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ABSTRACT 

Background: To investigate hospital length of stay (LOS), intensive care unit admission (ICU) and duration, use of 

mechanical ventilation, and outcomes (death or discharge) in hospitalized patients with confirmed COVID-19 and 

pre-existing co-morbidities. 

Methods: This is a retrospective cohort study of 271 consecutive patients with COVID-19 evaluated at the three Emanate 

Health hospitals located in Southern California for a three-month period from April 1, 2020, to June 30, 2020. 

Exposures: Patients with laboratory-confirmed SARS-CoV-2 infection by positive result on the reverse transcriptase 

polymerase chain reaction testing. Data was electronically and manually extracted from the electronic medical 

records system and cross-referenced for confirmation. Data collected included all adult patients admitted with and 

without underlying medical conditions. No patients were excluded. 

Main Outcomes and Measures: Clinical outcomes including length of stay (LOS), ICU admission and LOS, 

need for mechanical ventilation and mortality were measured and a 2-way ANOVA analysis was performed using 

GraphPad Prism software version 8.4.3. 

Results: A total of 271 patients were included, during hospitalization 28.8% were admitted to ICU, 19.9% required 

mechanical ventilation, 19.5% passed, and 21% were discharged to an alternative facility. The most prevalent 

comorbidity was hypertension 61.9%, followed by diabetes 46.1%, obesity 40.5%, coronary artery disease 13.2%, 

atrial fibrillation 11.4%, CHF 9.9%, COPD 9.9%, and asthma 1.4%. ABO was determined for 57.5% of patients. 

Conclusion: Two-thirds of patients admitted to the hospital had at least one underlying comorbidity, having more 

than one pre-existing comorbidity correlated with a more complicated hospital course and worse outcome. 

Keywords: COVID-19; Comorbidity; Hypertension; Diabetes; Obesity; COPD; Asthma; Cardiovascular disease; 

risk; ANOVA analysis 

Abbreviations: COVID-19: Coronavirus Disease 2019; HTN: Hypertension; DM: Diabetes Mellitus; BMI: Body 

Mass Index; CVD: Cardiovascular Disease; COPD: Chronic Obstructive Pulmonary Disease; ICU: Intensive Care 

Unit; LOS: Length of Stay 

 

INTRODUCTION 

As of December 8, 2020, the CDC reported more than 14.8 million 

confirmed cases of the Coronavirus Disease 2019 (COVID-19) and 

282,785 COVID-19 related deaths were reported in the United 

States [1]. The first confirmed case of COVID-19 in the state of 

California was reported from Orange County. The California 

Department of Public Health has reported 956,957 confirmed 

cases and 17,939 related deaths on November 7th, California now 

has the highest number of confirmed cases in the United States. 

Published studies since the COVID-19 outbreak in December 2019 

investigated the effects of pre-existing comorbidities and the impact 

on COVID-19 patient’s prognosis and outcome. Studies have 

shown strong evidence that patients with a history of hypertension, 

obesity, chronic obstructive pulmonary disease, diabetes, and 

cardiovascular disease had poor prognosis and most often end up 
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with deteriorating outcomes such as Acute Respiratory Distress 

Syndrome (ARDS) and pneumonia requiring hospitalization, 

intensive care unit admission, mechanical ventilation, and an 

increase in the risk of long term morbidity and mortality [2,3]. 

Hypertension and Cardiovascular disease has been widely reported 

increasing the risk of morbidity and mortality in COVID-19 

patients. COVID-19 is a serious disease with worse outcomes for 

those with underlying medical conditions. 

Patients with diabetes are more likely to experience severe symptoms 

and complications whenever infected with any type of respiratory 

virus, and this trend may follow with COVID-19. The risk of getting 

more ill from COVID-19 may be higher with uncontrolled 

diabetes. In general, More than 80% of patients with diabetes 

are obese or overweight adding to the risk of developing severe 

symptoms of COVID-19 infection [4]. Obesity is a well known 

risk factor for respiratory tract infections such as pneumonia, 

in this study we stratified the severity, outcomes and impact 

of coronavirus infection on different Body Mass Index (BMI) 

categories. Further data is required to determine the risk of 

COVID-19 severity and outcomes across all BMI categories and 

in those with prediabetes to provide clear guidance and inform 

patient care. 

Studies are limited on the long-term effects of COVID-19 among 

patients with pre-existing respiratory diseases, such as COPD 

and asthma. Chronic obstructive pulmonary disease patients 

are generally more susceptible to virus-induced exacerbations, 

compromised pulmonary function and have higher prevalence 

of associated comorbidities. We also investigated the relationship 

between blood group and clinical outcomes in patients with 

COVID‐19, some recent studies reported that patients with type 

O blood are at a lower risk of being infected with COVID‐19, 

whereas those with type A blood are at higher risk [5]. Data 

from the severe acute respiratory syndrome coronavirus (SARS‐ 
CoV‐1) outbreak in 2003, suggested that healthcare workers 

with type O blood were less likely to contract the coronavirus 

disease [6,7]. 

In this retrospective cohort study we present details of all patients 

admitted to Emanate Health with confirmed COVID-19. We aim 

to investigate the impact of COVID-19 on patients with baseline 

comorbidities and evaluate the risk of serious adverse outcomes 

in this patient's population by stratification according to the type 

of comorbidity, subsequently revealing the sub-populations with 

poorer prognosis and the factors associated with hospital stay, 

the need for intensive care and death in COVID-19 patients with 

comorbidities. 

METHODS 

The study was conducted at Emanate Health in the cities of Covina 

and West Covina, the largest nonprofit health care institution 

serving the San Gabriel Valley in California. Data collected included 

271 consecutive patients with confirmed severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) infection by positive result 

on polymerase chain reaction testing of nasopharyngeal samples. 

Patients were admitted to any of the three Emanate Health acute 

hospitals between April 1, 2020, and June 30, 2020. Clinical 

outcomes were monitored until June 30, 2020, the final date of 

the study. 

Data was collected utilizing the Meditech Expanse electronic 

health record database and statistical analysis was conducted 

with GraphPad Prism software version 8.4.3. Data collected 

included comorbidities sorted according to the system involved, 

subsequently divided into subgroups to facilitate the analysis. 

These subgroups were later compared based on hospital LOS, ICU 

admission and ICU LOS, number of patients expired, number of 

patients discharged and mortality rate. A 2-way ANOVA analysis 

was performed with an alpha error of 0.05% and a p value of less 

than 0.05 was considered statistically significant. 

Data was electronically and manually extracted from the electronic 

medical records system and cross-referenced for confirmation. Data 

collected was placed on an Excel spreadsheet and subsequently 

divided into groups based on the underlying medical condition. 

Furthermore, these groups are sub-grouped for comparison. 

Data included patients with hypertension, and diabetes from 

past medical history (self-reported at the time of admission or 

incidentally diagnosed with abnormal values of the HbA1C 

during hospital stay). Body mass index greater than or equal to 

30 was a marker of obesity, all 271 patients had a recorded BMI. 

Data also included patients with cardiovascular disease such 

as coronary artery disease, congestive heart failure, and atrial 

fibrillation. Additionally, patients with chronic obstructive 

pulmonary disease and asthma as well as blood types were 

analysed. 

RESULTS 

Data analyzed were categorized based on the type of the comorbidity 

and blood type. 

Hypertension 

The most prevalent comorbidity among our patients population 

was hypertension (n=168) 61.9% (Table 1). The average hospital 

LOS for those with hypertension was 10.07 days. Non-hypertensive 

patients had a minimally higher hospital LOS in comparison to 

patients with hypertension (CI of 95% and P value 0.695). Patients 

with hypertension had a minimally higher LOS in the ICU in 

comparison to non-hypertensive patients (CI 95% and P value 

0.5802), data was not adjusted to account for mortality. Patients 

with hypertension had a comparatively higher number of patients 

requiring ICU admission, mechanical ventilation and a higher 

mortality rate (CI 95% and P value 0.0669). 

Diabetes Mellitus 

Diabetes was the second most prevalent comorbidity (n=125) 

46.1% (Table 2). The average hospital LOS among those admitted 

with diabetes was 10.7 days. Patients with diabetes had a higher 

hospital LOS in comparison to nondiabetic patients (CI of 95% 

P value 0.261). Patients with diabetes had a higher ICU LOS 

in comparison to nondiabetic patients (CI of 95% and P value 

0.1918). Patients with diabetes demonstrated higher numbers of 

patients requiring ICU admission, mechanical ventilation and 

higher number of patients requiring alternative facilities admission 

as well as higher mortality rates in comparison to nondiabetic 

patients (CI 95% and P value 0.151). 

Obesity 

The total number of patients (N=271) was divided into three 

subgroups based on patients BMI [<25 (n1=69) 25.4%, 25-30 (n2= 

92) 33.9% and>30 (n3=110) 40.5%] to facilitate the analysis (Table 

3). Patients with lower BMI (<25) had a statistically significant 

longer hospital LOS than patients with higher BMI (CI of 95% and 

P value 0.048), likely related to the fact that patients with higher 

BMI had a higher ICU stay and higher mortality in our patient’s 
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Table 1: Hospital course and outcome of COVID-19 patients with hypertension. 
 

 HTN Non HTN Total 

Cases (#) 168 103 271  

AVG hospital stay (d) 10 10 10.2 

ICU stay (#) 51 29 80  

PTS on ventilator (#) 38 16 54  

Expired (#) 37 16 53  

Mortality Rate (%) 13.6 5.9 19.5 

PTS not discharged home (#) 44 13 57  

 

Table 2: Hospital course and outcome of COVID-19 patients with diabetes. 

 DM Non DM Total 

Cases (#) 125 146 271  

AVG hospital stay (d) 10.7 9.7 10.2 

ICU stay (#) 50 30 80  

PTS on ventilator (#) 33 21 54  

Expired (#) 35 18 53  

Mortality rate (%) 12.9 6.6 19.5 

PTS not discharged home (#) 31 26 57  

 

Table 3: Hospital course and outcome of COVID-19 patients based on different BMI categories. 

 BMI <25 BMI 25-30 BMI >30 Total 

Cases (#) n 69 92 110 271 

AVG hospital stay (d) 11.6 8.7 12 10.2 

ICU stay (#) 19 25 37 81 

PTS on ventilator (#) 11 18 25 53 

Expired (#) 16 17 20 53 

Mortality rate (%) 5.9 6.2 7.3 19.5 

PTS not discharged home (#) 30 17 10 57 

 

population. Patients with higher BMI had a higher ICU admission 

and LOS but did not reach a statistical significance in our analysis 

(CI 95% and P value 0.107). Patients with higher BMI had a high 

number of patients requiring invasive mechanical ventilation and 

a higher mortality rate in comparison to patients with lower BMI 

although not statistically significant (CI and P value 0.537). 

Cardiovascular Disease 

The most prevalent cardiovascular disease among our patients 

population was coronary artery disease (n=39) 14.3%, followed by 

atrial fibrillation (n=31) 11.4% and congestive heart failure (n=27) 

9.9% (Table 4). Patients with atrial fibrillation had a significantly 

higher LOS followed by coronary artery disease, and congestive 

heart failure (CI of 95% and P value 0.054). Patients with Afib had 

a comparatively higher LOS in the ICU followed by CAD, CHF 

and angina (CI of 95% and P value 0.072). Patients with CAD had 

significantly higher numbers of patients requiring ICU admission, 

mechanical ventilation, and a higher mortality rate as well as higher 

numbers of patients discharged to alternative facilities (CI of 95% 

and P<0.0077). Cardiovascular mortality was similar in CAD and 

Afib, followed by CHF. 

Chronic Obstructive Pulmonary Disease and Asthma 

COPD patients account for (n=27) 9.9%, and asthma patients 

(n=4) 1.4% among our patients population (Table 5). Patients with 

COPD had a statistically significant higher LOS in comparison to 

patients with asthma (CI 95% and P value<0.0049). Patients with 

COPD had a comparatively higher ICU LOS compared to patients 

with asthma, however this comparison was not statistically significant 

(CI 95% and P value 0.226). COPD patients had a higher number 

of patients requiring ICU admission, invasive mechanical ventilation 

and discharge to alternative facilities as well as higher mortality rate 

when compared to asthma patients, although it was not statistically 

significant in our analysis (CI 95% and P value 0.405). 

ABO Blood Groups 

Blood groups were determined for (N=156) 57.5% of patients, the 

most prevalent blood type among those with a known ABO was O 

positive blood group (n=88) 56.4%, followed by A positive (n=35) 

22.4%, B positive (n=18) 11.5%, O negative (n=6) 3.8%, AB 

positive (n=4) 2.5%, A negative (n=3) 1.9%, and B negative (n=2) 

1.2% (Table 6). LOS was significantly higher in the O negative 

and A negative blood types when compared to other blood groups. 

Those with B negative blood type had a significantly lower LOS 

when compared to other blood groups (CI 95% and a P value of 

<0.0001). Those with O negative and A negative blood types had 

a comparatively higher ICU stay in comparison to the other blood 

groups (CI 95% and P value of<0.0001). The comparative number 

of patients requiring ICU admission, mechanical ventilation and 

discharge to alternative facilities did not reach statistical significance 

(CI 95% and P value of <0.165). Mortality rate was higher in the O 

positive group, followed by A and B positive. 
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Table 4: Hospital course and outcome of COVID-19 patients with cardiovascular disease. 
 

CAD (14.3% Cases) CHF (9.9% Cases ) Afib (11.4% cases) Total  

Cases (#)  39  27   31 271  

AVG hospital stay (d)  10  10   12 10.2  

ICU stay (#)  14  9   12 81  

PTS on ventilator (#)  13  8   11 53  

Expired (#)  13  7   11 53  

Mortality rate (%)  4.79  3   4 19.5  

PTS not discharged home (#)  21  11   14 57  

 

Table 5: Hospital course and outcome of COVID-19 patients with COPD and asthma. 

  COPD   Asthma   Total  

Cases (#)  27   12   271  

AVG hospital stay (d)  12.4   8.25   10.2  

ICU stay (#)  9   5   81  

PTS on ventilator (#)  7   0   53  

Expired (#)  3   1   53  

Mortality rate (%)  1   0.3   19.5  

PTS not discharged home (#)  11   0   57  

 

Table 6: Hospital course and outcome of COVID-19 patients based on different blood type. 

A+(12.9% A-(1.1% B+(6.6% B-(0.7% O+(32.4% O-(2.2% AB+(1.4% Undetermined  

 Cases) Cases) Cases) Cases) Cases) Cases) CASES) ABO(42.4% 
Cases) 

Total 

Cases(#) 35 3 18 2 88 6 4 115 271 

AVG hospital stay (d) 12 19 14 6 11 20 10 8 10.2 

ICU stay (#) 12 1 7 0 35 3 1 21 81 

PTS on ventilator (#) 9 1 6 0 24 3 0 11 53 

Expired (#) 8 0 5 1 23 2 1 13 53 

Mortality rate (%) 3 0 2 0.3 8 0.7 0.3 4.7 19.5 

PTS not discharged home (#) 6 0 5 1 13 1 3 28 57 

 

DISCUSSION 

The novel coronavirus pandemic causing COVID-19 has led to 

more than 68 million confirmed cases and 1.5 million deaths 

worldwide as of December 9, 2020. It has been reported that it can 

range from mild cold like symptoms to severe Acute Respiratory 

Distress Syndrome (ARDS), multi-organ failure, and even death. 

Hypertension (15.8%) is the most common comorbidity followed 

by cardiovascular and cerebrovascular conditions (11.7%). It is 

believed that 80% of the patients will recover from the acute disease 

without any treatment, and 20% of cases will require a higher 

level of care for treatment [8]. It is well described that the risk of 

developing a severe disease increases with age, with the greatest risk 

amongst those older than 85 years old according to the National 

Center for Health Statistics. Per CDC database, 8 out of 10 deaths 

reported in adults have been from adults 65 years and older [9]. 

Previous studies have suggested that infection with COVID-19 in 

those with underlying medical conditions increases the risk for 

ICU admission, prolonged hospital LOS, and the requirement for 

invasive mechanical ventilation [10]. In our patient population, 

hypertension was the most prevalent comorbidity (61.9%), 

which is a finding also demonstrated by other studies [3,11,12]. 

Studies from Wuhan [4,13] Lombardy [14], and New York City 

[4], identified higher rates of hypertension amongst hospitalized 

COVID-19 patients. A large study conducted in the New York City 

area of 5,700 hospitalized patients revealed a hypertension rate of 

56%, almost similar to the hypertension rates reported by China 

50% [15] and Italy 49% [14]. The link between hypertension 

and COVID-19 remains unclear. In general, hypertension is 

more prevalent in elderly individuals, the risk of contracting 

COVID-19 increases with the older age population, who are also 

more likely to develop severe symptoms when infected by the 

coronavirus [16,17]. The high numbers of reported hypertension 

amongst hospitalized COVID-19 patients could be confounded 

by age and other associated comorbidities like diabetes, obesity, 

cardiovascular disease, COPD, and chronic kidney disease. In 

our study we investigated hospital LOS, ICU admission and ICU 

LOS in hospitalized COVID-19 patients and how it is influenced 

by the different underlying medical conditions. As reported by 

previous studies hypertension carries nearly 2.5 fold higher risk 

of developing severe COVID-19 and even death by SARS-CoV-2 

infection [18-21]. 

There are multiple factors to consider when it comes to the 

severity of COVID-19 observed in those with an underlying 

comorbidity of hypertension, some researchers argue about the 

effect of antihypertensive medications such as ACE inhibitors 

and ARBs on the development of severe symptoms. Interestingly, 

ACE inhibitors and ARBs antihypertensive medications may 

lead to over expression of ACE2 receptors, which is used by the 

SARS-CoV-2 to gain entrance into the cell, ultimately leading to 

a higher viral load [18]. Another factor to take into consideration 
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is that hypertensive patients are usually older in age and may have 

other associated comorbidities or cardiovascular disease which 

would ultimately translate into a higher risk of adverse local or 

systemic consequences of COVID-19 [20,21]. We observed in our 

study that there was a correlation between hypertensive patients 

and the higher numbers of patients requiring ICU admission, 

invasive mechanical ventilation and discharge to alternative 

facilities in comparison to non-hypertensive patients. Patients 

with hypertension demonstrated a prolonged ICU length of stay, 

whereas patients without hypertension demonstrated a minimally 

higher hospital LOS, likely due to the higher mortality rate observed 

among those with hypertension, another possibility is the higher 

number of patients in the hypertensive group when compared to 

non-hypertensives and the disproportionate sample sizes (Table 

1). Mortality rates were more than 2-fold higher in hypertensive 

patients when compared to non-hypertensive. This comparison 

was trended towards statistical significance in our analysis. 

Another known risk factor for a complicated COVID-19 infection 

is having an underlying cardiovascular disease, researchers found 

an association between cardiovascular diseases and the increased 

fatal outcomes in COVID-19 patients especially in those with an 

underlying myocardial injury [19]. Patients with cardiovascular 

disease accounted for 35.7% of our patients population. We 

observed a significantly higher hospital LOS and ICU length of stay 

in those with atrial fibrillation in comparison to patients with other 

cardiovascular diseases (Table 4). While, patients with CAD had 

significantly higher numbers of patients requiring ICU admission, 

mechanical ventilation, and a higher number of patients requiring 

alternative facilities discharge. Mortality rate was similar among 

patients with CAD and Afib. 

Diabetes is the second most common comorbidity in our patients 

population (46.1%), having diabetes especially poorly controlled 

diabetes increases the risk of developing severe symptoms, requiring 

ICU admission and invasive mechanical ventilation as well as 

an increase in mortality rate when infected by COVID-19. In 

general, patients with diabetes are more susceptible for infection, 

including with respiratory viruses such as Influenza A virus, Severe 

Acute Respiratory Syndrome (SARS) coronavirus and Middle 

East Respiratory Syndrome-related coronavirus (MERS-CoV) 

[22,23]. We observed in our study that patients with diabetes had 

a higher hospital LOS and ICU length of stay in comparison to 

nondiabetics. Patients with diabetes demonstrated higher numbers 

of patients requiring ICU admission, mechanical ventilation and 

higher numbers of alternative facility discharge, such as to a skilled 

nursing facility, when compared to nondiabetics (Table 2). Some 

recently published studies established an association between 

diabetic microvascular disease [24-26], the requirement for invasive 

mechanical ventilation and poor COVID-19 outcomes [27]. Several 

factors contribute to the development of severe adult respiratory 

distress syndrome in diabetic patients such as the impaired immune 

response, heightened inflammatory response and the associated 

cardiovascular disease [28-30]. A possible major contributor is 

the pre-existing endothelial dysfunction and microangiopathy 

in diabetic patients [26]. There was a 2-fold increase in mortality 

rate among diabetic patients in our population. However, our 

analysis did not reach statistical significance possibly due to the 

higher number of patients in the diabetic group when compared 

to nondiabetics and the disproportional sample sizes. Diabetes 

is generally associated with obesity, 80% of diabetic patients are 

overweight or obese, which in turn significantly increases the risk for 

hospitalization and death in COVID-19 patients [24,31-33]. In our 

patients population 40.5% were obese and 33.9% were considered 

overweight. Patients with lower BMI had a statistically significant 

longer hospital LOS than patients with higher BMI. Likely related 

to the fact that patients with higher BMI had a higher ICU stay 

and higher mortality rate. The BMI was directly proportional to the 

number of patients requiring ICU, ventilation and number of patients 

expired, and inversely proportional to the number of discharges (Table 

3). However, this comparison did not reach statistical significance and 

is merely based on observation. Mortality rate was directly proportional 

to the BMI according to our data. 

According to the CHEST Annual Meeting in 2020, COPD may be 

associated with lower COVID-19-related hospitalizations but higher 

mortality rates [34,36]. Some researchers observed that having a 

pre-existing asthma reduces the chances of contracting COVID-19, 

it is believed that respiratory allergies are associated with significant 

reductions in the expression of angiotensin-converting enzyme 

2 receptors, which in turn may suggest that asthmatic patients may 

be less susceptible for COVID-19 infection [37,38]. In this study we 

observed that patients with COPD had a statistically significant higher 

hospital LOS in comparison to patients with asthma. Patients with 

COPD had a comparatively higher number of patients requiring ICU 

admission and mechanical ventilation compared to patients with 

asthma, however this comparison was not statistically significant (Table 

5). More than 40% of COPD patients were discharged to alternative 

facilities, while none of the asthmatic patients were. Mortality rate was 

higher in the COPD group when compared with asthma. 

Some researchers found an association between patients with 

group A blood type and their increased susceptibility for 

COVID-19 infection, whereas patients with group O blood type 

had a decreased risk for infection [6,39]. While others believe 

that there is no association between the different blood types and 

their susceptibility for COVID-19 infection or developing severe 

infections [40]. Some researchers also established an association 

between Rh+ blood groups and the possibility of testing positive 

for COVID-19, Patients with B and AB blood types were more 

likely to test positive as were those who are Rh+ positive, and 

O blood type was less likely to test positive [41]. In our patients 

population the most prevalent blood type was O positive blood 

type (32.4%), LOS was significantly higher in the O negative group 

compared to the other blood types. Those with B negative blood 

type had a statistically significant lower LOS when compared to 

other blood types (Table 6). Those with A and B negative blood 

types had a comparatively higher ICU stay compared to the 

other blood types, this comparison was statistically significant. 

The comparative number of patients requiring ICU, mechanical 

ventilation, mortality rate did not reach any statistical significance. 

Mortality rate was higher in the O positive group, followed by A and 

B positive. Likely corresponding to the number of cases (outlier). 

CONCLUSION 

To the best of our knowledge, this is the first case series 

investigating hospital length of stay, ICU admission and length of 

stay, and severity of COVID-19 infection as related to requirements 

for mechanical ventilation, alternative facility discharge, and 

death in relation to the different underlying comorbidities in 

hospitalized COVID-19 patients. In this study, hypertension was 

the most prevalent comorbidity followed by diabetes and obesity. 

We found that approximately two-thirds of patients admitted 

to the hospital with a confirmed COVID-19 had at least one 

underlying medical condition. Non-hypertensive patients had a 

minimally higher hospital LOS but may be due to the fact that 
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patients with underlying hypertension had a higher mortality rate 

and experienced a complicated course during hospitalization. 

Patients with hypertension had more than 2-fold higher mortality 

rate when compared to non-hypertensives. Patients with atrial 

fibrillation experienced more complications when compared to 

other cardiovascular diseases, such as prolonged hospital LOS, 

the requirement for ICU admission and mechanical ventilation. 

Patients with CAD and Afib had similar rates of mortality. Patients 

with diabetes were two times more likely to require ICU admission 

and experience a prolonged hospital and ICU LOS when compared 

to nondiabetics. Patients with diabetes had a 2-fold higher mortality 

rate in comparison to nondiabetics. Patients with lower BMI had a 

higher hospital LOS when compared to higher BMI, this is because 

of the higher mortality observed in the obese patients group. 

COPD patients had a higher hospital LOS, ICU admission, higher 

percentage of mechanical ventilation, and higher mortality rate 

when compared to asthma patients. The most prevalent blood type 

in our patients population was the O positive blood group. Patients 

with O positive blood type experienced significantly higher hospital 

LOS when compared to other blood types. In conclusion, two- 

third of our studied patient population had at least one underlying 

comorbidity. They were twice as likely to experience a complicated 

course when compared to patients without underlying medical 

conditions. There was a 2-fold increase in ICU admission, and 

requirement of invasive mechanical ventilation. Among those with 

underlying medical conditions. Furthermore, Mortality rates were 

twice as high for those with underlying comorbidities compared 

to those without. There was a high mortality rate observed among 

those who received mechanical ventilation, almost all patients who 

received mechanical ventilation passed in our study. 

LIMITATIONS 

First, our sample size is relatively small, with 271 hospitalized 

patients included. A selection bias may have been possible, because 

the data was only derived from Emanate Health hospital and 

limited in the San Gabriel Valley. Second, the blood types were 

undetermined for 42.4% of patients, possibly because during the 

onset of the pandemic, blood typing and cross-matching were not 

done routinely on all admitted patients. Later on as additional 

information on COVID-19 and its complications were learned 

and understood, such as the hypercoagulable state it induces, 

blood testing was done on all patients. Third, treatment and 

testing has changed during the course of the study introducing 

another potential bias. A measurement bias may be considered 

as different techniques used for SARS-CoV2 RT-PCR testing 

evolved from the beginning of the pandemic. Testing options later 

changed as innovation around COVID-19 was quickly promoted, 

which occurred during the course of the study. Another limitation 

is that there is limited information on how well controlled the 

associated comorbidity is. Some underlying medical conditions 

are undiagnosed or unreported by patients leading to a possible 

diagnosis bias. Additionally, and most importantly, are the 

potential cofounders in this study, such as the patient’s age, sex, 

underlying comorbidities and medications that were considered 

in this study. While strategies were made to reduce the effect 

of these confounders, including randomization, matching and 

stratification during data analysis, there is always the possibility that 

an unmeasured confounder is driving the results. Furthermore, a 

follow-up study is needed to include patients after discharge to 

determine the number of reinfection and relapses as well as the 

long term morbidity and mortality related to COVID-19. 
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