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▲ The outbreak of SARS-CoV-2 in December 2019, the virus that causes 
COVID-19 disease, has rapidly spread worldwide, leading to a 
catastrophic global pandemic.

▲ Morbidity and mortality from COVID-19 is largely due to acute viral 
pneumonitis, that rapidly evolves to Acute Respiratory Distress 
Syndrome (ARDS), and eventually leads to fulminant respiratory 
failure.

△ About 20% of patients infected with SARS-CoV-2 develop severe 
disease requiring hospitalization. Of these patients, 25% need 
intensive care unit (ICU) level of care

△ Multiorgan System Complications include:

▴ Cardiac Injury (e.g. infarction, arrhythmia, cardiomyopathy)

▴ Hepatic Injury

▴ Renal Failure (e.g. COVID nephropathy)

▴ Thromboembolic Events (e.g. DVT/PE, acute stroke)

▴ Neurologic (e.g. encephalopathy, ataxia, anosmia, dysgeusia)

▴ Inflammatory (e.g. cytokine storm, elevated ferritin or dimer)

▴ Septic Shock

▲ A wide-range of COVID-19 presentation and severity exists due to 
multiple host factors including advanced age, comorbidities, 
socioeconomic background, gender, viral load, race, and genetic 
factors (specifically those involving ABO blood grouping)

▲ Numerous studies have shown associations between ABO blood 
groups and various bacterial/viral infections or disease severity, 
including H. pylori, SARS-CoV, MERS-CoV, Hepatitis B virus, and 
Norovirus. Common findings include:

△ Type O less susceptible to SARS coronavirus infections (due to 
antibodies blocking viral spike protein adhesion to the cell 
receptor) [13].

△  Type O noted to be more susceptible to Norwalk virus [22].

▲ Our aim was to determine whether ABO and Rh blood groups are 
associated with the severity of respiratory failure and/or mortality 
rates in hospitalized patients with COVID-19.

▲ This Retrospective Cohort Study identified adult patients (18 years or 
older) with a known blood type who were hospitalized at Arrowhead 
Regional Medical Center for COVID-19 related illness between April 1, 
2020 - November 30, 2020. 

▲ All patients were recorded positive for SARS-CoV-2 (nasopharyngeal 
swab; RT-PCR) and had a documented ABO blood type in the EMR.

▲ There was no association between degree of respiratory failure and 
ABO grouping when analyzing each ABO group individually, or 
grouped into Non-O versus Type O.

▲ We did uncover a statistically significant relationship between 
mortality rates in Non-O versus Type O groups, with a notably higher 
mortality rate in Non-O compared to Type O patients (Non-O 
mortality was 1.9 σ higher than Type O)

▲ The risk ratio noted that Non-O had 1.55 times the risk of mortality 
compared to those with Type O, indicating a 55% increase in risk of 
mortality in comparison to Type O
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Patient Demographics Oxygen Requirements by ABO/Rh Group

GENDER # %

Males 149 51.92%

Females 138 48.08%

Discussion

▲ Type O accounted for 53.3% of our total sample population, which is 
markedly increased compared to the prevalence of Type O in the 
United States of 44% (37.4% O positive and 6.6% O negative) [21].

▲ Type A positive is the second most common blood type (after Type O 
positive), accounting for 35.7% of the United States population. Our 
sample population only consisted of 29.9% A positive - largely 
underrepresenting this group.

▲ There was no discernible difference in LOS between ABO blood 
groups, however, we acknowledge a marked area of measurement 
bias. Each LOS fails to capture individual hospital courses (e.g. a 
shorter LOS can represent an uncomplicated hospital course with 
early discharge, or alternatively a severe course of illness with rapid 
deterioration and early death). 

▲ Although an influential factor in the management of admitted 
patients, the D-Dimer was inconsistently recorded, and often capped 
at a maximum of >10,000 ng/mL, preventing any meaningful 
interpretation.

▲ Notable Healthcare Disparities

○ San Bernardino County is largely Hispanic (54.4%), with a notably 
low socioeconomic status (~13.3% living in poverty). Evidence 
reveals numerous barriers which hinder our population from 
accessing, utilizing, and keeping up with healthcare including 
degree of acculturation, language barriers, health literacy, 
transportation, insurance, and even immigration status.

○ Blood type frequencies are known to vary within various ethnic 
groups, with about 57% of the Hispanic community being Type O 
- likely contributing to our disproportionate sample [14, 21].

▲ A multivariate analysis should be considered in future studies to 
assist in adjusting for the influence of chronic medical conditions such 
as vascular disease, diabetes, COPD, etc. 

(Note: No AB, Rh Negative patients)

(Note: Only 1 noted B, Rh Negative patient - Mechanical Ventilation)

Length of Hospital Stay (days)

TOTAL PATIENTS n = 287

ABO GROUPING A B AB O TOTAL

ROOM AIR 18 6 1 37 62

NASAL CANNULA 32 11 4 48 95

HIGH FLOW NASAL CANNULA 15 4 3 29 51

BiPAP 4 0 0 2 6

MECHANICAL VENTILATION 23 8 5 37 73

TOTAL 92 29 13 153 287

ABO GROUPING
NON-O

(TYPE A+B+AB)
TYPE O TOTAL

ROOM AIR 25 37 62

NASAL CANNULA 47 48 95

HIGH FLOW NASAL CANNULA 22 29 51

BiPAP 4 2 6

MECHANICAL VENTILATION 36 37 73

TOTAL 134 153 287

Respiratory Failure Mortality
Table 1. Maximal Oxygen Requirements by ABO Grouping. A Chi-Squared (χ2) test resulted in 

no association between the ABO blood groups and level of respiratory failure in hospitalized 
COVID-19 patients [χ2 (12, n=287) = 7.55, p = 0.82] at p < 0.05.

Table 2. Maximal Oxygen Requirements For Non-O versus Type O. Given our skewed 
population (Type O comprising of 53.3% of the total sample population), we compared Non-O 

(Types A, B, & AB) groups with Type O. A Chi-Squared (χ2) test resulted in, yet again, no 
association between Non-O and Type O groups and level of respiratory failure in hospitalized 

COVID-19 patients [χ2 (4, n=287) = 2.73, p = 0.60] at p < 0.05.

Average D-Dimer (ng/mL)

Figure 1. An average Length of Stay (LOS) was measured in days from admission date to either 
date of discharge or date of expiration. We noted a mean (x̄) LOS of 12.1 days, with a standard 

deviation (s) of 3.6 and a sample variance (s2) of 13.0, indicating an indistinguishable difference 
between each group’s LOS.

Figure 2. An average D-Dimer was measured to determine level of inflammation and 
hypercoagulability. A D-Dimer of >250 ng/mL is customarily associated with a higher risk of 

thrombosis.

Figure 3. Total number of COVID-19 related deaths by ABO/Rh grouping. (Of note, only 
in-hospital deaths were tallied)

Table 3. Mortality Rate For Non-O versus Type O. A Chi-Squared (χ2) test resulted in a statistically 
significant association between mortality rates and Non-O versus Type O patients 

[χ2 (1, n=287) = 3.57, p = 0.059] at p < 0.10.*

ABO GROUPING
NON-O

(TYPE A+B+AB)
TYPE O TOTAL

EXPIRED 34 25 59

LIVING 100 128 228

TOTAL 134 153 287

Risk Ratio

Mortality RR (Non-O vs. Type O) = 1.55

% increase = 55% increase in risk

Figure 4. 95% Confidence Intervals of Mortality 
Rate between Non-O and Type O.

A Two-Population Z-Score Proportion test resulted 
in a statistically significant difference between the 
mortality of each sample population, [z = 1.9, p = 

0.029] at p < 0.05, one-tailed). The mortality rate of 
Non-O was noted to be 1.9 σ above Type O.

Non-O (p1 = 0.25, 95% CI: 0.1885, 0.3115)
Type O (p2 = 0.16, 95% CI: 0.1112, 0.2088)

Table 4. Relative Risk Analysis of Mortality. Non-O groups noted to have 1.55 times the risk of 
mortality, or a 55% increase in mortality, compared to Type O.


