these covariates were thought to be poten-

tial confounders. The model was run for each blood type

against all others. Logistic regression was performed for

univariate analysis of hematological/inflammatory param-

eters and blood types for their association with mortality.

Two-sided p-values < 0.05 were considered an indication of

statistical significance.

Results

There were 969 participants with a mean age of 53.4 §

19 years. Fifty percent of the patients were female and

approximately one-third were over 65 years of age. The ABO

blood group type distribution was as follows: type A, 461 sub-

jects (47.6%); type O, 279 patients, (28.8%); type B, 145 subjects

(15 %), and; type AB (8.6%). The most common comorbidity

was hypertension (HT), which was present in 42.5% of the

patients. The ABO groups were comparable with respect to

the distribution of comorbid conditions. Of all the patients,

81.4% had no lymphopenia, while 18.6% had lymphopenia

and 3.3%, severe lymphopenia. Again, hematologic/inflam-

matory parameters at presentation did not differ significantly

among the ABO blood groups. Of the 508 patients in whom

thorax CT results were available, 96.5% had imaging findings

consistent with the COVID-19 infection. Additionally, there
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were no significant differences in terms of pulmonary

involvement among the patients with different ABO types.

Themost commonly utilized agent for treatment was hydrox-

ychloroquine in 99.4%, followed by oseltamivir in 50.1%. Addi-

tional enoxaparin was administered to 60.8% of the patients

during the course of the treatment (Table 1).

The mean duration of the hospital stay was 7.2 § 5.9 days,

with 28% of the patients staying more than 7 days in the hos-

pital. The duration of the hospital stay in blood groups A, B,

AB, and 0 was 5 (0 - 40), 6 (1 - 53), 5 (2 - 30) and 5 (1 - 59) days,

respectively, with the differences being insignificant (Table 2).

Age was an important determinant for the duration of the

hospital stay. Accordingly, the length of the hospital stay in

those ≥ 65 years of age vs. < 65 years of age was significantly

different for the blood groups A (p = 0.002), AB (p = 0.013) and 0

(p = 0.008), while no difference were found for the blood group

B (p = 0.161). The presence of a comorbidity was associated

with significant differences in the length of the hospital stay

among blood group 0 patients, while no such difference was

observed in other blood groups. In addition, significant differ-

ences in the length of the hospital stay were found for PCR-

positive patients with blood groups A, B and O, while no dif-

ference was found in the AB blood group patients (p = 0.000

and p = 0.074, respectively). Gender, presence of anemia and

Rh status were not associated with significant differences in

the length of the hospital stay.

Table 1 – Demographic characteristics according to blood type.

A
(n = 461, 47.5%)

B
(n = 145, 15.0%)

0
(n = 279, 28.8%)

AB
(n = 84, 8.7%)

TOTAL
(n = 969, 100%)

Age- median (min- max) 52 (18 - 92) 49 (20 - 93) 55 (18 - 95) 53 (22 - 93) 53 (18 - 95)

< 65 age N = 316, 68.5% N = 101, 69.7% N = 184, 65.9% N = 64, 76.2% N = 665, 68.6%

≥ 65 age N = 145, 31.5% N = 44, 30.3% N = 95, 34.1% N = 20, 23.8% N = 304, 31.4%

Gender

Female N = 240, 52.1% N = 63, 43.4% N = 132, 47.3% N = 41, 48.8% N = 476, 49.1%

Male N = 221, 47.9% N = 82, 56.6% N = 147, 52.7% N = 43, 51.2% N = 493, 50.9%

Comorbidity

Diabetes N = 101, 21.9% N = 25, 17.2% N = 64, 22.9% N =19, 22.6% N = 209, 21.6%

Hypertension N = 195, 42.3% N = 51, 35.2% N = 121, 43.5% N = 44, 52.4% N = 411, 42.5%

Chronic renal failure N = 26, 5.6% N = 7, 4.8% N = 16, 5.7% N = 5, 6% N = 54, 5.6%

Ischemic heart disease N = 90, 19.5% N = 18, 12.4% N = 61, 21.9% N = 8, 9.5% N = 177, 18.3%

KOAH N = 36, 7.8% N = 11, 7.6% N = 33, 11.8% N = 5, 6% N = 85, 8.8%

Lab Findings at Presentation

White-cell count (x103 cells/mL) 7 (1 - 47.7)

8.1 § 4.7

7.7 (1 - 32.6)

8.5 § 4.6

7 (0.4 - 121.1)

8.9 § 10.3

6.8 (1.1 - 22.6)

7.8 § 3.9

7.1 (0.4 - 121.1)

8.4 § 6.8

Neutrophil count (x103 cells/mL) 4.2 (0.3 - 41.9)

5.5 § 4.4

4.7 (0.6 - 31.1)

6.2 § 4.6

4.3 (0.1 - 32.5)

5.8 § 4.8

4.2 (0.2 - 19.3)

5.1 § 3.6

4.3 (0.1 - 41.9)

5.7 § 4.5

Lymphocyte count (x103 cells/mL) 1.7 (0.18 - 196)

2.3 § 9 .2

1.6 (0.06 - 3.7)

1.7 § 0.82

1.6 (0.22 - 5.5)

1.7 § 0.87

1.8 (0.24 -4.4)

1.9 § 0.99

1.7 (0.06 - 196)

2 § 6.4

Platelet count (x103 cells/mL) 228 (11 - 1333)

240 § 97.3

238 (56 - 498)

242 § 80.6

215 (28 - 779)

232.8 § 91.8

217 (11.3 - 597)

238.5 § 86

225 (11 - 1333)

238 § 92.4

CRP (mg/L) 16.5 (3 - 403)

42.4 § 58.1

18.8 (3 - 319)

50.2 § 62

16.4 (3 - 439)

45.5 § 65

12.1 (3 - 341)

44.1 § 68.6

16.5 (3 - 439)

44.7 § 61.7

D- dimer (mg/mL) 0.6 (0.2 - 263)

2.7 § 14.3

0.7 (0.2 - 24)

2.2 § 4

0.6 (0.2 - 74)

1.9 § 5.6

0.6 (0.2 - 30)

2.2 § 5.1

0.6 (0.2 - 263)

2.3 § 10.6

Ferritin (ng/mL) 129.3 (4.6 - 16 830)

347.1 § 1182.2

126.2 (5.6 − 2,000)

278.5 § 426.6

132 (8 - 3141)

297.1 § 478

116.3 (9.7 -1744)

266.1 § 424

128.3 (4.6 − 16,830)

316 § 885.2

Fibrinojen (mg/dL) 438.5 (44 - 900)

460.7 § 169.2

447 (140 - 900)

482.4 § 191.4

437 (48 - 900)

462.7 § 172.3

411 (228 - 900)

460.1 § 187.9

438 (44 - 900)

464.5 § 175

Troponin (pg/mL) 4.7 (3 - 2411)

53.2 § 217.1

6 (3 − 5,936)

92.7 § 579.2

6.2 (3 - 983)

34.7 § 93.2

4.1 (3 - 996)

35.3 § 120.5

5 (3 - 5936)

52.3 § 277.6

CK-MB (U/L) 2 (0.4 - 345)

7 § 33.9

1.8 (0.6 - 25.1)

3 § 4.5

2.3 (0.3 - 204)

7 § 26.2

1.7 (0.8 - 22.3)

3.3 § 5.2

2 (0.3 - 345)

6.2 § 27.6

Anemia

Yes N = 209, 46% N = 62, 43.4% N = 136, 49.1% N = 36, 42.9% N = 443, 46.2%

No N = 245, 54% N = 81, 56.6% N = 141, 50.9% N = 48, 57.1% N = 515, 53.8%

Thorax CT involvement

Yes N = 229, 95.8% N = 76, 96.2% N = 138, 97.9% N = 47, 95.9% N = 490, 96.5%

No N = 10, 4.2% N = 3, 3.8% N = 3, 2.1% N = 2, 4.1% N = 18, 3,5%

Treatments administered

Hydroxychloroquine N = 456, 99.3% N = 145, 100% N = 276, 99.6% N = 82, 97.6% N = 965, 99.4%

Oseltamavir N = 235, 51.9% N = 64, 44.1% N = 136, 50% N = 43, 51.2% N = 478, 50.1%

Azithromycin N = 302, 65.8% N = 90, 62.1% N = 180, 65.7% N = 56, 66.7% N = 628, 65.3%

DMAH N = 271, 58.8% N = 97, 66.9% N = 169, 60.8% N = 52, 61.9% N = 589, 60.8%

Favipravir N = 56, 12.4% N = 29, 20% N = 39, 14.2% N = 10, 12% N = 134, 14%

Tosilizumab N = 2, 0.4% N = 2, 1.4% N = 2, 0.7% N = 2, 2.4% N = 8, 0.8%

Mortality N = 38, 86.4% N = 14, 93.3% N = 17, 70.8% N = 4, 80% N = 73, 83%

hematol transfus cell ther. 2022;44(1):7−12 9



Of all the patients, 9.1% required admission to the inten-

sive care unit (ICU), of whom 83% died. The average length of

ICU stay was 11 days (0 - 59). The observed mortality rates in

blood groups A, B, AB and 0 were 86.4%, 93.3%, 80.0% and

70.8%, respectively, indicating similar death rates in all ABO

blood types (Table 1). When the Rh phenotype was taken into

consideration, no significant changes in results were seen.

In patients admitted to the ICU, there were no age, gender,

laboratory, anemia or CT finding differences according to the

blood type (Table 1). Again, the length of the hospital stay and

mortality did not differ significantly among the blood groups

(Table 2).

Discussion

In this study, the effect of the ABO blood type on the course of

disease, need for intensive care, length of the hospital stay

and mortality according to the age of patients with the

COVID-19 infection, particularly in respect to geriatric

patients.

In previous studies, the ABO blood type has been found to

be directly or indirectly related to certain diseases and indi-

viduals with a particular blood type were found to have an

increased predisposition for certain cardiovascular and meta-

bolic disorders or infections. For example, increased inci-

dence of thrombotic events and myocardial infarction were

reported for blood types A, B and AB, while blood group O pre-

sented with hypertensive conditions. Furthermore, the pres-

ence of the A antigen appears to be a predisposing factor for

thromboembolism, hyperlipidemia, hypercholesterolemia

and diabetes mellitus.14,15

Moreover, the link between infections and ABO blood

groups was explored, with particular attention to SARS coro-

navirus (SARS-CoV). The original SARS outbreak, occurring in

the 2002 - 2003 winter months, affected more than 8,000 indi-

viduals globally, with a mortality rate of 10%.5 Similar to other

human coronaviruses, the SARS-CoV infects the mucosal epi-

thelium and leads to an acute respiratory disease, frequently

accompanied by gastroenteritis. Guillon et al. proposed that

blood group O individuals were more resistant to SARS-CoV

due to the presence of ABO antibodies and this could lead to

reduced infection rates in the population, based on both epi-

demiologic and in vitro studies.5 Cheng et al. reported a signifi-

cant link between the ABO type and the risk of acquiring the

infection and subjects with blood group O were less likely to

be infected with the SARS coronavirus.16 Similarly, multiple

studies showed a significantly higher SARS-CoV-2 infection

risk for blood group A, while blood group O was associated

with a lower risk level.7,8,17

The ABO and Rh blood type distribution may vary accord-

ing to the ethnicity and geographical region.18 In the Turkish

blood group, A, O, B and AB have a prevalence of 42.84%,

32.67%, 16.46% and 8.03%, respectively, with an overall Rh

positivity of 88.54%.19 The corresponding figures reported by

G€ul et al. in 2005 for the Istanbul Province were 43.44%,

33.02%, 15.00%, and 8.54%, respectively.20 Again, Salduz et al.

reporting on a population in Istanbul, observed prevalence

rates of 44.3%, 35.7%, 12.5% and 7.5%, for blood groups A, O, B

and AB, respectively, with 84.9% of the individuals having Rh

positivity.21 In a 2018 study by Cekdemir et al., the reported

figures were 44.3%, 35.7%, 12.5% and 7.5% for these respective

blood types, and Rh positivity was detected in 84.9% of the

participants.22 Eren et al., in their 2019 study based on a popu-

lation in Istanbul, did not study the Rh factor, but most indi-

viduals had blood group A (43.81%), followed by blood group O

(33.79%), B (15.21%) and AB (7.16%).23 In our study involving

969 patients with the COVID-19 infection, similar to the fig-

ures above, most patients had blood group A and a lower

number of patients had blood group AB, with 47.6%, 28.8%,

15% and 8.6% of the subjects having blood group A, O, B and

AB, respectively, while Rh positivity was observed in 86.3%.

When consideration to previous studies in our region is given,

it appears that more patients with blood group A had the

Table 2 – Length of hospital stay according to blood type and clinical characteristic.

A B 0 AB

Duration of stay (day) 5 (0 - 40) 6.8 § 5.3 6 (1 - 53) 8.2 § 7.4 5 (1 - 59) 7.3 § 6.3 5 (2 - 30) 7.2 § 5

≤7 days N = 344, 49.3% N = 93, 13.3% N = 203, 29.1% N = 58, 8.3%

>7 days N = 117, 43.2% N = 52, 19.2% N = 76,28% N = 26, 9.6%

Age

< 65 y 5 (0 - 32) 6.1 § 4.2 5 (1 - 22) 7.1 § 4.7 5 (1 - 27) 6.4 § 4.3 5 (2 - 23) 6.4 § 3.8

≥ 65 y 6 (0 - 40) 8.4 § 6.8 7 (1 - 53) 10.6 § 11 6 (1 - 59) 9 § 8.7 6.5 (2 - 30) 9.8 § 7.2

Gender

Female 5 (0 - 32) 6.5 § 4.9 5 (2 - 48) 7.6 § 6.9 5 (1 - 34) 7.1 § 5.6 5 (2 - 17) 6.2 § 3.4

Male 5 (0 - 40) 7.2 § 5.6 6 (1 - 53) 8.6 § 7.7 5 (1 - 59) 7.5 § 6.9 5 (2 - 30) 8.1 § 6.1

Comorbidity

Yes 5 (0 - 40) 7.6 § 6.3 6.5 (1 - 53) 9.4 § 9.4 6 (1 - 59) 8 § 7.2 5 (2 - 23) 7 § 4.3

No 5 (1 - 26) 6.1 § 3.8 5 (1 - 30) 7.2 § 5.2 5 (1 - 34) 6.3 § 4.9 5 (2 - 30) 7.5 § 6

PCR

Positive 5 (0 - 40) 7.9 § 6 8 (2 - 48) 10.1 § 7.6 6 (1 - 34) 8.5 § 6.6 6 (2 - 23) 7.9 § 4.9

Negative 5 (0 - 31) 5.6 § 4 5 (1 - 53) 6.3 § 6.7 5 (1 - 59) 6 § 5.7 5 (2 - 23) 6 § 3.6

Rh

Positive 5 (0 - 40) 6.8 § 5.2 6 (1 - 53) 8.3 § 7.6 5 (1 - 59) 7.4 § 6.6 5 (2 - 30) 7.1 § 4.9

Negative 5 (1 - 29) 7.1 § 5.6 5 (3 - 29) 7.6 § 6.3 5 (1 - 30) 6.5 § 4.4 5 (4 - 23) 8 § 5.7

Anemia

Yes 5 (0 - 40) 7.5 § 6.2 5 (1 - 48) 8.1 § 7.7 5 (1 - 59) 7.4 § 6.9 5 (2 - 30) 7.3 § 5.4

No 5 (0 - 31) 6.4 § 4.3 6 (1 - 53) 8.3 § 7.2 5 (1 - 34) 7.2 § 5.7 5 (2 - 23) 7.1 § 4.8
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COVID-19 infection, and a reduced frequency of infection was

found in subjects with blood group O in our sample.

Zeng et al. found a higher risk for COVID-19 infection in

people with blood group A, although they failed to confirm a

protective effect of blood group O against COVID-19.10 In a

meta-analysis, Wu et al. found a higher risk for COVID-19

infection for blood group A and a lower risk for blood group O,

although ABO blood groups overall were not significantly

associated with the severity and mortality of COVID-19 infec-

tions.24 Boudin et al., examining a group of young and healthy

subjects with no significant comorbidities trapped in a aircraft

carrier, found that the ABO and Rh (D) blood types were not

associated with an increased or decreased risk for the SARS-

CoV-2 infection. The ABO groups were only potentially associ-

ated with severe forms of COVID-19 and comorbidity.25 In a

retrospective analysis by Latz et al., there were no significant

associations between the ABO blood groups and the need for

hospital admission, as well as the rates of intubation and

mortality in patients with COVID-19.26 This was corroborated

by Dizk et al., who showed no associations between the ABO

blood group polymorphisms and death rate due to COVID-

19.9 Similarly, we also failed to detect any significant predic-

tive value of blood groups and Rh type for the need for intuba-

tion or ICU admission and mortality. The ABO blood group

type is thought to play a facilitating role in the acquisition of

the COVID-19 infection, although blood groups do not have

an impact on the course of the disease and themajor determi-

nants of the disease course include other underlying comor-

bid and thromboinflammatory processes, rather than the

blood type itself.

In some previous studies, an association and an effect of

blood group types have been proposed in COVID-19. The spike

(S) protein of SARS-CoV-2, which is a transmembrane protein,

has been found to bind to the human ACE II receptor with

high affinity and use this as an entry route to invade the tar-

get cells.27 Attachment of the spike protein to the ACE II

receptor on the surface of the host cell may be inhibited by

the presence of anti-A antibodies.

The COVID-19 infection remains a major public health

threat in many countries and it is currently not possible to

estimate when the pandemic will terminate. Therefore, pro-

active strategies based on the current status of the population

characteristics and health resources carry a major signifi-

cance for successful management of the pandemic and to

prevent the failure of the health systems. In this regard, pre-

dicting the possible length of the hospital stay and associated

risk factors may prove to be valuable. It has been previously

reported in many studies that patient characteristics, such as

age and comorbidity, have an impact on the duration of the

hospital stay.28-30 In this study involving a sample of Turkish

patients with COVID-19, we investigated whether age and

ABO blood type were among the factors associated with a pro-

longed hospital stay and we failed to observe significant asso-

ciations between blood groups and clinical outcomes.

Limitations

One limitation of this study was its single-center design.

Inclusion of more centers and patients could better elucidate

the association between blood groups and clinical outcomes,

as well as the length of hospital stay according to age. These

data relate to the initial first months of the pandemic in our

country. Therefore, changes in the patient profile and treat-

ment protocols could have an effect on the length of the hos-

pital stay. Furthermore, an optimal control group was not

included to compare the blood group distribution. While per-

forming the comparisons, previous studies in our region were

also taken into consideration. These factors could have intro-

duced an element of bias into our results.

Conclusions

In summary, although the blood group type may represent a

factor in the acquisition of the COVID-19 infection, it does not

seem to have a major impact on the treatment course and

disease prognosis, when it was taken into consideration

together with the overall clinical characteristics of the

patients. Additionally, the ABO blood group type did not have

an effect on the course of the disease and the length of the

hospital stay among elderly patients. In conclusion, further

prospective and molecular studies are warranted to shed

more light on the link between blood groups and the course

of the COVID-19 infection.
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