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BACKGROUND: Clinical presentation and risk factors of
death in COVID-19 in oldest adults have not been well
characterized.

OBJECTIVES: To describe clinical features and outcome of
COVID-19 in patients older than 85 years and study risk
factors for mortality.

DESIGN: Prospective cohort.

PARTICIPANTS AND SETTING: Patients aged 85 years
and older, admitted in noncritical care units at the Univer-
sity Hospital Lariboisiére Fernand-Widal (Paris, France) for
confirmed severe acute respiratory syndrome coronavirus
2 infection were included and followed up for 21 days.
MEASUREMENTS: Clinical and laboratory findings were
collected. Cox survival analysis was performed to explore
factors associated with death.
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RESULTS: From March 14 to April 11, 2020, 76 patients
(median age = 90 (86-92) years; women = 55.3%) were
admitted for confirmed COVID-19. Of the patients, 64.5%
presented with three or more comorbidities. Most common
symptoms were asthenia (76.3%), fever (75.0%) and confu-
sion and delirium (71.1%). An initial fall was reported in
25.0% of cases, and digestive symptoms were reported in
22.4% of cases. COVID-19 was severe in 51.3% of cases,
moderate in 32.9%, and mild in 15.8%. Complications
included acute respiratory syndrome (28.9%), cardiac decom-
pensation (14.5%), and hypotensive shock (9.0%). Fatality at
21 days was 28.9%, after a median course of disease of
13 (8-17) days. Males were overrepresented in nonsurvivors
(68.2%). In survivors, median length of stay was 12 (9-19.5)
days. Independent predictive factors of death were C-reactive
protein level at admission and lymphocyte count at nadir.
CONCLUSION: Specific clinical features, multiorgan
injury, and high case fatality rate are observed in older
adults with COVID-19. However, rapid diagnosis, appro-
priate care, and monitoring seem to improve prognosis.
J Am Geriatr Soc 68:2735-2743, 2020.
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INTRODUCTION

he oldest-old (people aged =85 years) population usu-

ally has a different burden of disease incidence than
the general population, including high incidence and more
severe symptoms requiring specific explorations and care.!
Although their proportion is increasing dramatically world-
wide, little is known about the specific features of COVID-19
in this population of older adults.

A novel coronavirus, designated as severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2), was identified
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Table 1. Clinical Characteristics of Patients

Characteristic Total (N = 76) Survivors (N = 54) Nonsurvivors (N = 22) P value
Age, y 90 (86—92) 90 (86—92) 89. 50 (86—95) .831
Male sex 34 (44.7) 9 (35. 2) 5(68.2) .011
BMI, kg/m? 22 6 (19.6-25.4) 22 6 (19.5-24.8) 23 4 (20.9-26.12) .394
Malnutrition 9 (38.2) 23 (42.6) 6 (27.3) .298
Obesity (BMI > 30 kg/m?) 2 (2.6) 1(1.9) 1 (4.5) .498
Clinical Frailty Score 6 (5-7) 6 (5.7-7) 6 (5-7) 11
Patient origin .130
Home 35 (46.0) 21 (38.9) 4 (63.6)
Long-term care facility 24 (31.6) 20 (37.0) 4 (18.2)
Hospital 17 (22.4) 13 (24.1) 4 (18.2)
Comorbidities 432
0 2(2.6) 1(1.9) 1 (4.6)
1-2 25 (32.9) 20 (37.0) 5(22.7)
>2 49 (64.5) 33 (61.1) 16 (72.7)
Medical history
Cardioneurovascular diseases 35 (46.1) 20 (37.0) 15 (68.2) .013
Arterial hypertension 62 (81.6) 45 (83.3) 17 (77.3) 531
Coronary artery disease 15 (19.7) 8 (14.8) 7 (31.8) 116
Cardiac insufficiency 24 (31.6) 19 (35.2) 5 (22.7) 416
History of thrombosis 9(11.8) 9 (16.7) 0 (0.0) .052
COPD 6 (7.9) 4(7.4) 2(9.1) 1.000
Respiratory insufficiency 5 (6.6) 4 (7.4) 1 (4.5) 1.000
History of stroke 22 (28.9) 17 (31.5) 5 (22.7) .580
Cognitive impairment 48 (63.2) 38 (70.4) 10 (45.5) .055
Neurodegenerative disease 13 (17.1) 7 (13.0) 6 (27.3) .180
Chronic kidney disease 20 (26.3) 11 (20.4) 9 (40.9) 1.000
Diabetes mellitus 13 (17.1) 7 (13.0) 6 (27.3) .180
Malignancy 10 (13.2) 9 (16.7) 1 (4.5) .265
History of fall 19 (25.0) 15 (27.8) 4 (18.2) .560
Treatment
Beta-blocker 26 (34.2) 18 (33.3) 8 (36.4) .796
Angiotensin-renin system inhibitors 19 (25.0) 13 (24.1) 6 (27.3) T77

Note: Data are median (interquartile range) or number (percentage). P < .05 indicates significant difference between survivors and nonsurvivors.
Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmonary disease.

as the cause of COVID-19 in Wuhan, China, at the end of
2019.% It has spread rapidly to the rest of the world, with
more than 27 million cases worldwide reported by the
World Health Organization as of September 4, 2020. The
clinical spectrum of SARS-CoV-2 pneumonia ranges from
mild to critical cases.® Although age and comorbidities are
considered to be the main risk factors for severe form and
death in patients with COVID-19,* clinical description in
oldest-old patients is still underexplored. So far, COVID-19
is limited in descriptive report of epidemiological findings,
clinical presentation, and clinical outcomes of patients older
than 65 years.””

We report a prospective cohort of patients, aged
85 years and older, sequentially admitted for confirmed
SARS-CoV-2 in an academic hospital in Paris, France.

METHODS

We performed a monocentric prospective study at
Lariboisiére-Fernand Widal Hospital, Assistance Publique—
Hoépitaux de Paris, Université de Paris. All consecutive
patients, aged 85 years and older, admitted with confirmed

SARS-CoV-2 infection by positive result on polymerase
chain reaction testing of a nasopharyngeal sample, were
included, from March 14, 2020, to April 9, 2020. Follow-
up length was 21 days, starting from the day of the positive
test. Period of follow-up was decided on reported median
delay of evolution to acute respiratory distress syndrome
(ARDS) in the literature,*® duration of disease to death,®’
and delay of viral shedding in survivors* to assess direct
mortality of infection. None of the patients was considered
a candidate for intensive care unit after a collegial discus-
sion including at least two specialist physicians of different
specialty and the palliative care team. All patients were
administrated maximal care in the department in which
they were admitted. If decided, palliative care and suspen-
sion of active medication (antibiotherapy and oxygen ther-
apy) was decided in association with the palliative care
team. Patients, caregivers, and/or surrogates were informed
and associated to therapeutic decisions.

Data collected included patient demographic informa-
tion, comorbidities, and usual medication. Frailty was evalu-
ated using the Clinical Frailty Score.'® Cardioneurovascular
diseases included coronary artery disease, history of stroke,
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Table 2. Symptoms, Laboratory Findings, and Imaging

Onset of symptoms? Total (N = 52) Survivors (N = 35) Nonsurvivors (N = 17) P value
Onset of symptoms to 5 (2-8) 5 (2-8) 6 (2-8) .984
admission, d

Initial symptoms Total (N =76) Survnvors (N = 54) Nonsurvivors (N = 22) P value
Fever 57 (75.0) 41 (75.9) 16 (72.7) 777
Cough 42 (55.3) 29 (53.7) 13 (59.1) .800
Expectorations 23 (30.3) 5 (27.8) 8 (36.4) .583
Dyspnea 38 (50.0) 0 (37.0) 18 (81.8) .001
Desaturation 45 (59.2) 4 (44.4) 21 (95.5) <.001
Minimum saturation, % 0 (87 92) (89 94) 89 (87-91) .023
Digestive symptoms 7 (22.4) 6 (29.6) 1(4.5) .029
Asthenia 58 (76.3) 38 (70.4) 20 (90.9) .076
Myalgia 1(14.5) 9 (16.7) 2(9.1) 494
Ageusia 4 (5.3) 4 (7.4) 0 (0) 317
Anosmia 1(1.3) 1(1.9) 0 (0) 1.000
Anorexia 44 (57.9) 29 (53.7) 15 (68.2) .310
Headache 2 (2.6) 1(1.9) 1(4.5) 498
Confusion and delirium® 54 (71.1) 37 (68.5) 17 (77.3) .580
Inaugural fall 19 (25.0) 2 (22.2) 7 (31.8) .395

Laboratory findings Total (N = 76) Surwvors (N = 54) Nonsurvivors (N = 22) P value
Hemoglobin, g/dL 12.4 (11.1-13.3) 12.2 (11.1-13.5) 12.6 (11.1-13.5) .740
Lymphocytes, G/L 0.85 (0.57-1.09) 0.96 (0.70-1.30) 0.60 (0.42—-0.82) <.001
Lymphopenia, % 67 (88.2) 48 (88.9) 19 (86.4) .713
White blood cell count, G/L 5.85 (4.1-7.57) 5.75 (4.10-6.90) 6.20 (3.8-8.8) .610
Platelets, G/L 210 (164—255) 213.5 (168.5-257.5) 187.5 (157.7-266.2) 744
Thrombocytopenia, % 1 (14.5) 6 (11.1) 5 (22.7) .280
Initial C-reactive protein, mg/dL 49 (14.5-107.5) 27 (7-59) 62.4 (73.5-147.0) <.001
Apex C-reactive protein, mg/dL 65 (32.25-134) 43 (27-72) 151.5 (91.0-223.0) <.001
Procalcitonin, ng/mL 0.1 (0.05-0.2) 0.06 (0.04—0.10) 0.28 (0.16—2.35) <.001
D-dimer, ng/mL 1,170 (745-2,300) 955 (717.50-1,347.50) 1,760 (757.5-2,872.5) 191
Fibrinogen, g/L 5.49 (4.24—6.36) 5.2 (4.1-6.3) 5.7 (4.7-7.2) .318
Brain-type natriuretic 202 (62—476) 137.5 (44.7-371.2) 325.0 (137.0-638.0) .020
peptide, pg/mL
Elevated troponin, %° 16/41 (39.0) 6/27 (22.2) 10/14 (71.4) .003
Initial serum creatinine, pmol/L 82 (68.25-115.8) 77.0 (64.50-94.50) 119.0 (77.5-147.5) .001
Apex serum creatinine, pmol/L 88.5 (70-81) 82.0 (68.0-82.0) 118.5 (87.0-154.7) .006
Acute kidney injury, % 7 (9.2) 5(9.3) 2(9.1) >.999
Aspartate aminotransferase, U/L 35 (27-53) 32 (24.0-45.75) 49.0 (33-54.50) .010
Alanine aminotransferase, U/L 16 (13-25) 15.0 (13.0-22.2) 22.0 (13.0-39.0) .200
Protein, g/L 67 (62-74) 67.0 (62—74) 67.0 (58-75.50) 741
Albumin, g/L 30.9 (27.3-33.9) 32.3 (29.5-34.7) 26.5 (23.7-32.0) .020

Positive viral panel (N = 21) 0 (0.0)

Lung imaging (N = 58) Total (N = 58) Surwvors N = 35) Nonsurvivors (N = 23) P value
Bilateral pulmonary infiltration 41 (70.7) 5 (71.4) 16 (69.6) >.999
Bacterial surinfection 12 (20.7) 6(17.1) 6 (26.1) .334

Severity of lesion, lung CT (N=37) Total (N = 37) Survivors (N = 25) Nonsurvivors (N = 12) P value
Absent 6 (16.2) 4 (16.0) 2(16.7) >.999
Slight (<10%) 1(29.7) 9 (36.0) 2(16.7) 279
Moderate (10%—25%) 10 (27.0) 8 (32.0) 2(16.7) 445
Wide (25%—-50%) 5(13.5) 2(8.0) 3 (25.0) .303
Severe (>50%) 5(13.5) 2 (8.0) 3 (25.0) .303

Severity of COVID 19 Total (N = 76) Sur\nvors (N = 54) Nonsurvivors (N = 22) P value
Mild 2 (15.8) (22 2) 0 (0.0) .015
Moderate 25 (32.9) 4 (44.5) 1 (4.5) .001
Severe 39 (51.3) 8 (33.3) 21 (95.5) <.001

Note: Data are median (interquartile range) or number (percentage). P < .05 indicates significant differences between survivors and nonsurvivors. Abbrevia-

tion: CT, computed tomography.

*For 52 subjects who were not admitted at the beginning of symptoms.
"Two patients (4.5%) presented with isolated confusion and delirium
“Troponin was available for 41 subjects.
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and peripheral arterial disease. Nutritional status was
assessed at admission by the physician in charge based on
body mass index (BMI), albumin levels, and prealbumin.

Initial laboratory testing was defined as test results
obtained within 24 hours of the SARS-CoV-2 testing. Lym-
phocyte absolute number was nadir count. Lymphopenia
was defined by an absolute count under 1.5 G/L. Thrombo-
cytopenia was defined by an absolute count of platelets
under 150 Giga/L. Acute kidney injury was diagnosed
according to the recommendations.!' Elevated troponin
was defined as a result superior to upper limit of normal for
the individual references ranges, as troponin I, troponin T,
and high-sensitivity troponin T were equally used in this
series. Blood oxygen desaturation was defined as a loss of
3% or more or as saturation under 93%. Cardiac decom-
pensation was defined as the association of clinical symp-
toms (dyspnea, orthopnea, and edema) and elevated brain
natriuretic peptide (BNP). The severity of COVID-19,
ARDS, and shock was defined according to the recommen-
dations of World Health Organization for COVID-19.12

Treatment and outcome were reported. The primary
outcome was the 21-day fatality on admission. Incidence of
SARS-CoV-2-related ARDS and complications was also
reported. For survivors, length of stay and discharge were
studied.

Ethical approval and consent to participate: For this
observational study using anonymized data, the required
approval from the Commission Nationale Informatique et
Liberté to collect anonymized data was obtained.

Statistical Analysis

Statistical analysis was performed using SPSS Statistics soft-
ware, version 26 (IBM Corporation). Nominal variables
were presented as number and percentage, whereas continu-
ous variables were presented as median and interquartile
range (IQR). Distribution of the continuous variables was
performed by wusing the Kolmogorov-Smirnov test.
Independent-sample #-test was applied to analyze normally
distributed data, whereas Mann-Whitney and Kruskal-
Wallis tests were applied to analyze nonnormally distrib-
uted data. The chi-square test was applied to examine
categorical data. Clinical and laboratory variables, which
differed significantly under comparative statistics between
survivor and nonsurvivor groups, were included in a Cox
proportional hazards regression model to identify prognos-
tic factors of mortality. We excluded variables from the sur-
vival analysis when the number of events was too small to
calculate hazard ratios (HRs) or if the number of missing
data was too high. Validity of the model was checked using
likelihood ratio test and Wald test. In sensitivity analysis,
we reran our Cox model after exclusion of already hospital-
ized subjects to avoid a potential selection bias. For all ana-
lyses and comparisons, a P value of .05 or less was overall
considered statistically significant.

RESULTS

General Characteristics

Population characteristics are described in Table 1. From
March 14 to April 11, 2020, 76 patients older than 84 years

were included. Median age was 90 (IQR, 86-92) years, rang-
ing from 85 to 99 years (mean age = 90.0 = 3.9 years). Forty-
two included patients (55.3%) were women. Twenty-four
patients (31.6%) were living in a long-term care facility. Sev-
enteen patients (22.4%) were already hospitalized at the time
of diagnosis. Median Clinical Frailty Score was 6 (IQR, 5-7),
corresponding to a “moderately frail” state (loss of autonomy
for outside activities and assistance inside). Seventy-four
patients (97.4%) presented with comorbidities, among which
49 (64.5%) had three or more. The most common com-
orbidities were arterial hypertension in 62 cases (81.6%), cog-
nitive impairment in 48 cases (63.2%), and cardiac
insufficiency in 24 cases (31.6%). Compared with the 54 sur-
vivors, the 22 nonsurvivors were predominantly men
(15 (68.2%) vs 7 (31.8%) in survivors; P = .011). In regard
to comorbidities, only cardioneurovascular disease frequency
differed between both groups (62.8% in nonsurvivors vs
37.0% in survivors; P = .013). Treatment by beta-blockers
and angiotensin-converting enzyme inhibitors or angiotensin
receptor antagonists did not differ between groups (respec-
tively 34.2% and 25.0% in the survivor group; 36.4% and
27.3% in the nonsurvivor group; P > .05).

Clinical Presentation and Laboratory Findings

The most common symptoms were asthenia (58 cases
(76.3%)) and fever (57 cases (75.0%)) (Table 2). The fre-
quency of these symptoms did not differ between survivors
and nonsurvivors. Confusion or delirium occurred in
54 cases (71.1%). Confusion was the only symptom in two
patients (2.6%). Dyspnea and desaturation were present at
admission for 38 patients (50.0%) and for 45 patients
(59.2%), respectively. Both were strongly associated to
mortality. Indeed, they respectively occurred in 18 cases
(81.8%) and 21 cases (95.5%) in nonsurvivors versus
20 cases (37.0%) and 24 cases (44.4%) in survivors
(P = .001 and P <.001, respectively). Expectorations,
cough, myalgia, and anorexia were also described. Initial
fall was reported at the onset of disease or as the motive of
admission for 19 patients (25.0%). Digestive symptoms
(nausea and vomiting, diarrhea, and abdominal pain) were
recorded in 17 cases (22.4%), and were associated with a
favorable outcome (29.6% in the survivor group vs 4.5%
in the nonsurvivor-group; P = .029). Agueusia and anosmia
were rarely reported, respectively in 4 (5.3%) and 1 (1.3%)
patients, as was headache (2 cases (2.6%)), with no signifi-
cant difference regarding outcome. For the 52 subjects liv-
ing at home or in a long-term care facility, the median time
from first symptoms to hospital admission was $ days
(IQR, 2-8 days). This delay did not differ significantly
between survivors (5 (IQR, 2-8) days) and nonsurvivors
(6 (IQR, 2-8) days) (P = .984).

Laboratory findings (Table 2) showed lymphopenia in
67 cases (88.2%) and thrombocytopenia in 11 cases
(14.5%). C-reactive protein, procalcitonine, D-dimers,
fibrinogen, and BNP were above their respective normal
limit in the whole cohort. Acute kidney injury occurred in
7 cases (9.2%). Nonsurvivors showed lower absolute lym-
phocyte count at nadir compared with the survivor group
(0.60 (IQR, 0.42-0.82) G/L vs 0.96 (IQR, 0.70-1.30) G/L;
P <.001). Nonsurvivors also exhibited significantly higher
C-reactive protein (CRP) at admission and follow-up



JAGS DECEMBER 2020-VOL. 68, NO. 12

A SERIES OF CASES OF COVID-19 IN OLDER ADULTS 2739

Table 3. Complications, Treatment, and Outcome

Complications All patients (N = 76)
Acute respiratory distress syndrome 22 (28.9)
Hypotensive shock 2 (2.6)

Cardiac decompensation 1 (14.5)
Hyperosmolar coma 2 (2.6)
Treatment All patients (N = 76)
Oxygen therapy 46 (60.5)
Maximal flow, L/min 5 (2.75-15)
Antibiotherapy 50 (65.8)
Betalactamine 39 (51.3)
Macrolides 31 (40.8)
Second-line antibiotherapy 1(14.5)
Glucocorticoid therapy 6 (7.9)
Hydroxychloroquine 5 (6.6)
Lopinavir-ritonavir 1 (1.3)
Cardiotropic treatment 1(14.5)
Curative anticoagulation 8 (10.5)
Outcome All patients (N = 76)
Total mortality at 21 days 22 (28.9)
Delay first symptom-death, d
Delay admission-death, d
Length of stay, d 11 (7—17)

Discharge before end of follow-up

Survivors (N = 54) Nonsurvivors (N = 22) P value
1(1.9) 21 (95.5) <.001

0 (0.0) 2(9.1) 1.000
5(9.3) 6 (27.3) .069

0 (0.0) 2(9.1) 1.000
Survivors (N = 54) Nonsurvivors (N =22) P value
25 (46.3) 21 (95.5) <.001

3 (1.7-5.0) 13 5 (5.0-15.0) <.001

29 (53.7) 1 (95.5) <.001
23 (42.6) 16 (72.7) .023
19 (35.2) 12 (54.5) 132

4 (7.4) 7 (31.8) .011

3 (5.5) 3(13.6) .351

4 (7.4) 1(4.5) 1.000
0(0.0) 1(4.5) 1.000
5(9.3) 6 (27.3) .069
5(9.3) 3(13.6) .684
Survivors (N = 54) Nonsurvivors (N = 22) P value

3(8-17)
6 (3-13.5)
12 (9-19.5) 6.5 (3-11.75) <.001
27 (50)

Note: Data are median (interquartile range) or number (percentage). P < .05 indicates significant differences between survivors and nonsurvivors.

(respectively 62.4 (IQR, 73.5-147.0) mg/L and 151.5 (IQR,
91.0-223.0) mg/L compared with 27 (IQR, 7-59) mg/L and

(IQR, 27-72) mg/L; P <.001). Serum creatinine at
admission and follow-up was significantly higher in non-
survivors (respectively P = .001 and P = .006). Troponin was
above average for 16 of the 41 patients (39.2%) and signifi-
cantly associated to outcome (P = .003). Median BNP increase
was significantly higher in nonsurvivors compared with the
survivors (325.0 (IQR, 137.0-638.0) pg/mL vs 137.5 (IQR,
44.7-371.2) pg/mL; P = .020). Albumin serum level was lower
in survivors than in nonsurvivors (26.5 (IQR, 23.7-32.0) g/L
vs 32.4 (29.5-34.7) g/L; P = .020). There was no significant
difference in white blood cell count, hemoglobin, platelet
counts, fibrinogen, D-dimer, and occurrence of acute renal
injury regarding outcome between survivors and nonsurvivors.
No viral coinfection was found for the 21 patients tested.

Lung imaging was available for 58 patients. Bilateral pul-
monary infiltration was reported for 41 patients (70.7%),
with no difference between survivors and nonsurvivors
(25 patients (71.4%) vs 16 patients (69.6%); P> .999).
Severity of lesions on computed tomography scanner tended
to be higher in nonsurvivors compared with survivors but did
not reach statistical significance (P >.05). Twelve patients
(20.7%) presented radiological signs of bacterial surinfection
without difference between the two groups.

Severity of COVID-19 was evaluated as mild for
12 patients (15.8%), moderate for 25 (32.9%), and severe
for 39 (51.3%). Nonsurvivors presented with significantly
higher frequency of severe form (21 cases (95.5%) vs
18 cases (33.3%) in survivors; P > .001).

Treatment and Outcome

Treatment related to COVID-19 was administrated to
60 patients (78.9%) (Table 3), consisting of oxygen therapy

by high-flow nasal canula in 46 (60.5%), antibiotherapy in
50 (65.8%), and specific treatment in 12 (15.8%), associat-
ing anti-inflammatory agents and antivirals. Regarding anti-
inflammatory treatment, glucocorticoids were administered
to six patients (7.9%). Five patients (6.6%) received hydro-
xychloroquine, and one patient (1.3%) received lopinavir/
ritonavir. Cardiac decompensation required a specific treat-
ment in 11 patients (14.5%). Nonsurvivors received signifi-
cantly more frequent oxygen therapy with higher flow
(P <.001) and more frequent antibiotherapy with use of
beta-lactamines versus nonsurvivors. ARDS occurred in 22
patients (28.9%). Cardiac decompensation occurred in 11
patients (14.5%), including six nonsurvivors (27.3%) ver-
sus five survivors (9.3%) (P = .069). Other complications
included hypotensive shock (2 cases (2.6%)) and hyper-
osmolar coma (2 cases (2.6%)). Case fatality rate at day
21 was of 28.9%. Mortality was higher in men (15/34
(44.1%)) versus women (7/42 (16.7%); P = .0115). Median
time from first symptom to death was 13 (IQR, 8-17) days,
and median time from admission to death was 6 (IQR,
3-13.5) days. Death occurred secondary to ARDS in
21 cases (95.5%). Associate established causes of death
included hyperosmolar coma in two cases (9.0%), hypoten-
sive shock in two cases (9.0%), and cardiac decompensa-
tion and metastatic cancer in one case (respectively 4.5%).

In survivors, median length of stay was 12 (IQR,
9-19.5 days). At the end of follow-up, 50.0% of patients
had been discharged home or in their original long-term
facility. ARDS subsequently occurred in one
vor (1.9%).

survi-

Prognostic Factors

Multivariate Cox proportional hazards regression analysis
was performed to identify prognostic factors of death.
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HR (95% ClI) P-value
Male sex - ,_:_._, 1.437 (0.437-4.728)  0.551
Cardiovascular disease = |§—.—| 2.536 (0.776-8.283) 0.123
Polypnea = —o0— 1.157 (0.315-4.247) 0.826
Desaturation = } : O | 6.184 (0.714-53.586)  0.098
CRP - ® 1.012(1.005-1.019)  0.001
Serum creatinine - Y 1.002 (0.993-1.011)  0.628
Lymphocyte count = I © F: 0.186 (0.037-0.932) 0.041
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Figure 1. Cox proportional hazard model analysis for death predictive factors at 21 days. CRP, C-reactive protein; HR, hazard

ratio.

Seven variables were analyzed, based on the difference
observed between survivors and nonsurvivors in univariate
analysis (i.e., sex, cardioneurovascular disease history, ini-
tial dyspnea, initial desaturation, lymphocytes, initial CRP,
initial serum creatinine, and lymphocyte count). Albumin
level was excluded from the analysis due to missing values.
Multivariate analysis showed that initial CRP level and
lymphocyte count on admission were significant indepen-
dent predictors of mortality at day 21 (Figure 1). Lympho-
cyte count at nadir was the strongest predictor of death
(HR = 0.186; 95% confidence interval (CI) = 0.037-0.932;
P = .03). Significance was also found for CRP level at
admission (HR = 1.012; 95% CI = 1.005-1.019). A sub-
group analysis limited to patients with community-acquired
SARS-CoV-2 infection identified the two same predictive
factors of death (CRP (HR = 1.011; 95% CI = 1.004-
1.019; P = .004) and admission lymphocyte count
(HR = 0.083; 95% CI = 0.011-0.605; P = .014; Supple-
mentary Figure S1).

DISCUSSION

In this study, we report a case series of 76 older adults
with confirmed SARS-CoV-2 infection and a global frailty
with high median age, undernutrition, and numerous com-
orbidities. COVID-19 was characterized by specific clinical
presentation associating high rates of confusion and fall, a
severe infection pattern, with more than half patients pre-
senting with severe pneumonia, and a day 21 mortality
rate of 28.9%. Factors associated with death were male
sex, history of cardioneurovascular disease, dyspnea and
low blood saturation at admission, lymphopenia, elevation
of inflammation markers, D-dimers, BNP, and troponin,
and low albumin. Independent predictive factors of death
identified were lymphocyte count at nadir and CRP at
admission.

Significant clinical features of COVID-19 associated
high frequency of confusion and delirium and frequent
occurrence of fall. The literature shows variable rates of
confusion associated to COVID-19 in general population
(from 9%" to 29.7%"). It has been reported as the only
sign of infection by SARS-CoV-2 in four cases reports in
older adults.”>™'® Causes of confusion during SARS-CoV-2
infection could be due to either direct virus invasion of the

central nervous system (CNS) with induction of CNS
inflammatory mediators'® or CNS complications of other
organ system failure, effect of sedative strategies, and pre-
existing cognitive decline. The high rate of confusion in our
study, associated with the high prevalence of preexisting
cognitive impairment, without any other neurological symp-
toms nor a proof of direct SARS-CoV-2 CNS invasion, sug-
gests that the confusion was rather an unspecific symptom.
In regard to falls, in respective series of 17 and 19 patients
older than 80 years, Godaert et al” and Olde Rikkert et al*°
found similar rates of fall as the one we report (respectively,
23.5% and 32%). Falls were also reported as the first
symptom in Olde Rikkert et al and Neerland et al.” Both
confusion and delirium and falls most likely reflect the
frailty state of the patients of our cohort, with vulnerability
to poor resolution of homeostasis following an infectious
stress.”! Nevertheless, initial cognitive status and confusion
were not associated to outcome in our series. Older subjects
are prone to atypical presentation of illnesses, including
infectious diseases, and these forms are associated with
worse clinical outcome.”* Awareness on atypical presenta-
tion of COVID-19 in older adults, including isolated confu-
sion, fall, absence of fever, or prominent digestive
presentation, will allow for appropriate care without delay
and avoid viral spread in medical institution. Likewise, any
significant change in clinical status from baseline in older
adults with no evident explanation should be evaluated for
COVID-19 infection during the current pandemic.

Subjects of our series had typical signs of viral infection
and pneumoniae: fever, dyspnea, cough, and expectoration.
In several series,”®* older adults could lack signs of viral
infection but frequency of those signs in our series did not
appear different than observed in general adult population
in large analysis.?* There was no significant difference in
the upper respiratory tract symptoms (cough and expecto-
ration) between survivors and nonsurvivors, whereas dys-
pnea, desaturation, and minimal saturation number were
significantly more severe on admission concerning the non-
survivor patients.> The prevalence of digestive symptoms
(nausea and vomiting, diarrhea, and abdominal pain) was
higher than the one reported in general adult population
(15%) in a large meta-analysis including 7,000 cases.*® Sur-
prisingly, in our cohort, it was associated with a positive
outcome, whereas, in younger adult series, it was associated
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with more severe symptoms and higher prevalence of com-
plications. The reasons that could explain those differences
are not clearly stated yet.>®*’

Our patients displayed typical laboratory results
reported in COVID-19. A large majority presented with
lymphopenia and, to a lesser extent, thrombopenia, which
have been both largely described.” Although COVID-19 has
initially been reported as a respiratory syndrome, it is now
clear that it affects multiple organs.*® We observed metabolic
complications (kidney injury and diabetes mellitus decom-
pensation) as well as frequent cardiac decompensation. Car-
diac failure occurred in 13.2% of the cases, and high BNP
level and elevated troponin were associated with mortality.
Worsening of previous cardiac condition and coronary heart
disease have been reported to be associated to poor outcomes
in influenza and other respiratory viral infections.”’
Hypoalbuminenia was associated with poor outcome in our
cohort that showed already a high prevalence of malnutri-
tion at baseline. Combined hypoalbuminemia and low BMI
has been shown to be a powerful prognostic indicator of high
mortality risk in older individuals with limited performance
status.>>® In addition, hypoalbuminemia predicts outcome
of COVID-19 independantly of age and comorbidity.>!

Oxygen therapy was required more often in our series
than in large series of younger adult subjects, all form of dis-
eases confounded, probably to be attributed to the severity of
disease in regard to age and comorbidities. Antibiotherapy
use was similar to the one reported for general adult popula-
tion'> and associated to an unfavorable outcome. Anti-
inflammatory drugs, hydroxychloroquine, and antiviral treat-
ment were not associated with outcome but seldom used in
our cohort. Variability of treatment in context of frequent
contraindications, decision of therapeutic limitations, and
changing evidence regarding treatment of COVID-19 does
not allow us to draw any recommendation.

In older patients, mortality rate was variable through
the series. Wang et al observed a mortality of 19.2%° (339
patients; mean age = 69 years) but the population reported
presented with less associated comorbidities than our series.
On 5,700 subjects treated in New York for COVID-19,
Richardson et al® found a mortality of 60.6% in 155 subjects
aged 80 to 89 years and of 63.2% in 44 subjects older than
90 years. Our mortality rate was significantly inferior to the
one reported in Richardson’s work and is closest to the one
observed in general older adult population. Extended delay
to hospitalization in Richardson cohort, as the delay of death
after hospitalization appears short (median = 3.0 days),*?
could account for this difference.

Our overall cohort presented with numerous factors of
negative outcome: comorbidities with preexisting concurrent
cardioneurovascular diseases, lymphopenia and thrombocyto-
penia, high D-dimers, high inflammation markers,* and ele-
vated troponin. Delay between first symptom and death
(median = 13 days) was shorter than reported in large series
for younger patients,* which can be most likely attributed to
the frailty of our population and the severity of the disease.
Mortality once ARDS occurred was 95.5%, higher than the
mortality reported in the adult critically ill population (from
50% to 61.5% in large cohorts****3), explained by the fact
that the included patients were not eligible for intensive care.

Median length of hospital stay for the survivors was
significantly higher than usually reported, consistent with

aging, comorbidities, and lower lymphocyte count observed
in our patients.>*** Interestingly, only two laboratory data
were independent predictors of death in the current cohort
(i.e., CRP on admission and absolute lymphocyte count).
These variables were previously identified as prognosis vari-
ables in large cohort of adult patients* and in series focus-
ing on older patients.>® Why lymphopenia is associated to
and predicts mortality is still unclear. We hypothesize that
it may result from direct lymphocyte infection by the virus,
inflammation leading to apoptosis, or inhibition of lympho-
cytes by metabolic disorders.** Moreover, lymphopenia is
known to constitute biological sign of prognostic significance
in geriatrics associated with mortality.>”*® CRP is an acute
phase reactant and a marker of interleukin-6-mediated
inflammatory reactions.>” It was reported previously to pre-
dict severity in SARS of other origin.** COVID-19 is charac-
terized by a male predominance, which is also associated to
higher mortality and severity.”*' However, as females are
overrepresented in the older population, male proportion was
lower in our series. It was associated to an unfavorable out-
come but did not predict mortality. Diabetes mellitus, hyper-
tension, and cardiovascular or respiratory diseases have also
been reported to affect the prognostic of COVID-19.* Cardio-
vascular diseases were more frequent in the nonsurvivor
group but were not identified as a predictor of outcome in
multivariate analysis. Our whole population presented with
frequent and multiple comorbidities, which may not have
enabled us to measure their potential weight on prognosis.

Literature about COVID-19 mortality in older adults
living and cared for in nursing home or long-term care
facility is still scarce.***® Mortality ranged from 29% to
47.5%, with variable hospitalization rate*>™** in available
studies, higher that the mortality we observed.***® We can
hypothethize on a benefit of active treatment with specific
care of complications and close monitoring in hospital for
oldest patients.

Our study has several limitations, mainly due to its
monocentric characteristic and with a midterm follow-up,
thus limiting external validity and long-term study of
COVID-19. Furthermore, we have enrolled all patients
needing hospitalization, including patients still living at
home or living in long-term facility and patients already
admitted. This sample heterogeneity could lead to different
clinical presentations and risk factors for severe COVID-19.
Finally, the size of the cohort might have limited the ability
to identify clinically relevant prognostic factors due to a
lack of statistical power.

In conclusion, the current prospective cohort study was
one of the largest studies conducted in oldest-old patients
with COVID-19 infection managed in a real-life setting.
COVID-19 appears as a severe condition in the older adults
with a majority of severe forms and a high 3-week mortal-
ity rate. Distinctive features can be identified in older adults,
including multiple organ injuries and atypical clinical pre-
sentation. The current study emphasizes the need for early
identification and intensive surveillance, leading to appro-
priate care management of SARS-CoV-2 infection. Preven-
tive strategies to avoid transmission to this particularly
vulnerable patient setting still remain in great need. Finally,
further multicenter studies focusing on this specific popula-
tion are needed as, despite a higher mortality rate than in
younger adults, early diagnosis, close monitoring, and
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appropriate care of the disease and its complications should
benefit the oldest-old patients.
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