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ARTICLE INFO ABSTRACT

Keywords: Background: COVID-19, caused by the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), has
Delirium great health implications in older patients, including high mortality. In general, older patients often have atypical
Falls

symptom presentations during acute illness due to a high level of comorbidity. The purpose of this study was to

FMrEigi]n orbidities investigate the presentation of symptoms at hospital admissions in older patients with COVID-19 and evaluate its
SARS-CoV-2 impact on disease outcome.

Methods: This retrospective study included patients >80 years of age with a positive test for SARS-CoV-2, who
were admitted to one of three medical departments in Denmark from March 1st to June 1st, 2020.

Results: A total of 102 patients (47% male) with a mean age of 85 years were included. The most common
symptoms at admission were fever (74%), cough (62%), and shortness of breath (54%). Furthermore, atypical
symptoms like confusion (29%), difficulty walking (13%), and falls (8%) were also present. In-hospital and 30-
day mortality were 31% (n = 32) and 41% (n = 42), respectively. Mortality was highest in patients with
confusion (50% vs 38%) or falls (63% vs 39%), and nursing home residency prior to hospital admission was
associated with higher mortality (OR 2.7, 95% CI 1.1-6.7).

Conclusions: Older patients with SARS-Cov-2 displayed classical symptoms of COVID-19 but also geriatric frailty
symptoms such as confusion and walking impairments. Additionally, both in-hospital and 30-day mortality was
very high. Our study highlights the need for preventive efforts to keep older people from getting COVID-19 and
increased awareness of frailty among those with COVID-19.
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1. Introduction

COVID-19, caused by the Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2), is a disease with greater health implica-
tions in older patients. In the UK, 56% of patients hospitalized with
COVID-19 were >70 years old (Docherty et al., 2020), and in Sweden,
69% of SARS-CoV-2 positive fatalities were seen among patients above
80 years (Socialstyrelsen, 2020). Age has been reported as one of the
strongest predictors of fatal outcomes with an early study from Italy
suggesting mortality rates of >80% among patients >70 years (Abba-
tecola & Antonelli-Incalzi, 2020). A recent nationwide population-based
cohort study among Danish patients reported a mortality rate of 34%
among the patients above 80 years (Reilev et al., 2020). In addition to
increasing age, worse outcomes in COVID-19 are related to comorbid-
ities such as chronic cardiac disease, chronic pulmonary disease, hy-
pertension, diabetes, and chronic kidney disease (Docherty et al., 2020;
Reilev et al., 2020; Shahid et al., 2020). These conditions have an
increased occurrence in the older population, making them more sus-
ceptible to poor outcomes of infection.

Aging is defined as a progressive decline in physical reserve and
organ function (Resnick & Marcantonio, 1997). Older patients are a
highly heterogeneous group, ranging from fit to frail with various
comorbidities (Fried et al., 2001). In general, older patients are known
to present themselves with atypical symptoms (Hofman, van den
Hanenberg, Sierevelt, & Tulner, 2017), as the presentation of a new
disease often depends on previous conditions and vulnerability within
an organ system. A symptom or dysfunction related to an organ system
may not always be the cause of the problem, as symptoms often appear
from the “weakest link” in the system (Resnick & Marcantonio, 1997).
This is illustrated by more than half of the older patients in an emer-
gency department having an “atypical presentation of illness”, with
symptoms such as falls or confusion, which are often primary symptoms
of infections (Hofman, van den Hanenberg, Sierevelt, & Tulner, 2017).

COVID-19 usually causes cough, fever, and shortness of breath
(Docherty et al., 2020; Shahid et al., 2020). Fatigue, confusion, sputum,
diarrhea, and nausea/vomiting also appear frequently (Docherty et al.,
2020). As symptoms of disease can be unspecific in older patients, it is
crucial to diagnose older patients with unspecific symptoms of
COVID-19 to avoid further transmission of the infection. However, the
presentation of disease and impact on outcome has been less evaluated
in older patients. Therefore, the purpose of this study was to investigate
the disease presentation in older patients diagnosed with COVID-19 and
evaluate its impact on disease outcome.

2. Method
2.1. Study design and setting

This study is a multi-center retrospective cohort study including
older patients, admitted to the Departments of medicine or geriatric
medicine at one of three Danish hospitals from March 1st until June 1st
in 2020: Copenhagen University Hospital Herlev and Gentofte, Odense
University Hospital, and Viborg Regional Hospital. All patients >80
years of age admitted to one of the three departments who were positive
for SARS-CoV-2 by reverse transcriptase polymerase chain reaction on
either pharyngeal swabs, sputum, or tracheal aspirate were eligible for
study inclusion.

2.2. Data source

Data was collected from electronical hospital medical charts. Dates
of death were linked to the Danish National Registry of Patients by the
ten-digit Civil Registration Number assigned to all Danish citizens at
birth or immigration (Andersen, Madsen, Jgrgensen, Mellemkjoer, &
Olsen, 1999).
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2.3. Baseline data

Baseline demographic data was registered in a database after first
COVID-19 related admission. This included symptom presentation on
admission, preceding comorbidities and medication, walking impair-
ment, blood test results, and radiological findings. Confusion included
suspicion of delirium described in the medical chart. The degree of co-
morbidity was assessed according to the Charlson Comorbidity Index
(CCI) (not age-adjusted) (Charlson, Pompei, Ales, & MacKenzie, 1987)
and the Cumulative Illness Rating Scale (CIRS) (Parmelee, Thuras, Katz,
& Lawton, 1995). The CCI evaluates the prevalence and severity of 19
chronic diseases using a rating system, and the total sum of points is used
to estimate comorbidity according to a 10-year survival rate (Charlson,
Pompei, Ales, & MacKenzie, 1987). We categorized CCI scores as 0, 1-2,
or >3 points. CIRS is an assessment tool based on 14 individual organ
systems where severity of disease is rated from O to 4 for each organ
system. A high sum of points indicates a high chronical medical illness
burden (Parmelee, Thuras, Katz, & Lawton, 1995). Both comorbidity
scores were calculated based on ICD-10 hospital diagnoses, medical
prescriptions, and information in medical records upon admission.

Polypharmacy was defined as the intake of >5 daily medications,
and excessive polypharmacy as >10 daily medications. We grouped
patients into four categories according to number of medications: 0, 1-4,
5-9, or >10.

2.4. Outcomes

The primary aim of the study was to evaluate symptoms on admis-
sion. Outcomes included discharge destination, and in-hospital and 30-
day survival.

2.5. Statistical analyses

Baseline characteristics and blood test results were summarized by
means with standard deviations (SD) for normally distributed data, and
medians and interquartile ranges (IQR) for non-normally distributed
data. Patients were followed from the date of verified SARS-CoV-2
infection and 30 days onward. 30-day mortality was defined as the
proportion of patients deceased from any cause 30 days after the diag-
nosis. Confidence intervals (CIs) were computed using the exact
approach by Clopper and Pearson (Clopper & Pearson, 1934). Odds
ratios (ORs) for 30-day mortality and fitness for intensive care were
computed using logistic regression models. Analyses were conducted in
R (version 3.6.1).

2.6. Ethics

The study was approved by the Danish Health Authority (Approval
number 31-1521-230) and the Danish Data Protection Agency (Journal
nr. 20/13,067). The Danish council for patient safety (record no.
31-1521-230) and Ethics Committee (record no. 20,202,000, 53)
waived informed consent according to Danish legislation due to the
purely observational design, using data from routine clinical practice.

3. Results

A total of 102 hospitalized patients (47% men) with verified SARS-
CoV-2 infection and a median age of 85 (IQR 4.0) years were included
in this study. Baseline characteristics are presented in Table 1. In total,
29 patients were admitted from nursing homes or intermediate care
facilities. Seventy-three patients lived in their own residence prior to
hospitalization, whereof 38 (53%) received home care. Excessive poly-
pharmacy was reported in 47%. The median CCI was 2 (IQR 1-3) and
the median CIRS was 10 (IQR 7-13).
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Table 1
Baseline characteristics in 102 Danish patients aged 80+ years admitted to hospital with COVID-19, stratified for sex and type of residence.
All patients (N = Female (n=54) Male(n=48) Ownhome(n=73) Nursing home/intermediate care facilities (n =
102) 29)
Age, median (IQR) 84 (82-88) 84 (82-88) 84 (82-88) 84 (81-88) 84 (83-89)
Medications, median (IQR) 9.0 (7.0-12) 9.0 (7.0-12) 10 (6.0-13) 9.0 (6.0-11) 10 (7.0-14)
_0-4 14 (14) 6(11) 8 (17) 11 (15) 3(10)
-5-9 40 (39) 25 (46) 15 (31) 30 (41) 10 (35)
->10 48 (47) 23 (43) 25 (52) 32 (44) 16 (55)
Walking aids, n (%)
- None 44 (43) 24 (44) 20 (42) 36 (49) 8 (28)
- Walking stick/frame 42 (41) 21 (39) 21 (44) 33 (45) 9(31)
- Wheelchair/bedridden 16 (16) 9(17) 7 (15) 4 (5.5) 12 (41)
Living conditions, n (%)
- Own home 73 (72) 37 (69) 36 (75) 73 (100) 0 (0)
- Nursing home/intermediate care 29 (28) 17 (32) 12 (25) 0 (0) 29 (100)
facilities
CIRS, median (IQR) 10 (7.0-13) 9 (7.0-12) 11 (7.8-14) 9(7.0-12) 12 (8.0-14)
CCI, median (IQR) 2(1.0-3.0) 2 (1.0-3.0) 3(1.0-4.3) 2(1.0-3.0) 2(2.0-3.0)
-0, n (%) 11 (11) 6(11) 5(10) 10 14) 134
-1-2,n (%) 49 (48) 33 (61) 16 (33) 34 (47) 15 (52)
->3,n (%) 42 (41) 15 (28) 27 (56) 29 (40) 13 (45)
Comorbidities n (%)
- Hypertension 54 (53) 33(61) 21 (44) 38 (52) 16 (55)
- Heart disease 53 (53) 22 (42) 31 (66) 44 (62) 9(31)
- Respiratory disease 46 (45) 23 (43) 23 (48) 38 (52) 8 (28)
- Diabetes 23 (23) 8 (15) 15 (31) 17 (23) 6 (21)

CCI Charlson comorbidity index score, CIRS Cumulative illness rating scale, IQR Interquartile range.

Table 2
Clinical presentation and paraclinical findings in 102 Danish patients aged 80+ years admitted to hospital with COVID-19.
All patients (N = 102) Female (n = 54) Male (n = 48) Own residence (n = 73) Nursing home (n = 29)

Symptoms, n (%)

- Fever 75 (74) 39 (72) 36 (75) 56 (77) 19 (66)

- Cough 63 (62) 30 (56) 33 (69) 51 (70) 12 (41)

- Shortness of breath 55 (54) 30 (56) 25 (52) 42 (58) 13 (45)

- Fatique 39 (38) 18 (33) 21 (44) 30 (41) 9(31)

- Confusion 30 (29) 13 (24) 17 (35) 19 (26) 11 (38)

- Weight loss/Appetite loss 30 (29) 16 (30) 14 (29) 24 (33) 6(21)

- Nausea/vomiting 19 (19) 11 (20) 8(17) 14 (19) 5@17)

- Vertigo 15 (15) 10 (19) 5(10) 15 (21) 0 (0)

- Diarrhea 13 (13) 6 (11) 7 (15) 10 (14) 3(10)

- Headache 13 (13) 9(17) 4(8.3) 13 (18) 0 (0.0)

- Difficulty walking 13 (13) 6 (11) 7 (15) 11 (15) 2(6.9)

- Chest pain 11 (101) 8 (15) 3(6.2) 11 (15) 0 (0.0)

- Pharyngitis 8(7.8) 3(5.6) 5(10) 5(6.8) 3(10)

- Falls 8(7.8) 4(7.4) 4(8.3) 8(11) 0 (0.0)

- Dehydration 4(3.9) 3(5.6) 121 2(2.7) 2(6.9)

Blood samples, median (IQR)

- Ferritin, ug/L 398 291 488 405 339
(12-300 pg /L) (168-630) (126-588) (270-675) (228-632) (144-602)

- Lactate dehydrogenase 261 232 290 263 245
(115-255 U/L) (205-320) (196-304) (227-330) (206-318) (198-327)

- Lymphocytes 0.8 0.9 0.6 0.7 0.8
(1.0-3.5 x 1079/L) (0.6-1.1) (0.7-1.2) (0.5-0.9) (0.5-1.0) (0.7-1.1)

- Leukocytes 6.6 6.5 7.0 6.6 6.7
(3.5-8.8 x 10"9/L) (5.3-8.3) (5.3-8.4) (5.3-8.0) (4.9-8.0) (5.5-9.1)

- C-reactive protein 74 61 90 77 69
(<10 mg/L) (37-118) (31-103) (51-144) (39-115) (33-121)

- Albumin 32 33 32 32 33
(34-45 g/L) (30-35) (31-35) (29-35) (30-34) (31-36)

- Alkaline phosphatase 81 81 81 75 94
(35-105 U/L) (62-110) (65-101) (60-119) (60-102) (72-119)

Examinations results, n (%)

- ECG normal 20 (23) 13 (28) 7 (18) 14 (23) 6 (23)

- ECG known abnormality 35 (41) 12 (26) 23 (58) 29 (48) 6 (23)

- ECG new abnormality 23 (27) 15 (33) 8 (20) 12 (20) 11 (42)

Thoracic CT / X-ray, n (%)

- Normal, n (%) 23 (23) 16 (30) 7 (15) 12 (17) 11 (39)

- Lung consolidation, n (%) 70 (70) 33 (61) 37 (80) 53 (74) 17 (61)

- Pleural effusion, n (%) 18 (18) 5(9.3) 13 (28) 15 (21) 3(11)

CT Computer tomography scan, ECG Electrocardiogram, IQR Interquartile range.
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3.1. Symptoms and clinical presentation

The most common symptoms were fever (74%), cough (62%), and
shortness of breath (54%), followed by fatigue (38%) and weight loss/
loss of appetite (29%) (Table 2). Fever, cough, or shortness of breath was
seen in 97% of the patients, and all patients had at least one classical
symptom of COVID-19 (UpToDate, 2020). Furthermore, atypical
COVID-19 symptoms (geriatric frailty symptoms) were present in many
patients such as confusion (29%), difficulty walking (13%), and falls
(8%).

Lung consolidations confirmed by thoracic imaging appeared in 70%
of patients and pleural effusions were seen in 18%. New electrocardio-
gram (ECG) abnormalities were found in 27% of patients with available
ECG on admission (in 23 of 86 patients). Blood tests upon admission
showed a median C-reactive protein (CRP) of 73.5 mg/L (IQR 37-118).
The median leukocyte count was 6.6 10°9/L (IQR 5.3-8.3) and the
median lymphocyte count was 0.8 10"9/L (IQR 0.6-1.1) for reference
values (Referenceintervaller, 2020) see Table 2.

3.2. Initiated treatment

In total, 74% of the patients were treated with intravenous antibiotic
therapy during hospitalization. Seventy five percent received oxygen
treatment, and additional ventilatory support (non-invasive ventilation
and/or continuous positive airway pressure) was registered in 17%.

3.3. Intensive care assessment

Decisions concerning fitness for intensive care were made on
admission according to Danish hospital standard practice in 94 of 102
patients. In total, 79% (n = 74) of the patients were considered unfit for
intensive care. Three patients received intensive care therapy, whereof
two patients required mechanical ventilation.

Baseline characteristics associated with not being assessed fit for

Archives of Gerontology and Geriatrics 94 (2021) 104335

intensive care were admission from nursing home compared with pa-
tients admitted from own residence (OR 7.5, 95% CI 2.0-48.6), high
grade of comorbidity (CCI >3 vs. <3; OR 2.7, 95% CI 1.1-7.5 and CIRS
>10vs. CIRS <10; OR 2.6, 95% CI 1.1-6.7), severe walking impairment
compared with no or mild walking impairments (OR 6.9, 95% CI
1.3-127), and excessive polypharmacy compared with <10 daily med-
ications (OR 4.8, 95% CI 1.8-14) (Fig. 1). Older age was also signifi-
cantly associated with being assessed unfit for intensive care (OR 6.9,
95% CI 1.3-127), but this association was not persistent after adjusting
for residency, medications, and walking impairment (OR 5.4, 95% CI
0.8-109).

3.4. Outcomes

The median number of in-hospital bed days during the first 30 days
following SARS-CoV-2 infection was 7 days (IQR 4-11) with an in-
hospital mortality of 31% (n = 32). Patients were discharged to
nursing homes (n = 18), intermediate care/rehabilitation facilities (n =
10), or their own residence (n = 40) where initiation or intensification of
home care was arranged for 22 patients, and 18 patients were dis-
charged with a rehabilitation plan. A total of 27 patients (27%) were
readmitted within 30 days. The overall 30-day mortality was 41% (n =
42) (Table 3).

3.5. Associations between baseline characteristics and outcome

Admission from nursing homes or intermediate care facilities was
significantly associated with higher mortality compared with admission
from own residence (OR 2.7 95% CI 1.1-6.7) (Fig. 2), with a 30-day
mortality of 59% and 34%, respectively (p = 0.026). Male sex was
also found to be associated with a higher 30-day mortality (OR 4.0 95%
CI 1.8-9.5, p = 0.001). 30-day mortality was 48% among patients with
high levels of comorbidity (CCI >3) compared with 37% among patients
with less comorbidity (p = 0.27), and 56% among patients with severe

All patients (n = 102) ——
Age <90 (n = 86) ——
Age 290 (n = 91) ——
Female (n = 54) ——
Male (n = 48) —
Residence - Own home (n = 73) ——
Residence - Nursing home/intermediate care facilities (n = 29) -—.—-

No/mild walking impairment (n = 86) '_‘_'
Severe walking impairment (n = 16) -—'—-

CIRS <10 (n = 55) ——

CIRS >10 (n = 47) —_—

CCl <3 (n = 60) ——
23 (n=42) —_—
No confusion (n = 72) -—.—-
Confusion (n = 30) .
No fall prior to admission (n = 94) '_‘—'
Fall prior to admission (n = 8) .
Number of medications: <10 (n = 54) '_'—'
Number of medications: 210 (n = 48) ——
25 50 75 100

No resuscitation or ICU (%)

Fig. 1. The proportion of 102 hospitalized Danish geriatric patients with SARS-CoV-2 infection who were decided unfit for intensive care, stratified on baseline

characteristics. The whiskers indicate 95% confidence intervals.

Footnote: CIRS, Cumulative Illness Rating Scale; CCI, Charlson Comorbidity Index.
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Table 3
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Mortality and discharge destination in102 Danish patients aged 80+ years admitted to hospital with COVID-19.

All patients (N = Female (n = Male (n = Own residence (n = Nursing home/intermediate care facility
102) 54) 48) 73) (n=29)
Days from symptoms to confirmed COVID, 3.0 (1.0-9.5) 2.0 (1.0-7.0) 6.5 (2.0-10) 6.0 (2.0-11) 1.0 (0.0-2.0)
median (IQR)
Hospitalization days, median (IQR) 7.0 (4.0-11) 6.0 (4.0-10) 8.0 (5.0-14) 7.0 (4.0-14) 6.0 (4.0-9.0)
Re-admission < 30 days, n (%) 27 (27) 12 (22) 15 (31) 21 (29) 6 (21)
30-day mortality, n (%) 42 (41) 14 (26) 28 (58) 25 (34) 17 (59)
- During hospitalization 32 (31) 11 (20) 21 (44) 22 (30) 10 (35)
- After discharge 10 (9.8) 3(5.6) 7 (15) 3(4.1) 7 (24)
Discharge destination, n (%)
- Intermediate care facilities/rehabilitation 10 (15) 5(12) 5 (20) 9(18) 1(5.3)
- Own home 58 (85) 38 (88) 20 (80) 40 (82) 18 (95)
(incl. nursing home)
IQR Interquartile range.
Al patients (n = 102) ——
Female (n = 54) ——
Male (n = 48) .—‘—.
Residence - Own home (n = 73) n—.—u
Residence - Nursing home/intermediate care facilities (n = 29) .
No/mild walking impairment (n = 86) '—‘—l
Severe walking impairment (n = 16) .
CIRS =10 (n = 55) ——
CIRS >10 (n = 47) ——
CCI <3 (n = 60) .—‘—.
CCl =3 (n = 42) .—‘—.
No confusion (n = 72) '—.—l
Confusion (n = 30) .
No fall prior to admission (n = 94) '—‘—'
Fall prior to admission (n = 8) .
Number of medications: <10 (n = 54) -—‘—-
Number of medications: 210 (n = 48) ———t
0 25 50 75 100

30-day mortality (%)

Fig. 2. 30-day mortality in 102 Danish geriatric patients stratified on baseline characteristics. The whiskers indicate 95% confidence intervals.

Footnote: CIRS, Cumulative Illness Rating Scale; CCI, Charlson Comorbidity Index.

walking impairments (wheelchair or bedridden) compared with 38%
among patients with no or mild walking difficulties (walking stick or
walking frame) (p = 0.42). In total, 46% of the patients with excessive
polypharmacy died within 30 days compared with 37% of the patients
receiving less than 10 medications (p = 0.37). A tendency towards a
higher 30-day mortality was also seen among patients with falls (63% vs.
39%, p = 0.21) and confusion (50% vs. 38%, p = 0.24) upon admission.
In total, 79% of the nursing home residents either died or were read-
mitted within 30 days.

4. Discussion

In this retrospective cohort study of 102 patients >80 years admitted
with SARS-CoV-2 infection, most patients displayed classical symptoms
of COVID-19; fever, cough, respiratory distress, and fatigue. However,
many patients also had unspecific symptoms such as confusion, diffi-
culty walking, and falls. Furthermore, the 30-day mortality was very
high and associated with frailty.

4.1. Clinical presentation

Our findings are in line with previous data where fever, cough, res-
piratory distress, and fatigue were found to be the most common
symptoms, both within the general population (Docherty et al., 2020;
Grant et al., 2020) and among older patients (Niu et al., 2020). Lui et al.
found fever to be less frequent (78%) among older patients (>60 years)
compared to younger patients (Liu, Chen, Lin, & Han, 2020), which is
consistent with the present study where only 75% had fever upon
admission. More than half of the patients in a French study of 17 people
with COVID-19, with a mean age of 86.5 years, experienced delirium
during their hospital stay, and falls were reported in 23% (Godaert et al.,
2020). Vrillon et al. also found a high incidence of confusion/delirium
(71%) and falls (25%) prior to COVID-19 related hospitalizations among
older patients >85 years (Vrillon et al., 2020). Unspecific symptoms,
such as confusion, falls, and difficulty walking, were also common in the
present study. There was a tendency towards higher mortality rates in
patients experiencing confusion, although not statistically significant. It
is unknown whether delirium is caused by a direct effect of SARS-CoV-2
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on the central nervous system or due to multifactorial causes. Marengoni
et al. found a significant association between delirium and increased
mortality in patients with COVID-19 (Marengoni, Zucchelli, Grande,
Fratiglioni, & Rizzuto, 2020), indicating that patients with COVID-19
and simultaneous confusion should be carefully handled. We did not
find any significant association between mortality and the geriatric
frailty symptoms such as falls, confusion, and difficulty walking. How-
ever, the percentage difference in mortality rates was pronounced, and
the non-significant findings can probably be explained by the small
sample size. Laboratory data including blood samples were also similar
to those of more severely affected younger patients in previous studies
(Hou et al., 2020) indicating a high severity of disease in our population.

4.2. Comorbidity

The most common pre-existing diseases in the present study were
hypertension, heart disease, and respiratory disease. The prevalence of
comorbidities was higher than in a previous Danish national cohort by
Reilev et al., 2020 which included both hospitalized and community
managed patients with SARS-CoV-2 (Reilev et al., 2020). In a recent
Swedish study including both SARS-CoV-2 positive and negative pa-
tients admitted to a geriatric ward high levels of comorbidity was found
to be associated with high in-hospital mortality (Hagg et al., 2020). The
present only study found a non-significant association between comor-
bidity levels and mortality, possibly due to the small sample size.

4.3. Outcomes

The 30-day mortality was 41% in the present study. Whilst high, it is
still lower than that seen in international studies where the 30-day
mortality among patients above 70 years old has been reported up to
80% (Abbatecola & Antonelli-Incalzi, 2020). Reilev et al. found a 30-day
mortality rate of 34% for Danish patients above 80 years (Reilev et al.,
2020). The difference in fatalities may as noted above be explained by
the inclusion of community managed cases.

The in-hospital mortality was 31%, which is higher than the 24%
reported in a Swedish study including 250 geriatric patients with
COVID-19. The Swedish patients had less comorbidities, and most pa-
tients were community dwelling (Hagg et al., 2020). It is thus unknown
whether patients in the present study were frailer with 28% of patients
being admitted from nursing homes or intermediate care facilities. Other
reasons for the differences in mortality could be different national lock
down measures and testing strategies in addition to different health care
systems. The mortality rate in the present study was also higher than in
previously published studies of COVID-19 cohorts in Denmark, also
including younger patients, with mortality rates of 5-25% (Israelsen
et al., 2020; Lendorf et al., 2020; Madsen et al., 2020). This confirms that
patients aged >80 years have a higher COVID-19 related mortality
compared to younger Danish patients with COVID-19. Finally, in the
study of Vrillon et al. where a third of the included patients were
admitted from long term care facilities in line with the present study,
mortality rates were comparable (Vrillon et al., 2020).

In the present study, seventy-four patients were assessed unfit for
intensive care at admission, and only three patients were treated in
intensive care units. The decision thus relied on the medical assessment
of the attending clinicians in cooperation with intensive care doctors,
without use of any formal screening tool. It is unknown how many pa-
tients who were actually assessed fit for intensive care by the medical
team, but who declined. In our study, nursing home/intermediate home
residency, polypharmacy, and severe walking impairment was associ-
ated with reduced probability of being assessed fit for intensive care.
Older age was also found to be negatively associated herewith, but after
adjustments for residency, medications and walking impairment, the
association was no longer significant. Our findings suggest that clini-
cians made appropriate decisions concerning fitness for intensive care
for most patients. However, implementing a validated frailty screening
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tool might increase the awareness of identifying vulnerable patients in
the future.

Many patients were discharged to rehabilitation units, intermediate
care facilities, or were scheduled for municipal rehabilitation. However,
many rehabilitation units were closed during the primary stages of the
pandemic, which might have decreased the number of patients dis-
charged to rehabilitation units. Overall, only 11 patients were dis-
charged to their own residence without a specialized rehabilitation plan.
Our findings indicate that COVID-19 is associated with a severe decline
in physical function among older patients.

4.4. Strengths and limitations

To our knowledge, this is one of the first studies investigating the
presentation of COVID-19 in an older population. The retrospective
nature of this study enabled both living and deceased patients to be
included. The use of national Danish Civil Registration numbers and
linkage to medical charts made it possible to access all necessary data.

Due to retrospectively registration of symptoms, it is possible that
included patients may have experienced further symptoms than
described. We only found trends in association between baseline char-
acteristics, geriatric symptoms, and 30-day mortality. This is likely due
to the limited number of patients included. Furthermore, the study only
included patients with positive SARS-CoV-2 tests, and it remains un-
known whether more patients with unspecific symptoms were infected
with SARS-CoV-2, but without formal confirmation.

4.5. Perspective and clinical implication

The first wave of the COVID-19 pandemic in Denmark was relatively
mild with rapid disease control compared to many surrounding coun-
tries. However, mortality rates for older patients were high. The number
of persons infected by SARS-CoV-2 is increasing worldwide and a rapid
diagnosis of COVID-19 is crucial to prevent further spread of the disease
and minimize fatalities. Therefore, preventive efforts to keep older
people from being infected with SARS-CoV-2 is of eminent importance.

5. Conclusion

Older patients with SARS-CoV-2 display classical symptoms of
COVID-19 such as fever, cough, respiratory distress, and fatigue upon
hospital admission. However, unspecific symptoms including confusion,
difficulty walking, and falls are also frequent. Patients were rarely
assessed fit for intensive care, suffered further functional decline during
hospitalization, and mortality rates were high. Our study highlights the
need for preventive efforts to keep older people from getting COVID-19
as well as an increased awareness of frailty among older patients with
COVID-19.
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