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Background

We conducted a retrospective cohort study on COVID-19 patients with and without dementia by
extracting data from the HCA Healthcare Enterprise Data Warehouse between January-September
2020.

Aims

To describe the role of patients' baseline characteristics specifically dementia in determining overall
health outcomes in COVID-19 patients.

Methods

We grouped in-patients who had ICD-10 codes for dementia (DM) with age and gender-matched
(1:2) patients without dementia (ND). Our primary outcome variables were in-hospital mortality,
length of stay, Intensive Care Unit (ICU) admission, ICU-free days, mechanical ventilation (MV) use,
MV-free days and 90-day re-admission.

Results

Matching provided similar age and sex in DM and ND groups. BMI (median, 25.8 vs. 27.6) and
proportion of patients who had smoked (23.3% vs. 31.3%) were lower in DM than in ND patients. The
median (IQR) Elixhauser Comorbidity Index was higher in dementia patients 7 (5-10) vs. 5 (3-7, p <
0.01). Higher mortality was observed in DM group (30.8%) vs. ND group (26.4%, p < 0.01) as an
unadjusted univariate analysis. The 90-day readmission was not different (32.1% vs. 31.8%, p=0.8).

In logistic regression analysis, the odds of dying were not different between patients in DM and ND
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groups (OR=1.0; 95% CI 0.86-1.17), but the odds of ICU admissions were significantly lower for
dementia patients (OR=0.58, 95% CI 0.51-0.66).

Conclusions

Our data showed that COVID-19 patients with dementia did not fare substantially worse, but in fact,

fared better when certain metrics were considered.

Corresponding author: Pratikkumar H Vekaria, drpratikvekaria1i@gmail.com

Introduction

The novel Coronavirus disease- 2019 (COVID-19), caused by
severe acute respiratory syndrome coronavirus 2, is responsible for the current global pandemic(t). As
of September 5, 2022, there were a total of >94 million cases with >1 million deaths reported in the
USA[2], We have several treatments and preventative options, including vaccines, available now, but
patients' baseline characteristics(3! also play a major role in the overall health outcomes. Patients’
characteristics such as age, hypertension, diabetes, renal failure, obesity[-‘h]-, high SOFA score, and
elevated D-dimer levels can lead to a poor outcome for those with COVID-19 infections(3)(8], However,
there are other conditions that may help patients recover faster from this disease. For example, a
retrospective study conducted in Denmark showed that people with blood type O and Rh-negative
were less susceptible and possessed natural protection against COVID-19 infectionlZ)(8], The elderly
population has been disproportionately and negatively impacted by the illness and dementia is one of
the unexplored characteristics. There is paucity of data denoting association between dementia and

outcomes among COVID-19 patients.

Dementia is a condition in which impairment of cognitive functions—thinking, reasoning,
memory, and behavioral abilities occur that can negatively affect the patient’s life and daily
activities!8]. There are no strong supporting data available to date showing the association
between dementia and COVID-19 outcomes. It is therefore essential to collect more information on
this topic by conducting a cohort study and doing an appropriate systematic analysis of the data. We
conducted a multi-center retrospective study to determine if an association exists between dementia
and COVID-19 outcomes in a larger patient population. We assessed several laboratory and clinical

variables that might help explain the relationship should it exist.
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The aim of the study is to describe the role of dementia in determining overall health outcomes in
COVID-19 patients. We hypothesized that there were no differences in patient outcomes for patients

with COVID-19 infection (60+ years of age), with and without a diagnosis of dementia.

Materials and Methods

We conducted a retrospective case-control study by extracting data from the HCA Healthcare
Enterprise Data Warehouse (EDW), which included data from 160 hospitals at the time it was
extracted, with all the cases accrued between January 1, 2020, and September 30, 2020. We grouped
in-patients who had ICD-10 codes for dementia (F03.90/F01/G31.09) with age- and gender-matched
(1:2) patients without a dementia diagnosis. Our primary outcome variables were in-hospital
mortality, length of hospital stay (LOS), Intensive Care Unit (ICU) admissions rate, ICU-free days,

mechanical ventilation (MV) use, MV-free days, and 90-day re-admission.

Independent group variables were compared using a Mann-Whitney U (Wilcoxon Rank Sum Test)
or a G-Test (Likelihood Ratio Chi-Squared Test) for continuous and categorical variables,
respectively. Logistic regression or negative binomial regression models were created, as appropriate,
for patient mortality, ICU admission, mechanical ventilator (required), length of hospital admission,
and length of ventilator use. Selected covariates were included in each model to adjust for the main
predictor variable, dementia diagnosis. The Elixhauser Comorbidity Index (ECI) was included, by
taking into account chronic kidney disease, diabetes, COPD, hypertension, heart failure, liver disease,
cerebral infarction, atherosclerotic and malignancy, to predict disease severity in both dementia and
non-dementia groups. The study was not powered for the inclusion of covariates and these
relationships will be interpreted with caution. An alpha level of 0.05 was selected a priori as the level of

significance.

This study was reviewed by Institutional Review Board (IRB) and they waived the need for
approval on 3/30/2021. The procedures were followed in accordance with the ethical standards of the
responsible committee on human experimentation (institutional or regional) and with the Helsinki

Declaration of 1975. Our internal reference number for this determination was 2021-291.

Inclusion Criteria

As mentioned above, we conducted this study by extracting data from the HCA Healthcare

Enterprise Data Warehouse (EDW) between January 1, 2020, and September 30, 2020. Considering the
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retrospective nature of the study, investigators’ blinding was not possible, and data were measured as
objectively as possible. The patients were included in this study based on three criteria: 1. Patients’ age

>60 but <89 years, 2. Patients with COVID-19 infection, 3. Patients with and without dementia.

Exclusion Criteria

We excluded patients as per the following criteria: 1. Patients < 60 years of age, or >89 years of
age, 2. BMI less than 15 or greater than 75, 3. Patients with pre-existing neurodevelopmental,

psychiatric disorders, or 4. Baseline characteristics data were not available.

Results

We screened a total of 27, 930 patients from which we included 10,473 patients per our inclusion
and exclusion criteria. Among the 10,473 included patients, 3491 patients had dementia (DM) and

6492 were included, after matching, who did not have dementia (ND).

Table 1 shows the demographic data for patients included in this study. As expected, matching
elicited similar age (median age: 79 vs. 79) and sex (F vs. M, 50.1% vs. 49.9%) in DM and ND groups;
however, BMI (25.8 vs. 27.6) and smoking exposure (23.3% vs. 31.3%) were lower in DM vs. ND,
respectively. In addition, the DM group had a somewhat higher proportion of African-American

patients than the ND group.

Higher mortality was observed in the DM group (30.8%) vs. ND group (26.4%, p <0.01) in the
unadjusted univariate analysis (Table 2). However, a dementia diagnosis was not a significant
predictor of mortality in our logistic regression (odds ratio (OR), 1.00; 95% CI, 0.86-1.17) when
controlling for a range of covariates (Table 4). As shown in the summary of univariate analyses in
Table 2, ICU admission (30.7% vs. 34%, p <0.01) and mechanical ventilation use (9.5% vs. 14.5%, p
<0.01) were significantly lower in the DM group than in the ND group, and ICU-free days (6 vs. 5, p
<0.01), and ventilator-free days (8 vs. 6, p <0.01) were significantly higher, respectively. There was no
difference in the 90-day readmission between DM and ND groups (32.1% vs. 31.8%, Table 2). A higher

proportion of dementia patients had DNR orders (41.2% vs. 27.7%, p <0.01, Table 2).

The Elixhauser Comorbidity Index (ECI) was significantly higher in the DM group than in the ND
group (7 vs 5, p <0.01) when dementia was included in the ECI score (Table 3). The most frequent

comorbidities were hypertension (DM, 90.29% vs. ND, 87.15%), diabetes (52.22% Vs. 49.41%), and
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chronic kidney disease (36.92% vs. 32.28%), all significantly higher (P <0.01) in the DM patient group

(Table 3).

As mentioned above, after correction for covariates in the regression analysis, a dementia
diagnosis was not an independent predictor of patient mortality. However, patients with a dementia
diagnosis had significantly lower odds (OR=0.58; 95% CI 0.51-0.66, p <0.01) of an ICU admission
(Table 5) and lower odds for the need of mechanical ventilation (OR=0.53; 95% CI 0.43-0.65, p <0.01)

than patients without a dementia diagnosis (Supplementary Table 1).

A dementia diagnosis was not a significant main predictor of the length of hospital admission with
an incidence rate ratio (IRR) of 1.00 (95% CI 0.98-1.02, Supplementary Table 2). In contrast, a
dementia diagnosis was a significant (P <0.01) main predictor of the length of ventilator use

(IRR=0.51; 95% CI 0.43-0.61, Table 8).

Among the covariates, few had meaningful effect sizes and those with modest to strong effect
sizes such as, admitted to ICU (OR=3.48; 95% CI 2.95-4.11) or documented Do Not Resuscitate (DNR)
(OR=13.97; 95% CI 12.03-16.22) in the patient mortality model (Table 4), did not contribute
substantially to data interpretation. However, respiration rate over 30 (OR=3.85; 95% CI 3.33-4.44,
Table 5), systolic blood pressure (SBP) below 90 mmHg (OR=2.86; 95% CI 2.23-3.68) and pulse rate
(PR) above 125 (OR=1.49; 95% CI 1.12-1.97, Supplementary Table 1) yielded moderate effects predictive
of patient’s ICU admission and mechanical ventilator use, respectively. Similarly, SBP below 90
mmHg (IRR=2.05; 95% CI 1.63-2.59), pulse rate above 125 (IRR=1.95; 95% CI 1.63-2.32,

Supplementary Table 3) were significantly related to length of ventilator use.

Discussion

In a 1:2 matched Dementia and Non-Dementia groups, we found higher unadjusted in-hospital
mortality in the dementia group, but co-morbidity-adjusted logistic regression analysis did not reveal
a significant odds for higher mortality. Dementia was a significant main predictor of lower odds of ICU

admissions, mechanical ventilator use, and shorter length of ventilator use.
A meta-analysis of 24 studies involving 46,391 patients showed that higher mortality was
observed in patients with dementia from the COVID-19 infection [RR 2.62] [9] Most of the studies in

this analysis had fewer than 5-10% dementia patients. The meta-analysis also did not control for age

and co-morbidities, while our model with dementia diagnosis as the main predictor controlled for a

geios.com doi.org/10.32388/XLKYK5.3


https://www.qeios.com/
https://doi.org/10.32388/XLKYK5.3

range of demographic factors and co-morbidities. Pisaturo et al suggested that in this meta-analysis
the increased mortality in the patients with dementia could be related to the presence of multiple co-
pathologies and the negative impact of age“—ol, In the UK, a large community cohort study was
conducted on COVID-19 patients, and it showed that patients with dementia were at high risk for
COVID-19 hospitalization (OR=3.50; 1.93-6.34) and at increased risk for COVID-19 associated death
(OR=7.30; 3.28-16.21)1LL. This community cohort study had only 14 patients who were positive for

dementia, and the statistical power was far lower compared to the rest of the UK Biobank sampleml

A retrospective study conducted in Wuhan, China showed that baseline characteristics such as
chronic heart problems or advanced age can lead to high mortality in the patients with coviD-19l8l A
meta-analysis of 217 observational studies from 26 countries involving 624,986 patients indicated
that patients with chronic diseases, including dementia, were more likely to experience ICU
admission, severe illness, and higher mortalityl22l, Several studies lend support to the hypothesis that
mortality is higher in those with dementia as mentioned above; however, not enough data are
available to conclude lower morbidity and degree of critical illness in the patient population in
question. Our study supports the findings that dementia patients are relatively sicker (high ECI score:
7 vs. 5) compared to non-dementia patients. Despite these findings, ICU admission and MV-use rate

were lower in the dementia group.

Pathophysiologically, angiotensin-converting enzyme 2 (ACE-2) receptor, the cellular receptor
for the COVID-19, present on the brain and glial tissue makes the CNS (central nervous system) a
likely target for this virusl!2l. The Alzheimer’s Association International Conference (AAIC) 2021 in
Denver indicated the connections between COVID-19 and cognitive deficits such as the acceleration of
Alzheimer’s diseasel’4d. In this cohort study, patients with dementia had higher unadjusted mortality
but had fewer ICU admissions, mechanical ventilation use, more ICU-free days, and ventilator-free
days. It is possible that patients with dementia are considered to have a shorter life expectancy or poor
quality of life, and hence, are less prone to receiving aggressive ICU-level care. On the other hand,
there may be pathophysiological effects in the patients with dementia, currently poorly understood,
that help them recover from COVID 19 infection sooner, even though overall mortality is believed to be
worse. It is postulated that the patients with dementia are less aware of or unable to comprehend the
disease severity, disease-associated mortality, and media hype. Therefore, patients with dementia
might have lower stress compared to patients without dementia. Elderly patients with dementia are

prone to have chronic inflammatory changes which can negatively affect the acquired immune

geios.com doi.org/10.32388/XLKYK5.3


https://www.qeios.com/
https://doi.org/10.32388/XLKYK5.3

system{23] In addition to that, stress has a substantial impact on the immune system. Catecholamine
and suppressor T-cells levels could be increased with the stress which could further suppress
immunity[26l, The lack of this effect in the DM group could have possibly favored better outcomes, as

we are observed, in our study. More studies need to be done to confirm the causal relationship.

Our study had several strengths. We had a large sample size which provided higher statistical
power. Furthermore, the racial distribution in our study groups was similar to the general population.
Our logistic regression results were also adjusted for multiple covariates such as BMI and
comorbidities which could significantly otherwise confound the mortality outcomes. Furthermore,
our study timing could have played a role in the overall outcomes. Our study includes a patient
population from the early stages of the pandemic. At that time, patients didn’t have complete
understanding of this disease condition and it could have favored the outcomes specifically for the DM

group due to psychosocial factors such as low-stress levels as mentioned above.

Our study also has some limitations. The work was retrospective in nature, thus unknown
confounders couldn’t be controlled. Another limitation is that the data were pulled based on ICD-10
codes, so it has inherent weaknesses of such automation. We also could not differentiate the stages of
dementia based on ICD-10 codes. Dementia patients are also prone to have more DNR, hospice care, or
comfort care code status, as shown in the results, which could influence the clinical decision-making.
Dementia patients are less likely to receive life-prolonging care such as mechanical ventilation, ICU
care. Hospice care/palliative care has an impact on mortality measurement?”! and it may have
affected our outcomes in the dementia group. Patients with hospice or comfort care were included
under DNR code status and we were unable to extract the data on the total number of dementia
patients who opted in for hospice or comfort care. Therefore, it might be difficult to assess if the
mortality in dementia patients was inflated due to these factors. Moreover, recent data showed that
secondary bacterial infection could affect mortality and other outcomes in ICU and non-ICU patients,
and bacteremia might be more frequent in dementia patients“—sl. We did not have data available on

this measure.

There is a need for pooling the data from hospitals across the country and internationally to
validate these results from a large hospital systemﬂ‘ﬂ. There may be variations in hospital practice,

which need to be taken into account while interpreting results from our study[&l.
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Conclusion

Our study findings are contrary to several studies in the literature in which poorer outcomes for
patients with dementia were reported. We found indifferent or favorable outcomes compared to non-
dementia patients with COVID-19 infection. It is reasonable to extrapolate that there are potential
positive morbidity effects in patients with dementia who are infected with COVID-19 virus. It is also
possible that these positive outcomes may be mediated by other unmeasurable factors such as more
medical attention due to their dementia condition with respect to age-matched non-dementia

patients.
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Figure 1. Flow diagram of included patients in the study
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Demographic P-
Dementia (N=3,491) No Dementia (N=6,982) All Patients (N=10,473)
Variables Value
Age
Median (IQR) 79 (73-83) 79 (73-82) 0.80%* 79 (73-83)
Range 60-89 60-89 60-89
Sex 0.06%
Female 1,749 (50.10%) 3,361 (48.14%) 5,110 (48.79%)
Male 1,742 (49.90%) 3,621 (51.86%) 5,363 (51.21%)
Race <0.01
African American 738 (21.14%) 1,185 (16.97%) 1,923 (18.36%)
Hispanic 2(0.06%) 5(0.07%) 7(0.07%)
Multiracial/Other 472 (13.52%) 1,301 (18.63%) 1,773 (16.93%)
Caucasian 2,279 (65.28%) 4,491 (64.32%) 6,770 (64.64%)
BMI
Median (IQR) 25.83(22.51-29.63) 27.61(24.29-32.07) <0.01%* 27.11(23.72-31.31)
Range 15.00-67.27 15.02-73.65 15.00-73.65
BMI Groups <0.01f
<20 361 (10.34%) 348 (4.98%) 709 (6.77%)
20-24.9 1,127 (32.28%) 1,719 (24.62%) 2,846 (27.17%)
25-29.9 1,194 (34.20%) 2,451 (35.10%) 3,645 (34.80%)
30-34.5 513 (14.69%) 1,374 (19.68%) 1,887 (18.02%)
>35 296 (8.48%) 1,090 (15.61%) 1,386 (13.23%)
Ever Smoked 812 (23.26%) 2,189 (31.35%) <0.01} 3,001 (28.65%)

*Mann-Whitney U test (Wilcoxon Rank Sum Test), ; G-Test (Likelihood Ratio Chi-Squared Test)

Notes: IQR = Interquar tile Range; BMI = Body Mass Index
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Table 1. Demographic variables included in the study such as age, sex, race, BMI and smoking status
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Primary outcomes with important Dementia No Dementia p- All Patients
vitals (N=3,491) (N=6,982) Value (N=10,473)
In hospital Mortality 1,074 (30.76%) 1,843(26.40%) <0.01} 2,917 (27.85%)
Do Not Resuscitate Documented 1,439 (41.22%) 1,937 (27.74%) <0.01} 3,376 (32.24%)
Length of Stay - Days
Median (IQR) 8 (4-14) 7 (4-13) <0.01%* 7 (4-13)
Range 1-132 1-99 1-132
Readmitted Within 90 Days 1,120 (32.08%) 2,224 (31.85%) 0.81% 3,344 (31.93%)
ICU Admission 1,070 (30.65%) 2,373 (33.99%) <0.01} 3,443 (32.88%)
Mechanical Ventilation Used 332 (9.51%) 1,011 (14.48%) <0.01} 1,343 (12.82%)
Days not in ICU
Median (IQR) 6.04 (3.00-12.00) 5.00 (2.00-9.00) <0.01* [ 5.00(2.25-10.00)
Range 0.00-132.00 0.00-90.13 0.00-132.00
Days not on Ventilator
Median (IQR) 8 (4-13) 6 (3-11) <0.01% 6(3-12)
Range 0-132 0-93 0-132
Low SBP (< 90) 414 (11.86%) 583 (8.35%) <0.01} 997 (9.52%)
High Respiratory Rate (> 30) 689 (19.74%) 1,420 (20.34%) 0.47+ 2,109 (20.14%)
High Pulse Rate (> 125) 336 (9.62%) 569 (8.15%) 0.01 905 (8.64%)

*Mann-Whitney U test (Wilcoxon Rank Sum Test), ; G-Test (Likelihood Ratio Chi-Squared Test)

Notes: IQR = Interquartile range; ICU = Intensive Care Unit; SBP = Systolic Blood Pressure

Table 2. Primary outcomes for all patients, patients with dementia, and patients with no dementia
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Dementia No Dementia p- All Patients
Co-morbidities
(N=3,491) (N=6,982) Value (N=10,473)
Elixhauser Comorbidity Index with
Dementia
Median (IQR) 7 (5-10) 5(3-7) <0.01% 6 (4-8)
Range 2-25 0-27 0-27
Chronic Kidney Disease 1,289 (36.92%) 2,254 (32.28%) <0.01} 3,543 (33.83%)
COPD 874 (25.04%) 1,669 (23.90%) 0.20% 2,543 (24.28%)
Diabetes 1,823 (52.22%) 3,450 (49.41%) <0.01} 5,273 (50.35%)
Heart Failure 939 (26.90%) 1,815 (26.00%) 0.32% 2,754 (26.30%)
Hypertension 3,152 (90.29%) 6,085 (87.15%) <0.01} 9,237 (88.20%)
Cerebral Infarction 94 (2.69%) 145 (2.08%) 0.05% 239 (2.28%)
Liver Disease 134 (3.84%) 289 (4.14%) 0.46% 423 (4.04%)
Atherosclerosis and Similar
1,227 (35.15%) 2,344 (33.57%) 0.11} 3,571 (34.10%)
Conditions
Malignant Tumors 7 (0.20%) 13 (0.19%) 0.88% 20 (0.19%)

*Mann-Whitney U test (Wilcoxon Rank Sum Test), ;1 G-Test (Likelihood Ratio Chi-Squared Test)

Notes: IQR = Interquartile Range; COPD = Chronic Obstructive Pulmonary Disease

Table 3. The distribution of co-morbidities among the two groups under study; Dementia vs. No Dementia.
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Variable Odds Ratio | 95% Wald Confidence Interval | p-Value
Main Predictor
Dementia Diagnosis 1.00 0.86 1.17 0.99
Covariates
Length of Stay (per day) 0.97 0.95 0.99 <0.01%
Age (per year) 1.03 1.02 1.05 <0.01%
Female VS. Male 0.70 0.60 0.81 <0.01%
Chronic Kidney Disease Diagnosis 1.15 0.97 1.37 0.10
COPD Diagnosis 1.00 0.84 1.19 0.99
Diabetes Diagnosis 0.91 0.78 1.07 0.25
Hypertension Diagnosis 0.73 0.58 0.92 <0.01%*
Infarction Diagnosis 0.97 0.62 1.51 0.89
Liver Disease Diagnosis 1.12 0.79 1.59 0.52
Arterial Plaque Diagnoses 1.06 0.91 1.24 0.45
Any Tumors Present 0.76 0.20 2.94 0.69
Elixhauser Comorbidity Index (per unit) 1.06 1.03 1.10 <0.01%*
BMI less than 20 vs. BMI between 20-24.9 112 0.85 1.46 0.31
BMI between 25-29.9 vs. BMI between 20-24.9 1.03 0.86 1.23 0.72
BMI between 30-34.5 vs. BMI between 20-24.9 1.01 0.81 1.26 0.97
BMI greater than 35 vs. BMI between 20-24.9 0.89 0.68 1.15 0.20
Admitted to Intensive Care Unit (ICU) 3.48 2.95 411 <0.01%
Smoker 0.82 0.70 0.97 0.02
Time not on Ventilator (per day) 0.99 0.97 1.02 0.58
Systolic BP ever below 90 1.01 0.80 1.27 0.94
Respiration Rate ever above 30 1.38 116 1.65 <0.01%*
Pulse Rate ever above 125 111 0.88 1.41 0.37
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Variable Odds Ratio | 95% Wald Confidence Interval | p-Value
Mechanical Ventilator Used 6.11 4.48 8.33 <0.01%*
Documented Do Not Resuscitate (DNR) 13.97 12.03 16.22 <0.01%
*Mann-Whitney U test (Wilcoxon Rank Sum Test)
Notes: BMI = Body Mass Index; COPD = Chronic Obstructive Pulmonary Disease
Table 4. Logistic Regression for Patient Mortality by Dementia Diagnosis
geios.com doi.org/10.32388/XLKYK5.3
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Variable 0dds Ratio 95% Confidence Interval p-Value
Main Predictor
Dementia Diagnosis 0.58 0.51 0.66 <0.01
Covariates

Age (per year) 0.98 0.97 0.99 <0.01

BMI less than 20 VS. BMI between 20-24.9 0.98 0.79 1.21 0.85
BMI between 25-29.9 VS. BMI between 20-24.9 1.07 0.92 1.24 0.19
BMI between 30-34.5 VS. BMI between 20-24.9 1.06 0.88 1.27 0.34
BMI greater than 35 VS. BMI between 20-24.9 0.88 0.69 113 0.19
Female VS. Male 0.88 0.78 1.00 0.04

Chronic Kidney Disease Diagnosis 0.88 0.76 1.02 0.08
COPD Diagnosis 0.83 0.72 0.97 0.02

Diabetes Diagnosis 1.00 0.88 1.15 0.96
Hypertension Diagnosis 1.17 0.95 144 0.14

Infarction Diagnosis 1.37 0.94 1.98 0.10

Liver Disease Diagnosis 1.10 0.82 1.48 0.52

Arterial Plaque Diagnoses 0.94 0.82 1.07 0.33

Any Tumors Present 0.71 0.19 2.74 0.62

Elixhauser Comorbidity Index (per unit) 111 1.08 1.13 <0.01
Expired 5.12 4.39 5.97 <0.01

Smoker 1.28 112 1.47 <0.01

Time not on Ventilator (per day) 1.05 1.04 1.05 <0.01

SBP ever below 90 2.62 2.16 3.18 <0.01

Respiration Rate ever above 30 3.85 3.33 YA <0.01

Pulse Rate ever above 125 1.19 0.97 1.47 0.09
Mechanical Ventilator Used 1.07 0.92 1.24 0.41
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Variable 0dds Ratio 95% Confidence Interval p-Value

Notes: BMI = Body Mass Index; COPD = Chronic Obstructive Pulmonary Disease; SBP = Systolic Blood Pressure

Table 5. Logistic Regression for ICU Admission by Dementia Diagnosis

References

[ury

.2Shah A, Kashyap R, Tosh P, Sampathkumar P, 0'Horo JC. Guide to Understanding the 2019 Novel Coro
navirus. Mayo Clin Proc.2020;95(4):646-652. doi:10.1016/j.mayocp.2020.02.003

2. XCenters for Disease Control and Prevention. 2022. COVID Data Tracker. [online] Available at: [Accessed
5 September 2022].

3. 2Amer M, Kamel AM, Bawazeer M, et al. Clinical characteristics and outcomes of critically ill mechanica
lly ventilated COVID-19 patients receiving interleukin-6 receptor antagonists and corticosteroid therap
y: a preliminary report from a multinational registry. Eur ] Med Res. 2021;26(1):117. Published 2021 Oct
2. doi:10.1186/540001-021-00591-X

4. Tripathi S, Christison AL, Levy E, et al. The Impact of Obesity on Disease Severity and Outcomes Among
Hospitalized Children With COVID-19. Hosp Pediatr. 2021;11(11):e297-316. doi:10.1542/hpeds.2021-00
6087

5. 2Richardson S, Hirsch JS, Narasimhan M, et al. Presenting Characteristics, Comorbidities, and Outcomes
Among 5700 Patients Hospitalized With COVID-19 in the New York City Area [published correction appe
ars in JAMA. 2020 May 26;323(20):2098]. JAMA. 2020;323(20):2052-2059. doi:10.1001/jama.2020.677
5

6.2 2zhou F,Yu T, Du R, et al. Clinical course and risk factors for mortality of adult inpatients with COVID
-19 in Wuhan, China: a retrospective cohort study [published correction appears in Lancet. 2020 Mar 2
8;395(10229):1038] [published correction appears in Lancet. 2020 Mar 28;395(10229):1038]. Lancet. 20
20;395(10229):1054-1062. d0i:10.1016/S0140-6736(20)30566-3

7. 2Barnkob MB, Pottegdrd A, Stevring H, et al. Reduced prevalence of SARS-CoV-2 infection in ABO blood
group O. Blood Adv. 2020;4(20):4990-4993. doi:10.1182/bloodadvances.2020002657

8.2 bNational Institute on Aging. 2022. What Is Dementia? Symptoms, Types, and Diagnosis. [online] Ava

ilable at: [Accessed 23 February 2022].

geios.com doi.org/10.32388/XLKYK5.3

17


https://www.qeios.com/
https://doi.org/10.32388/XLKYK5.3

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

.2Hariyanto TI, Putri C, Arisa J, Situmeang RFV, Kurniawan A. Dementia and outcomes from coronavirus

disease 2019 (COVID-19) pneumonia: a systematic review and meta-analysis. Arch. Gerontol Geriatr. 2
020; 93:104299. 10.1016/j.archger.2020.104299

Apisaturo M, Calo F, Russo A, Camaioni C, Giaccone A, Pinchera B, Gentile I, Simeone F, Iodice A, Maggi
P and Coppola N. Dementia as Risk Factor for Severe Coronavirus Disease 2019: A Case-Control Study. F
rontiers in Aging Neuroscience. 2021; 13. Doi: https://doi.org/10.3389/fnagi.2021.698184

a bAtkins JL, Masoli JAH, Delgado J, et al. Preexisting Comorbidities Predicting COVID-19 and Mortality
in the UK Biobank Community Cohort. ] Gerontol A Biol Sci Med Sci. 2020;75(11):2224-2230. doi:10.109
3/gerona/glaa183

AGeng J, Yu X, Bao H, Feng Z, Yuan X, Zhang J, Chen X, Chen Y, Li C, and Yu H. Chronic Diseases as a Pre
dictor for Severity and Mortality of COVID-19: A Systematic Review With Cumulative Meta-Analysis. Fr
ontiers in Medicine. 2021; 8. doi.org/10.3389/fmed.2021.588013

Ayan R, Zhang Y, Li Y, Xia L, Guo Y, Zhou Q. Structural basis for the recognition of SARS-CoV-2 by full-1
ength human ACE2. Science. 2020;367(6485):1444-1448. doi:10.1126/science.abb2762

AAAIC. 2022. COVID-19 Associated with Long-Term Cognitive Dysfunction, Acceleration of Alzheimer’s
Symptoms | AAIC 2021. [online] Available at: [Accessed 23 February 2022].

ALutshumba J, Nikolajczyk BS, Bachstetter AD. Dysregulation of Systemic Immunity in Aging and Deme
ntia. Front Cell Neurosci. 2021;15:652111. Published 2021 Jun 22. doi:10.3389/fncel.2021.652111

ASalleh MR. Life event, stress and illness. Malays ] Med Sci. 2008 Oct;15(4):9-18. PMID: 22589633; PMCI
D: PMC3341916

ACheruku SR, Barina A, Kershaw CD, et al. Palliative care consultation and end-of-life outcomes in hos
pitalized COVID-19 patients. Resuscitation. 2022;170:230-237. doi:10.1016/j.resuscitation.2021.12.011
AGiannitsioti E, Louka C, Mamali V, et al. Bloodstream Infections in a COVID-19 Non-ICU Department:
Microbial Epidemiology, Resistance Profiles and Comparative Analysis of Risk Factors and Patients' Out
come. Microorganisms. 2022;10(7):1314. Published 2022 Jun 29. doi:10.3390/microorganisms10071314
AWalkey AJ, Sheldrick RC, Kashyap R, et al. Guiding Principles for the Conduct of Observational Critical C
are Research for Coronavirus Disease 2019 Pandemics and Beyond: The Society of Critical Care Medicin
e Discovery Viral Infection and Respiratory Illness Universal Study Registry. Crit Care Med. 2020;48(11):
€1038-e1044. doi:10.1097/CCM.0000000000004,572

2Domecq JP, Lal A, Sheldrick CR, et al. Outcomes of Patients With Coronavirus Disease 2019 Receiving O

rgan Support Therapies: The International Viral Infection and Respiratory Illness Universal Study Regist

geios.com doi.org/10.32388/XLKYK5.3 18


https://www.qeios.com/
https://doi.org/10.32388/XLKYK5.3

ry [published correction appears in Crit Care Med. 2021 May 1;49(5):e562]. Crit Care Med. 2021;49(3):4

37-448. doi:10.1097/CCM.0000000000004879

Declarations

Funding: The author(s) received no specific funding for this work.

Potential competing interests: All authors (Drs. Vekaria, Syed, Anderson, Bourbia, Flynn, Kashyap,
Shah, and Mr. Cornett) have declared no financial or other relationships that might lead to bias or
conflict of interest for the submitted work. No funding or grant was received for this study. Disclaimer:
This research was supported (in whole or in part) by HCA Healthcare and/or an HCA Healthcare affili-
ated entity. The views expressed in this publication represent those of the author(s) and do not

necessarily represent the official views of HCA Healthcare or any of its affiliated entities.

geios.com doi.org/10.32388/XLKYK5.3

19


https://www.qeios.com/
https://doi.org/10.32388/XLKYK5.3

