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Abstract

Background: Coronavirus disease 2019 (COVID-19) is caused by 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) that 
was first discovered in December 2019 and turned to be pandemic in 
early March 2020. We aimed to describe the dominant ABO group 
and outcomes of critically ill patients (respiratory failure requiring 
mechanical ventilation and mortality) in a Saudi Arabian setting.

Methods: We conducted an observational, analytic cross-sectional, 
retrospective study in a tertiary care hospital. Around 90 candidates 
tested positive for COVID-19 were enrolled in this study during ad-
mission to critical care unit between May 2020 and September 2020. 
Blood group was detected in all patients included in the study during 
admission to critical care unit.

Results: In this study, data of 90 patients with COVID-19 admitted 
to critical care unit were collected. Some prevalent medical condi-
tions were collected, in which hypertension (64.2%) and diabetes 
mellitus (58.9%) were the most reported comorbidities among pa-
tients and there was no significant difference between groups. Most 
of the sample had blood group of O (45.6%), while the least group 
was AB (5.6%). Patients with blood group of A/AB showed the high-
est mortality vs. group O/B (32% vs. 18.5%) with significant P value 
of 0.001. Patients of groups A/AB had higher risk for intubation than 
O/B groups (52.0% and 49.2%, respectively; confidence interval 
of 0.44 - 2.8 with insignificant P value of 0.055). Length of stay in 
critical care unit was significantly higher in group A/AB with a mean 

course of 18.20 days in comparison to group O/B with a mean course 
of 12.63 days (P = 0.033).

Conclusion: Our data indicate that critically ill patients with COV-
ID-19 with blood group A/AB are at increased risk of mortality and 
length of stay in critical care unit, with insignificant requirement 
of mechanical ventilation when compared with patients with blood 
group O/B. Future larger studies are needed to validate and under-
stand the underlying mechanisms.

Keywords: ABO blood grouping; COVID-19; Mechanical ventila-
tion; Critically ill patients; Mortality; Length of stay

Introduction

Dealing with critically ill patients with coronavirus disease 
2019 (COVID-19) is a great challenge especially with limita-
tion of data. Underlying comorbidities such as obesity, age, 
cardiovascular disease, diabetes, hypertension, smoking and 
dyslipidemia may play a role in disease severity and its out-
come. Furthermore, some reports suggested the relationship of 
ABO blood grouping to susceptibly to COVID-19 and others 
suggested the worse outcome in relation to one blood group 
rather than others. Wu et al reported that patients with blood 
group A were at higher risk to be infected by COVID-19; on 
the other hand, patients with blood group O were at lower 
risk, which goes with other studies [1, 2]. In a study by Dai, 
blood group A predisposed to COVID-19 severity as well as to 
hypertension and cardiovascular disease more than the other 
blood groups [3]. One study supported that patients with blood 
group A were at higher risk of respiratory failure from COV-
ID-19 [4]. However, an association between ABO blood type 
and outcome of COVID-19 was assessed in five major hospi-
tals in the state of Massachusetts and the result was against any 
relation between blood grouping and intubation or death [5]. 
On the other hand, the ethnicity and distribution of population 
with different blood groups may play a role. In Saudi Arabia 
population, a study showed that blood group O is predominant 
and group A is less frequent than in Western populations [6]. 
The main question behind this study is that the blood grouping 
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has impact on requirement of mechanical ventilation and mor-
tality in critically ill patients with COVID-19 in Saudi popula-
tion. Therefore, we conducted a retrospective study in which 
we correlated the ABO group to patient outcome, length of 
stay (LOS) in critical care unit as well as the requirement of 
mechanical ventilation in uni-center study aiming for further 
multicenter national project.

Materials and Methods

An observational, analytic, cross-sectional, retrospective study 
was conducted in a tertiary care hospital (KFMMC, Dhahran, 
Saudi Arabia). Around 90 candidates tested positive for COV-
ID-19 were enrolled in this study during admission to critical 
care unit between May 2020 and September 2020. Historical 
data about blood group and LOS in critical care unit as well as 
the requirement of mechanical ventilation and mortality were 
taken from the chart of all patients admitted to the intensive 
care unit (ICU). Blood grouping which was not drawn dur-
ing admission was taken from patient medical records. ABO 
blood type at the local center as well as in other Saudi centers 
was done automatically by microplate method which basically 
determined the presence of corresponding antigens (anti-A and 
anti-B) [7].

Any adult patients, aged ≥ 18 years old, affected by COV-
ID-19 admitted to the hospital ICU were considered as eligible 
for this study. On the other hand, COVID-19 negative cases 
and pediatric age group were excluded.

We collected the demographic data including age, sex, co-
morbidities as well as hospital course and data related to criti-
cal care unit admission as follows: LOS in ICU and LOS in 
hospital, APACHE II score, requirement and duration of me-
chanical ventilation, as well as laboratory parameters at base-
line on admission to critical care unit, including white blood 
cell (WBC) count, hemoglobin (HG) level, lymphocyte count, 
neutrophil count, platelet (Plt) count, lactate dehydrogenase 
(LDH), C-reactive protein (CRP), fibrin, D-dimer and ferritin.

Patients and management

All critically ill patients with confirmed severe acute respira-

tory syndrome coronavirus 2 (SARS-CoV-2) on nasopharyn-
geal and, if mechanical ventilation was required, another tra-
cheal sample were included. The Saudi Critical Care Society 
COVID-19 Patient Critical Care Management Guideline in 
accordance with the Surviving Sepsis Campaign was fol-
lowed.

We followed the WHO and NICE guidelines for critical 
care advice to use of a set escalation plan and utilized medical 
early warning score (e.g., NEWS2) that facilitate early recog-
nition and escalation of treatment of the deteriorating patients 
(Table 1).

Critical care admission and discharge were regulated ac-
cording to the criteria and mechanical ventilation was decided 
by discretion of attending intensivist once the high flow na-
sal cannula and non-invasively administered oxygen was not 
enough to maintain the peripheral oximetry saturation > 94%. 
Patients were treated with sedation protocol propofol, benzo-
diazepine and narcotic. Protective lung strategy and proning 
was utilized whenever indicated. Whenever the patients were 
suitable for weaning with adequate level of consciousness, 
fraction of oxygen < 40%, positive end-expiratory pressure 
(PEEP) < 8 cm H2O and minimal tracheal secretion with mod-
erate to strong cough, patients would be on pressure support 
of 8 cm H2O trail and if passed the criteria, they would be 
extubated. Enoxaparin (30 - 40 mg) was administered subcu-
taneously every 12 h as thromboprophylaxis. Continuous renal 
replacement therapy (CRRT) was utilized whenever medically 
indicated.

Blood group distributions (national and provincial)

The distribution of national and provincial ABO blood groups 
for Saudi papulation was obtained from previous researches at 
the level of eastern province and further wider to involve oth-
er provinces so called national as there is no real ABO blood 
group or hematology registry.

Outcomes

Our primary end point was to assess blood group and correla-
tion with the requirement of mechanical ventilation in criti-

Table 1.  Assessment and Guidance for COVID-19 Patient Critical Care Management

Clinical status Suggested action
Respiratory rate ≥ 20 bpm with SpO2 ≤ 94% Administer O2 < 40% by face mask, if SpO2 

rises to > 94%, observe and monitor
Respiratory rate ≥ 20 bpm with SpO2 ≤ 94% on FiO2 ≥ 40% Start 15 L/min O2 via non-rebreathing mask. Senior clinical review to 

consider: a trial of continuous positive airway pressure, if appropriate 
mental status and able to tolerate well-fitted non-vented face mask.

Respiratory rate ≥ 20 bpm with SpO2 ≤ 94% on 15 L/
min O2 via non-rebreathing mask and/or patient unable to 
tolerate continuous positive airway pressure, obtunded/
disoriented, rising FiO2 needs, significant clinical decline

Urgent critical care review

COVID-19: coronavirus disease 2019.
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cally ill patients with COVID-19. Furthermore, our secondary 
end point was to assess blood group and correlation with mor-
tality in critically ill patients with COVID-19.

The primary and secondary end points were chosen for the 
value of clinically relevant and indicative of disease severity 
that frequently occurs in critically ill patients with COVID-19. 
Moreover, given a smaller sample size, those factors can en-
sure reasonable power to our study.

Statistical analysis

Statistical analysis was done with STATA version 16 Statistical 
Analysis Software to analyze the baseline characteristics of the 
data and the correlations between the variables in the patients’ 
data. Mean and standard deviation as well as frequency and 
percent were used for description of data. T-test and analysis 
of variance (ANOVA) test were used for assessing the correla-
tion between variables where correlation was significant when 
P value ≤ 0.05.

The study was approved by the Armed Forces Hospi-
tal Eastern Province Institutional Review Board (AFHER-
IRB-2020-036). The study was conducted in compliance with 
the ethical standards of the responsible institution on human 
subjects as well as with the Helsinki Declaration.

Results

In this study, data of 90 patients admitted with COVID-19 were 
collected. Most of the sample had blood group of O (45.6%), 
while patients with blood group of A represented 22.2% of the 
sample, blood group of B represented 26.7% and blood group 
of AB represented 5.6% (Fig. 1).

Our ICU cohort’s blood group distribution was not differ-
ent from the national blood group distribution (P = 0.898) or 
the provincial blood group distribution (P = 0.888) (Table 2) 
[6].

Table 3 shows the differences of baseline demographic 
factors between blood groups. The mean age of the sample was 
58.68 years old (standard deviation: 13.54). No significant dif-
ference was found among blood groups in terms of age; how-
ever, mean age of patients with O/B blood group was slightly 
higher than those with A/AB blood groups. Moreover, 68.8% of 
the sample was male and there is no significant difference be-
tween groups (P = 0.693). Some prevalent medical conditions 

were collected, in which hypertension (64.2%) and diabetes 
mellitus (58.9%) were the most reported comorbidities among 
patients and there is no significant difference between groups. 
Moreover, we compared the lab reports of patients finding that 
there were no significant differences between groups in most 
labs’ tests except for ferritin where patients with O/B groups 
had a significantly higher concentration of ferritin than those 
with A/AB blood groups (P = 0.036) (Fig. 2).

Furthermore, the mean LOS in ICU was 13.7 days where 
A/AB groups (18.20 days) tended to have longer LOS in ICU 
than O/B groups (12.63 days) with a significant difference be-
tween groups (P = 0.00) which indicates a significant correla-
tion between blood groups and LOS in ICU.

Almost half of the sample needed intubation during their 
hospitalization with a mean time of intubation of 7.34 days 
where patients with O/B blood groups (49.2%) needed intuba-
tion in lower frequency than those with A/AB blood groups 
(52%) which indicates that A/AB blood groups represent in-
creasing risk for the need for intubation which is not signif-
icant. It was found in this study that 22.2% of sample died 

Table 2.  Comparison of Blood Group Distributions Between National and Provincial Blood Donor Data and ICU-Admitted Patients 
With COVID-19

Blood group Provincial  
(n =57,396), %

National  
(n = 35,388), %

ICU sample  
(n = 90), %

ICU vs. provincial,  
P value

ICU vs. national,  
P value

O 52% 50.1% 45.6% 0.888 0.898
A 26% 29.7% 22.2%
B 18% 16% 26.7%
AB 4% 4.1% 5.6%

COVID-19: coronavirus disease 2019; ICU: intensive care unit.

Figure 1. Distribution of blood groups.



Articles © The authors   |   Journal compilation © J Hematol and Elmer Press Inc™   |   www.thejh.org 67

Al-Ansari et al J Hematol. 2021;10(2):64-70

because of severe illness and there is a significant difference 
between blood groups in death rates where A/AB groups have 
the mortality of 32% compared to O/B blood groups with a 
mortality of 18.5% which indicates group of A/AB groups pos-
sess the risk factor of death by two times versus O/B blood 
groups which is significant. There is significant correlation be-
tween blood groups and death rates.

Within groups, we found that patients with AB were at 
higher risk for death because of COVID-19 than O group by 
2.91 times (odds ratio (OR): 2.91, confidence interval (CI): 
0.4338 - 19.69, P = 0.27) and B group had higher risk of about 
two times over O (OR: 1.94, CI: 0.54 - 6.8, P = 0.303) while 
patients of A had risk for deaths by about 2.4 times than O 
group (OR: 2.5, CI: 0.688 - 9.08, P = 0.163). Moreover, the 
baseline characteristic APACHE II score showed insignifi-
cant difference in both groups with predicted mortality of to-
tal sample of 22% compared to our mortality data of 22.2% 
(Table 4).

Moreover, we found that length of hospitalization in-
creased the risk for both the need for mechanical ventilation 
and mortality; however, no significant difference was found 

between blood groups (Fig. 3).

Discussion

We need better understanding of the novel virus causing COV-
ID-19in order to reduce its impact on the world. In this study, 
we investigated whether blood type is relevant for need for 
mechanical ventilation and/or morality. Therefore, we retro-
spectively reviewed clinical data of 90 critically ill patients 
who were positive for the new virus with the mean age of 58 
years old (13.9) which is in agreement with most of studies 
conducted over patients with COVID-19 where mean age of 
patients with COVID-19 ranged between 53 and 73 years [8-
12]. Moreover, in this study, we found that people with blood 
groups O, A, B and AB were 45.6%, 22.2%, 26.7% and 5.6%, 
respectively. For the AB group sample, it goes in coherence 
with the national (4.1%) and regional (4%) prevalence which 
is at higher risk for COVID-19 while 45.6% of the sample was 
of O blood group. This is in agreement with the study of Latz 
et al who found that 45.5% of infected patients were of blood 

Table 3.  Baseline Demographic Data and Laboratory Results of Patients

Blood groups
P-value

O/B (N = 65) A/AB (N = 25)
Demographic data
  Age, mean (SD) 58.91 (13.71) 57.52 (14.17) 0.671
  Gender
    Male, N (%) 44 (67.7%) 18 (72.0%) 0.693
    Female, N (%) 21 (32.3%) 7 (28.0%)
  Comorbidities
    Diabetic mellitus 35 (53.8%) 17 (68.0%) 0.223
    Hypertension 40 (61.5%) 17 (68.0%) 0.569
    Dyslipidemia 6 (9.2%) 0 (0.0%) 0.116
    Cardiac diseases 13 (20.0%) 5 (20.0%) 1.0
    Renal dysfunction 14 (21.5%) 6 (24.0%) 0.801
    Pulmonary dysfunction 6 (9.2%) 1 (4.0%) 0.407
    Obesity 7 (10.8%) 3 (12.0%) 0.868
    Other 21 (32.3%) 8 (32.0%) 0.978
Laboratory results
  Hemoglobin, mean (SD) 12.43 (2.88) 12.41 (1.81) 0.975
  Platelet count, mean (SD) 250.82 (103.4) 215.88 (70.99) 0.124
  White blood cell count, mean (SD) 8.83 (4.84) 8.11 (3.78) 0.507
  Neutrophil count, mean (SD) 6.75 (4.65) 6.17 (3.44) 0.571
  Lymphocyte count, mean (SD) 1.17 (0.70) 1.22 (0.61) 0.769
  D-dimer, mean (SD) 3.10 (6.92) 2.44 (4.85) 0.664
  C-reactive protein, mean (SD) 126.10 (80.04) 123.35 (87.71) 0.887
  Ferritin, mean (SD) 1,017.14 (867.6) 611.01 (637.04) 0.036*
  Lactate dehydrogenase, mean (SD) 487.04 (324.98) 371.18 (147.04) 0.09

*P ≤ 0.05.
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type O while 15.6% were of blood type B and 4.7% were of 
blood type AB [5]. Zietz et al found that 47.2% of patients with 

COVID-19 were of blood type O and AB was the least blood 
type of 4.3% [11]. Zhao et al found that 33.84% of patients 

Table 4.  Clinical Outcomes Between Groups O/B and Groups A/AB

Blood groups Statics

O/B A/AB Paired correla-
tion, P-value

t-test, 
P-value

Competing risks regression model 
(O/B considered control group)

OR 95% CI P-value
Hospital length of stay, mean (SD) 18.46 (15.11) 23.40 (17.13) 0.185 0.00* - - -
ICU length of stay, mean (SD) 12.63 (13.1) 18.20 (15.9) 0.033* 0.00* - - -
Intubation, N (%) 32 (49.2%) 13 (52.0%) 0.055 0.08 1.12 0.44 - 2.8 0.814
Days of intubation, mean (SD) 7.62 (11.18) 8.08 (9.26) 0.854 0.19 - - -
End results
Death, N (%) 12 (18.5%) 8 (32.0%) 0.166 0.00* 2.07 0.72 - 5.92 0.1713
Recovery, N (%) 53 (81.5%) 17 (68.0)
APACHE II score, mean (SD) 13.11 (8.65) 14.24 (8.7) 0.580 0.00* - - -
Mortality, mean (SD) 20.12 (17.92) 22.72 (23.36%) 0.574 0.00* - - -

*P ≤ 0.05. SD: standard deviation; ICU: intensive care unit; OR: odds ratio; CI: confidence interval.

Figure 2. Box plots of clinical laboratory results and some serum inflammatory biomarkers. (a) hemoglobin; (b) platelet count; (c) 
white blood cell count; (d) neutrophil count; (e) lymphocyte count; (f) D-dimer; (g) C-reactive protein; (h) ferritin concentration; (i) 
lactate dehydrogenase. Sample size was 90 patients split into blood groups O/B and A/AB.
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were of blood type O and only 9.1% were of AB [13]. Howev-
er, we should consider that studies showed that prevalence of 
AB was significantly lower than O [14], therefore, this could 
be normal distribution of ABO among random sample while 
some studies which compared between normal population and 
patients with COVID-19 found that prevalence of group O 
was lower in patients than normal population [5]. Moreover, 
among different ABO, we did not find significant difference 
between age of patients and the ABO type, which is in agree-
ment with other studies [1, 8, 11]. Furthermore, we found that 
hypertension and diabetes mellitus were the most prevalent 
conditions found in COVID-19 patients, which is similar to 
results of other studies [1, 8, 9].

Moreover, we found that ABO had no significant effect on 
need for intubation or mechanical ventilation days while there 
is tendency of A/AB group to have higher incidence of ICU 
LOS and hospitalization compared to O/B groups. However, 
we found that half of the sample needed intubation and mean 
lengths of hospitalization, intubation and ICU were 19.2, 7.34 
and 13.7 days. Patients in our study had longer LOS, intuba-
tion and ICU stay, while in study of Latz et al, only 8.7% of pa-
tients needed intubation; however, they agreed with our results 
that ABO do not affect the need for intubation [1]. In addition, 
Zietz et al found that only 3.2% of patients needed intubation 
with no significant correlation with ABO groups [11]. Moreo-
ver, Hoiland et al found that mean length of hospitalization 
and ICU stay were higher in patients with groups of A/AB than 
those with O/B which matches with our result [8].

In terms of mortality, we found a correlation between ABO 
and mortality rate where O/B had the lowest mortality while 
A/AB had the highest mortality; besides AB had higher risk 
for mortality when compared with O group by almost eight 
times. This is in agreement with the study by Zhao et al, who 
found that 41.26% of deaths were A group while 25.24% were 
O group and 9.22% were AB, and blood group A was associ-

ated with higher risk of death compared with non-A groups by 
1.48 times while blood group O was associated with lower risk 
of death compared with non-O groups [5]. Moreover, this is 
in agreement with previous studies conducted for other SARS 
infection including the study by Cheg et al who reported that 
SARS-CoV infection and mortality could be differentiated by 
ABO blood group [11]. However, these results were in con-
trast with the results of Latz et al who did not find any cor-
relation between ABO groups and mortality in patients with 
COVID-19 [14].

Furthermore, in this study, we did not find an association 
between any of these lab tests and blood group; however, some 
points should be taken into consideration. When we compared 
between A/AB which had the highest mortality and O/B which 
had the lowest mortality, we found that group of A/AB had 
lower HG, D-dimer, CRP, low-density lipoprotein (LDL) and 
higher Plt count, WBC, neutrophile and lymphocyte counts 
than O/B group which was not significant. Surprisingly, fer-
ritin was significantly higher in A/AB compared to O/B group 
with P value of 0.036. Hoiland et al found that patients with 
groups A/AB had higher WBCs, CRP, ferritin and D-dimer 
than groups of O/B [8].

This study has some limitations that may affect the reli-
ability of study. The first limitation is small sample size be-
cause this is a uni-center critical care unit study looking for 
further multicenter study with larger sample size. The second 
limitation is, even we standardize the baseline characteristic 
feature and APACHE II score for both groups, other co-found-
er and biologic mediator could play roles in COVID-19 out-
come which is not yet well known to us rather than ABO blood 
group. Moreover, the third limitation is that it is a retrospective 
analysis of observational data, therefore causality cannot be 
determined.

In conclusion, we found an evidence for associations be-
tween ABO and mortality in COVID-19 patients where pa-

Figure 3. Cumulative hazards of length of stay and blood factors on both mortality and need for intubation. Both risk of mortality 
and need for intubation increase with the increased length of stay in all blood groups with no significant difference.
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tients with ABO type of A/AB have the highest mortality rate 
and tendency of increased hospital/critical care LOS among 
other ABO types. However, we did not find association be-
tween ABO and need for intubation/mechanical ventilation 
days among both groups. Our results add further evidence to 
the previously discovered associations between blood types 
and COVID-19. More investigation is needed to explain how 
ABO affects mortality in patients with COVID-19.
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