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On January 30, 2020, the World Health Organization (WHO) declared coronavirus disease 2019 (COVID-19), a public health emergency of international concern (1). This outbreak began in Wuhan
(China) in December 2019, and has since spread worldwide (2). As
of July 2, 2020, there had been 10 533 779 confirmed cases and
512 842 deaths worldwide (3).
The SARS-Cov-2 virus affects all age groups, particularly adults
(4–8). Clinical presentation varies widely among individuals, with
most (81%) showing a mild form and a minority (19%) presenting
severe and critical forms (6). The mortality rate has been reported
to be greater in patients with comorbidities, particularly diabetes,
hypertension, obesity, and cardiovascular disease, and in older patients (5–10). Wu and McGoogan reported a case-fatality rate of
2.3% in all confirmed cases, 8% in patients aged 70–79 years, and
14.8% in those aged 80 years and older (6).
Although age has been widely reported as a major risk factor
for severe COVID-19 and death, no large geriatric cohort of older
patients hospitalized in a geriatric ward has been described. Only
2 cohort studies of hospitalized patients, defined as geriatric, have
been published but they included patients younger than 70 years and
with few very old patients (11,12). More than half of these patients
were still hospitalized at the time of the analysis, which could bias
the results and conclusions.
Yet, questions arise about this frail population, who is hospitalized in geriatric wards, with limited access to intensive care units
(ICUs). The objective of this multicentric French retrospective study
was to describe the clinical characteristics and outcomes of a large
cohort of older patients with confirmed COVID-19 who were admitted to acute care geriatric wards and to determine the prognostic
factors of in-hospital mortality.

Materials and Methods
This multicentric retrospective cohort study was approved by the
COVID-19 Assistance Publique-Hôpitaux de Paris (APHP) research
committee on April 17, 2020 and by the institutional ethics board
of Sorbonne University on May 11, 2020 (no. 2020-CER-2020-43).
All included patients or their legal representative gave their consent
for use of their medical data collected during their hospital stay.
This report follows the STROBE recommendations (Supplementary
Method 1) (13).

Study Design, Setting, and Participants
This study was conducted in 13 acute COVID-19 geriatric wards
in Paris area. All physicians in these wards were geriatricians.
A bi-weekly telephone meeting took place since the opening of the
first COVID-19 geriatric ward until May 6, 2020, to share standardized medical practices, experiences, and the cohort project (14).
Patient care was left to the discretion of the referring physicians.
All consecutive patients aged 70 years and older, with confirmed
COVID-19 and admitted to one of these geriatric wards from March
13 to April 15, 2020, were enrolled. Patients without social security
or who refused the use of their medical data were excluded. COVID19 was diagnosed by real-time reverse polymerase chain reaction
(RT-PCR) for SARS-CoV-2 or chest computerized tomography (CT),
according to WHO interim guidance (15). The clinical outcomes (ie,
discharge, in-hospital mortality, length of stay) were monitored up
to May 7, 2020, the final date of follow-up (discharge of the last
patient included). We had no missing data on death or destination
at discharge.

Data Collection Methods and Data Management
Patients’ medical records were carefully reviewed and analyzed by
2 trained physicians per geriatric ward. The physicians reviewed
clinical charts, nursing records, laboratory findings, chest X-rays or
chest CTs, and treatments for all enrolled patients by using a standardized electronic data collection form. Information recorded included baseline characteristics before COVID-19: age, gender, home
or nursing home residence, previous medical history, and chronic
medications. Comorbidity severity was assessed with the Charlson
index (16), frailty was assessed with the adjusted Rockwood score
(17), and functional status was assessed with the Activities of Daily
Living (ADL) scale (6 basic human functions: bathing, dressing,
toileting, transfer, continence, and feeding; 1 point for each function (18)). From these data and the wishes of patients and families,
advance care planning and decisions about do not resuscitate were
systematically made on admission to geriatric wards by multidisciplinary consultation (geriatricians, intensivists).
The date of COVID-19 onset was defined as the day when the
first symptoms were noticed; symptoms were fever, hypotension,
fatigue, dyspnea, respiratory rate, dry cough, chest pain, myalgia,
pharyngalgia, diarrhea, nausea, vomiting, abdominal pain, dizziness, delirium according to the Confusion Assessment Method (19),
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Background: There is limited information describing the characteristics and outcomes of hospitalized older patients with confirmed coronavirus
disease 2019 (COVID-19).
Method: We conducted a multicentric retrospective cohort study in 13 acute COVID-19 geriatric wards, from March 13 to April 15, 2020, in
Paris area. All consecutive patients aged 70 years and older, with confirmed COVID-19, were enrolled.
Results: Of the 821 patients included in the study, the mean (SD) age was 86 (7) years; 58% were female; 85% had ≥2 comorbidities; 29% lived
in an institution; and the median [interquartile range] Activities of Daily Living scale (ADL) score was 4 [2–6]. The most common symptoms
at COVID-19 onset were asthenia (63%), fever (55%), dyspnea (45%), dry cough (45%), and delirium (25%). The in-hospital mortality
was 31% (95% confidence interval [CI] 27–33). On multivariate analysis, at COVID-19 onset, the probability of in-hospital mortality was
increased with male gender (odds ratio [OR] 1.85; 95% CI 1.30–2.63), ADL score <4 (OR 1.84; 95% CI 1.25–2.70), asthenia (OR 1.59; 95%
CI 1.08–2.32), quick Sequential Organ Failure Assessment score ≥2 (OR 2.63; 95% CI 1.64–4.22), and specific COVID-19 anomalies on chest
computerized tomography (OR 2.60; 95% CI 1.07–6.46).
Conclusions: This study provides new information about older patients with COVID-19 who are hospitalized. A quick bedside evaluation at
admission of sex, functional status, systolic arterial pressure, consciousness, respiratory rate, and asthenia can identify older patients at risk
of unfavorable outcomes.
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Statistical Analysis
The statistical plan of the study was established before the statistical analysis (Supplementary Method 2). The study was based on all
available patients during the study period and thus no a priori power
calculation was conducted.
Data are presented as mean (SD) or median (interquartile range
[IQR]) for continuous variables and number (percentage) for categorical variables. Normality was assessed with the Kolmogorov–
Smirnov test and a graphical representation of the distribution.
Mann–Whitney test was used for continuous variables and chisquared test or Fisher’s exact test for categorical variables.
A logistic mixed model with a center effect as a random effect
was performed to assess independent variables, present at COVID19 onset, associated with in-hospital mortality, and adjusted odds
ratios (ORs) with their 95% confidence intervals (CIs) were calculated. To avoid overestimation, a conservative approach was used:
all variables with p <.10 on univariate analysis and all clinically
relevant variables from the literature were included. Correlation between variables was assessed by a focused principal analysis. The
choice between 2 correlated variables was based on their respective
clinical relevance. Continuous variables were dichotomized by receiver operating characteristic curve analysis to determine the best

threshold (maximization of the Youden index) for multivariable
analysis.
Missing data were not imputed. We assessed missing values
and their distribution in the dead and alive groups (Supplementary
Method 3). Because missing values represented <3% of the data and
were balanced between the 2 groups, no specific treatment strategy
was necessary.
All tests were 2-sided, and p <.05 was considered statistically significant. Statistical analyses involved using R v4.0.0.

Results
Demographic Data and Patient Baseline
Characteristics
During the study period, 821 admissions for confirmed COVID19 in people 70 years and older were recorded in the 13 geriatric
COVID wards of APHP (Figure 1). COVID-19 was diagnosed by
RT-PCR in 758 (92%) patients and chest CT in 63 (8%) (Table 1)
with a median interval from symptom onset to admission in a geriatric ward at 4 [1–8] days.
The mean (SD) age was 86 (7) years; 473 (58%) were female;
699 (85%) had ≥2 comorbidities; 544 (66%) had ≥5 daily medications; and the median [IQR] ADL score was 4 [2–6] (Table 1).
All demographic and patient baseline characteristics are described
in Table 1.

Clinical, Biological, and Imaging Features
The most common symptoms at COVID-19 onset were asthenia
(n = 518, 63%), fever (n = 452, 55%), dyspnea (n = 368, 45%), dry
cough (n = 367, 45%), and delirium (n = 205, 25%) (Table 1). All
other symptoms at COVID-19 onset are described in Table 1. A significant proportion of patients had severe disease on admission, with
qSOFA score ≥2 for 107 (13%).
Before admission, 519 (63%) patients had had a chest CT.
Specific COVID-19 anomalies were found in 464 patients who had
a CT scan (89%): 140 in the group of patients who died during hospitalization (95%) and 372 in the group of patients discharged alive
from hospital (87%), p = .007 (Table 1).
The most common laboratory anomalies during the acute stay
were lymphocytopenia (lymphocyte count < 1.5 × 109/L, n = 563,
68%), high CRP level (CRP ≥ 6 mg/L, n = 761, 93%), AKI, and cytolysis (Table 2).

Treatments
The treatments used during hospitalization are described in
Table 2; very few patients received specific treatment for COVID19. However, a large proportion received symptomatic treatments,
including oxygen therapy, antibiotics, proton pump inhibitors,
prophylactic anticoagulation, morphine, and midazolam.

Complications
All complications that occurred during hospitalization are described
in Table 2. The most common complications were dyspnea (n = 441,
54%), delirium (n = 330, 40%), AKI (n = 321, 39%), and heart
failure (n = 113, 14%). Very few patients experienced a hemorrhagic
or thromboembolic event.
On univariate analysis, the incidence of complications, particularly dyspnea, heart failure, AKI, and delirium, was significantly
higher for patients who died than those who survived (Table 2).
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headache, anosmia, and ageusia. A quick Sequential Organ Failure
Assessment (qSOFA) score (range 0–3, with 1 point each for systolic
hypotension [≤100 mm Hg], tachypnea [≥22/min], or altered consciousness [Glasgow Coma Score <14]) was retrospectively calculated for all patients (20). Its use is simple (bedside clinical score) and
its predictive validity for in-hospital mortality has been validated
among encounters with suspected infection outside of the ICU (20).
The interval from symptom onset to admission in a geriatric
ward and length of hospital stay were also recorded. Presumed
hospital-related disease transmission (nosocomial COVID-19) was
suspected if a cluster of medical professionals or hospitalized patients in the same wards became infected in a certain time period
(≤14 days). We recorded the date of the initial chest CT and its results (specific COVID-19 anomalies: yes or no) and the date of the
initial nasopharyngeal swab tested by RT-PCR.
During the hospitalization, all complications (respiratory rate
≥22/min, dyspnea, thromboembolic events, hemorrhagic events,
acute cardiac injury, acute atrial fibrillation, stroke, acute kidney injury [AKI], delirium, secondary infection, stool impaction, urinary
retention requiring drainage, pressure sore, admission to an ICU, and
deaths) were recorded (with their start date). Acute kidney injury
was identified according to the Kidney Disease Improving Global
Outcomes (KDIGO) definition (21). Cardiac injury was diagnosed
with serum level of troponin above the 99th percentile upper reference limit or new abnormalities observed on electrocardiography
and echocardiography routinely performed (7).
Only routine blood tests were performed and results were recorded, including complete blood count, renal and liver function,
C-reactive protein (CRP), and albumin levels.
Data were collected on specific treatments (ie, antiviral therapy,
corticosteroid therapy, hydroxychloroquine, and anticytokine or
immunomodulatory agents), respiratory support, hydration, blood
transfusion, antibiotic therapy, proton pump inhibitor, prophylactic
anticoagulation, and midazolam and morphine therapies.
Finally, the status (alive or dead) and the destination at discharge
(home, including nursing home, rehabilitation center, or other,
including palliative care center) were also recorded.
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Fourteen (2%) patients were transferred to an ICU, and palliative
care was decided for 205 (25%).

Outcomes and Prognostic Factors at
COVID-19 Onset
In total, 250 patients (31%; 95% CI 27–33) died during the hospital
stay, and for those who died, the median [IQR] time to death from
symptom onset was 10 [7–14] days. In the final multivariate logistic
mixed model (N = 720 patients), at COVID-19 onset, probability of
in-hospital mortality was increased with male sex, functional status
(ADL score < 4), asthenia, qSOFA score ≥2, and specific COVID-19
anomalies on chest CT (Table 3).
At discharge, 365 (45%) patients were transferred to a rehabilitation center, 159 (19%) returned home, and 47 (5%) were transferred to another ward (including 5 [1%] to a palliative care center).
The median [IQR] length of stay was 9 [5–14] days, with a significant difference between the patients who died and those who survived (5 [3–8] vs 11 [8–16] days, p < .001).

Discussion
This report, to our knowledge, is the first to date to describe a large
cohort of older, frail patients (mean age 86 years) with COVID-19
admitted in acute care geriatric wards. We observed a mortality rate
of 31% and identified several risk factors for death in this population. Probability of in-hospital mortality was increased with male
gender, functional status, asthenia, high qSOFA score, and specific
COVID-19 anomalies on chest CT. Moreover, unlike most published
cohorts (7,8,11,12), we followed all patients in our cohort until their
discharge (no censored data).
The reported in-hospital mortality (31%) is higher than that
reported by the Chinese Center for Disease Control (6), but the
baseline characteristics, disease severity, and status (hospitalized or
not) of older patients in that cohort were not specified. Conversely,
the reported rate (in all age groups) was lower than those in a cohort of hospitalized patients in the New York city area (32% with
age 70–79 years, 54.3% with age 80–89 years, and 52.3% with
age 90 years and older) (8). These differences may be related to
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Figure 1. Study flow chart.
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Table 1. Demographic Data and Baseline Characteristics of Older Patients With COVID-19 Overall and Stratified by Living Status at the End
of Hospitalization (N = 821)
Characteristics

Dead
n = 250

Alive
n = 571

86 (7)
160 (19)
229 (28)
218 (27)
214 (26)
473 (58)

87 (7)
48 (19)
63 (30)
66 (27)
73 (25)
126 (50)

86 (7)
112 (20)
166 (29)
152 (27)
141 (25)
347 (61)

0

.51

0

.004

443 (54)
241 (29)
180 (22)
42 (5)
547 (67)
204 (25)
247 (30)
83 (10)
181 (22)
188 (23)
297 (36)
82 (10)
87 (11)
96 (12)
62 (8)
7 [6–8]

129 (52)
68 (27)
60 (24)
14 (6)
160 (64)
57 (23)
82 (33)
29 (12)
54 (22)
67 (27)
98 (39)
24 (10)
31 (12)
24 (10)
20 (8)
7 [6–9]

314 (55)
173 (30)
120 (21)
28 (5)
387 (68)
147 (26)
165 (29)
54 (10)
127 (22)
121 (21)
199 (35)
58 (10)
56 (10)
72 (13)
42 (7)
7 [6–8]

2
1
0
2
0
2
0
8
0
0
1
4
3
3
2
12

.40
.38
.30
.64
.27
.41
.23
.29
.95
.06
.25
.79
.24
.26
.70
.28

211 (26)
273 (33)
151 (18)
157 (19)
278 (34)
296 (36)
197 (24)
92 (11)
6 [4–9]

68 (27)
81 (32)
41 (16)
46 (18)
86 (34)
101 (40)
53 (21)
26 (10)
6 [4–8]

143 (25)
192 (34)
110 (19)
111 (19)
192 (34)
195 (34)
144 (25)
66 (12)
6 [4–9]

2
2
2
4
2
2
24
3
3

.46
.75
.37
.69
.70
.07
.18
.65
.40

239 (29)
4 [2–6]
6 [4–6]

83 (33)
3 [1–6]
6 [4–7]

156 (27)
4.5 [2–6]
5 [4–6]

4
70
32

.09
.003
.005

452 (55)
118 (14)
518 (63)
368 (45)
367 (45)
205 (25)
36 (4)
97 (12)
20 (2)
120 (15)
61 (7)
67 (8)
33 (4)
31 (4)
34 (4)
107 (13)
430 (52)
758 (92)

150 (60)
39 (16)
174 (70)
155 (62)
111 (44)
81 (32)
10 (4)
27 (11)
7 (3)
34 (14)
8 (3)
23 (9)
5 (2)
10 (4)
11 (4)
55 (22)
115 (46)
233 (93)

302 (53)
79 (14)
344 (60)
213 (37)
256 (45)
124 (22)
26 (5)
70 (12)
13 (2)
86 (15)
53 (9)
44 (8)
28 (5)
21 (4)
23 (4)
52 (9)
315 (55)
525 (92)

22
7
14
1
3
7
1
80
110
0
1
3
51
151
154
14
0
15

.008
.44
.007
<.001
.84
<.001
.69
.62
.58
.66
.003
.43
.04
.85
.84
<.001
.02
0.79

Missing Values

p
Value
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Age, mean (SD), years, n (%)
70–79
80–85
86–90
>90
Female sex, n (%)
Comorbidities, n (%)
Dementia
Depression
Stroke
Parkinson disease
Hypertension
Diabetes
Atrial fibrillation
Obesity
Coronary artery disease
Congestive heart failure
Chronic renal failure
Thromboembolic disease
Cancer
COPD
Gastroduodenal ulcer
Adjusted Charlson index, median [IQR]
Comedications, n (%)
Anticoagulants
Antiplatelets
ACE inhibitors
ARBs
Beta-blockers
Proton pump inhibitors
Benzodiazepine
Neuroleptics
Number of drugs, median [IQR]
Autonomy and frailty
Living in nursing home, n (%)
ADL, median [IQR]
   Rockwood, median [IQR]
Symptoms at onset, n (%)
Fever
Hypotension
Asthenia
Dyspnea
Dry cough
Delirium
Chest pain
Myalgia
Pharyngalgia
Diarrhea
Nausea/vomiting
Abdominal pain
Headache
Anosmia
Ageusia
qSOFA score ≥ 2
Nosocomial COVID-19a, n (%)
RT-PCR positive, n (%)

Total
N = 821

Journals of Gerontology: MEDICAL SCIENCES, 2020, Vol. XX, No. XX

6

Table 1. Continued

Characteristics

Dead
n = 250

Alive
n = 571

464 (56)
55 (7)
302 (37)
4 [1–8]

140 (56)
7 (3)
103 (41)
4 [1–7]

324 (57)
48 (8)
199 (35)
4 [1–8]

Missing Values

p
Value

0

.007

56

.78

Notes: ACE = angiotensin-converting enzyme; ADL = activities of daily living; ARBs = angiotensin II receptor blockers; COPD = chronic obstructive pulmonary
disease; COVID-19 = coronavirus disease 2019; CT = computed tomography; qSOFA = quick Sequential Organ Failure Assessment; RT-PCR = reverse transcriptase–polymerase chain reaction. Data are mean (SD), median (interquartile range [IQR]), or number (percentage). Comparison between the 2 groups by Mann–
Whitney U test for quantitative variables and chi-squared test or Fisher’s exact test for qualitative variables.
a
Hospital-related disease transmission.

differences in the severity of COVID-19, comorbidity patterns, treatments used, and characteristics of health care systems. It may also be
related to hospitalization in geriatric wards in our study, where the
entire team (physicians and paramedics) is trained to treat these frail
and comorbid patients.
Unlike for other cohorts (5–12), we did not find any association between older age, comorbidities, and in-hospital mortality,
probably because we had a relatively homogeneous cohort, with
an average age and prevalence of comorbidities much higher than
those in the literature. However, frailty and dependence, 2 key elements in geriatrics (22,23), were associated with in-hospital mortality. Because there was significant correlation between the ADL
and Rockwood scores, the ADL score was retained as the variable
assessing autonomy (most used in current clinical practice). These
elements are related to severe conditions, such as dementia reported
in more than half of our cohort, and are indicators of high patient
vulnerability. To our knowledge, these variables have never been reported in COVID-19, probably because they are rarely evaluated
outside of geriatric wards. They represent 2 powerful variables,
easily measured and clinically relevant.
The main clinical manifestations included asthenia, fever, dyspnea,
and dry cough, which are consistent with the clinical manifestations
previously reported (4,7,8,11). As recently reported in a published national French survey including 353 COVID-19 patients aged 70 and
older, based on declarative data from physicians, we found that older
adults with COVID-19 less often exhibited fever at COVID-19 onset
than younger adults (24). These results are consistent with previous literature reporting that fever, a cardinal sign of infection, may be absent
or blunted 20%–30% of the time in older patients (25). Of note, delirium was a frequent pattern, which may be related to multimorbidity,
high proportion of dementia, and severity of COVID-19. We found
that anosmia and ageusia were rare, which is consistent with previous
literature finding that older age was negatively associated with having
olfactory dysfunction (24,26). This may be related to preexisting olfactory and gustatory dysfunctions associated with advanced age (27).
COVID-19 might be harder to identify in the elderly, whose
symptoms could be masked, leading to misdiagnosis (28). Diagnostic
delay has serious consequences for older people, including nosocomial transmission (52% in our cohort) (29). This underscores the
importance of proactive steps to identify and exclude potentially
infected staff and visitors, early recognition of potentially infected
patients (isolation room/area if available), and implementation of
infection prevention and control measures (contact and droplet or
airborne precautions), particularly in this fragile population (15,29).

As previously reported (5–8,10,11), we found that COVID-19
can cause both pulmonary and systemic inflammation, leading to
multiorgan dysfunction associated with in-hospital mortality in
these older patients: conditions included dyspnea, AKI, delirium,
heart failure, lymphopenia, liver dysfunction, and elevated levels
of inflammatory markers. Moreover, specific COVID-19 anomalies
on chest CT at COVID-19 onset were significantly associated with
in-hospital mortality. Not having a chest CT was also associated
with in-hospital mortality, in the multivariate analysis, probably because serious cases did not have this imaging at COVID-19 onset.
SARS-CoV-2 infection was reported to predispose patients to
thrombotic disease, both in venous and arterial circulation, due
to excessive inflammation, platelet activation, endothelial dysfunction, and stasis (30). Because of this, 791 (96%) of our patients received anticoagulation therapy (curatively for conditions other than
COVID-19 or prophylactically) during the whole hospital stay, as
proposed in our bi-weekly phone meetings. This situation could
explain the low prevalence of thrombotic disease in our cohort.
Conversely, at the beginning of the COVID geriatric ward setup, we
noticed several cases of gastrointestinal hemorrhage, which led to
proposing the systematic introduction of a proton pump inhibitor
in all hospitalized patients (used in 529 [65%] patients) limited to
the hospital stay.
No
specific
treatment, including
antiviral
therapy,
hydroxychloroquine, and anticytokine or immunomodulatory
agents, was significantly associated with survival or death in our
cohort, which agreed with the literature (31,32). The low prevalence of hydroxychloroquine use was related to the warning in
older patients with cardiac disease and/or arrhythmia in the geriatric community, lack of scientific data, and shared and regular
phone meetings between geriatric wards (33). The significant association between corticosteroid therapy and in hospital-mortality
(Table 2) should be interpreted with caution (retrospective data,
few patients, patients with potentially different profiles, especially
used during respiratory worsening). The significant association between midazolam and morphine therapies and in-hospital mortality
(Table 2) was probably due to these therapeutics usually introduced
at the end of life.
For patients discharged alive, the proportion discharged to rehabilitation versus home (including nursing home) was high (45%
vs 19%) and much higher than the U.S. rate (14%) probably due to
different health care systems (8). Hospital administrators, governments, and policymakers must be prepared for a substantial increase
in rehabilitation need for older patients weakened by COVID-19.
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Chest CT, n (%)
COVID-19 anomalies
No COVID-19 anomalies
No chest CT
Median interval from symptom onset
to admission in a geriatric ward [IQR], days

Total
N = 821

Journals of Gerontology: MEDICAL SCIENCES, 2020, Vol. XX, No. XX

7

Table 2. Evolution and Complications During the Acute Care Stay of 821 Hospitalized Older Patients With COVID-19 Overall and by Living
Status at the End of Hospitalization
Evolution and Complications

Dead
N = 250

Alive
N = 571

Missing Values

p Value

113 (14)
39 (5)
49 (7)
441 (54)
321 (39)
330 (40)
3 (0.4)
25 (3)
34 (4)
704 (86)
136 (17)
490 (60)
76 (9)
77 (9)
452 (55)
14 (2)
205 (25)

43 (17)
11 (4)
16 (6)
210 (84)
110 (44)
200 (80)
0 (0)
5 (2)
15 (6)
233 (93)
26 (10)
172 (69)
24 (10)
27 (11)
205 (82)
5 (2)
183 (73)

70 (12)
28 (5)
33 (6)
231 (40)
211 (37)
130 (23)
3 (0.5)
20 (4)
19 (3)
471 (82)
110 (19)
318 (56)
52 (9)
50 (9)
247 (43)
9 (2)
22 (4)

3
1
2
6
101
4
5
7
5
35
6
22
5
5
60
0
0

.04
.66
.66
<.001
.002
<.001
<.001
.28
.09
<.001
.003
<.001
.78
.36
<.001
.670
<.001

9.2 [6–12]
0.9 [0.6–1.7]
207 [146–293]
91 [71–133]
30 [27–34]
225 (27)
183 (22)
113 [54–190]

9.5 [7–13]
0.7 [0.4–1.6]
197 [131–323]
116 [82–170]
29 [24–32]
90 (36)
61 (24)
189 [106–272]

8.0 [5.8–11]
0.9 [0.6–1.7]
208 [151–289]
84.5 [67–119]
31 [27–34]
135 (24)
122 (21)
86 [38–152]

12
24
17
15
174
79
79
39

<.001
<.001
.27
<.001
<.001
<.001
.09
<.001

24 (3)
119 (14)
50 (6)
26 (3)

7 (3)
50 (20)
17 (7)
10 (4)

17 (3)
69 (12)
33 (6)
16 (3)

0
0
0
3

.93
.003
.53
.35

294 (36)
23 (3)
583 (71)
461 (56)
529 (65)
28 (3)
253 (31)
338 (41)

182 (73)
11 (4)
201 (80)
113 (45)
148 (59)
8 (3)
202 (81)
229 (92)

112 (20)
12 (2)
382 (67)
348 (61)
381 (67)
20 (4)
51 (9)
109 (19)

0
2
0
1
3
3
2
0

<.001
.06
<.001
<.001
.02
.88
<.001
<.001

Notes: AKI = acute kidney injury; CRP = C-reactive protein; ICU = intensive care unit; qSOFA = quick Sequential Organ Failure Assessment; WBC = white blood
cell. Cytolyse: liver transaminases (aspartate aminotransferase or alanine aminotransferase) ≥2 times normal level. Cholestase: alkaline phosphatase or gamma-GT
≥2 times normal level. Data are median [IQR] or number (percentage). Comparison between the 2 groups by Mann–Whitney U test for quantitative variables and
chi-squared test or Fisher’s exact test for qualitative variables.
a
AKI was identified according to the Kidney Disease Improving Global Outcomes (KDIGO) definition. Delirium was defined according to the Confusion Assessment Method (CAM).

Limitations
The study included only patients within the Paris area, but this is one
of the 2 most affected areas in France. Although this study was retrospective, its observational nature allowed us to include more patients
with severe baseline characteristics than what we could observe in
a randomized controlled trial. We were able to obtain a substantial
amount of information concerning baseline characteristics of our
patients, in line with a geriatric point of view that tries to assess
all variables that characterize the geriatric patient in comparison to
healthy aging. However, because of the retrospective design, some

values were missing, particularly laboratory results. Finally, our results may relate in part to certain characteristics of the French health
care system and may not be extrapolated to other countries.

Conclusion
In this multicentric retrospective cohort study of 821 hospitalized older patients with confirmed COVID-19 in the Paris area,
in-hospital morality was high (31%; 95% CI 27–33). At COVID19 onset, probably in-hospital mortality was associated with male
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Complications, n (%)
Heart failure
Chest pain
Arrhythmia
Dyspnea
AKIa
Deliriuma
Stroke
Thromboembolic event
Hemorrhagic event
Fever
Diarrhea
Asthenia
Urinary retention
Pressure sore
qSOFA score ≥ 2
Admission to ICU
Palliative care decision
Laboratory findings
WBC count, ×109/L
Lymphocyte count, ×109/L
Platelet count, ×109/L
Creatinine, μmol/L
Albumin, g/L
Cytolyse: yes, n (%)
Cholestasis: yes, n (%)
CRP, mg/L
Specific treatment, n (%)
Antiviral therapy
Corticosteroid therapy
Hydroxychloroquine
Immunomodulatory or anticytokine or agents
Symptomatic treatment, n (%)
Oxygen ≥ 6 L
Non-invasive ventilation
Antibiotics
Proton pump inhibitor
Prophylactic anticoagulation
Blood transfusion
Midazolam
Morphine

Total
N = 821
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Table 3. Multivariate Analysis of Risk of In-Hospital Mortality in Hospitalized Older Patients With COVID-19
Variables

OR (95% CI)

Gender, reference value = female
Gender = male
Adjusted Charlson index, reference value < 7
Adjusted Charlson index ≥ 7
ADL, reference value ≥ 4
ADL < 4
Asthenia, reference value = no
Asthenia = yes
qSOFA, reference value < 2
qSOFA ≥ 2
Specific COVID-19 anomalies on chest CT, reference value = No

p Value
<.001

1.85 (1.30–2.63)
.65
.002
1.84 (1.25–2.70)
.02
1.59 (1.08–2.32)
<.001
2.63 (1.64–4.22)
.04
2.60 (1.07–6.46)

Specific COVID-19 anomalies: yes
No chest CT

.005
3.83 (1.50–9.80)

Note: ADL = activities of daily living; AIC = Akaike’s information criterion; CI = confidence interval; CT = computed tomography; ICC = intraclass correlation;
OR = odds ratio; qSOFA = quick Sequential Organ Failure Assessment. N = 720; Charlson index = 0.69; 95% CI = 0.69–0.76; ICC = 0.049; AIC = 837.7.

gender, functional status (ADL score < 4), qSOFA score ≥2, asthenia,
and specific COVID-19 anomalies on chest CT. Thus, a quick bedside evaluation may identify older patients with COVID-19 at risk
of unfavorable outcomes.

Supplementary Material
Supplementary data are available at The Journals of Gerontology,
Series A: Biological Sciences and Medical Sciences online.
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