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Table 1
Demographics and clinical data comparing survivors and deceased COVID-19 patients ad-
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Oldest-old Covid-19 patients: Lessons learnt in a

geriatric intermediate care unit
mitted in IMCU.

Survivors Deceased
Total
are at higher risk of acute respiratory distress syndrome (ARDS) and N = 10 N = 10 N = 20
Age, year Median [IQR] 87.6
[83.1–90.3]

86.1
[81.9–91.2]

87.1
[82.8–90.6]

Length of stay, days median
[IQR]

4.0 [3.0–5.0] 5.5 [4.0–7.0] 4.0 [3.0–7.0]

Sexe (F/M) 4/6 2/8
SAPS2a 43.5

(39.3–47.7)
38.7
(33.1–43.8)

41.1
(35.6–46.6)

SOFAb 3.7 (2.2–5.2) 4.8 (3.3–6.3) 4.3 (2.8–5.8)
PaO2/FiO2 22 19 20.5

Associated diagnosis N (%)
Heart failure 6 (60%) 6 (60%) 12 (60%)
Bacterial pneumonia 2 (20%) 2 (20%) 4 (20%)
Other 1 (10%) 2 (20%) 3 (15%)
Frailty clinical scorec 4.5 [3.5–6.0] 6.0 [5.5–6.5] 5.5 [4.5–6.5]

a SAPS2: Simplified Acute Physiology Score (0–163) [7].
b SOFA: Sequential Organ Failure Assessment (0–24) [8].
c (Datas's missing for 2 patients in each group).
Oldest-oldpatients(>80yo)withcoronavirusdisease19(COVID-19)

death [1]. They are also less likely to be admitted in an intensive care
unit (ICU) for intubation due to beds shortage in a pandemic context
[2]. In addition, the benefit of prolongedmechanical ventilation remain
uncertain in suchapopulation,not only due to the severity of respiratory
distress by Sars cov 2 infection, but also by the consequences of invasive
mechanical ventilation and prolonged sedation, such as delirium and
sarcopenia. COVID-19 pneumonia can lead to an ARDS pattern butwith
some specificity. Distinctive features are severe hypoxemia often associ-
atedwith near normal respiratory system compliance. Recrutability by
positive pressure seems effective in most of the case. Hypercarbia is
rare, excepted amongCOPDpatients. Thus, for oldest-oldpatients not el-
igiblefor intubation,anadmissioninanintermediatecareunit(IMCU)for
non-invasive therapy such asHigh FlowNasal Cannula (HFNC) andCon-
tinuousPositiveAirwayPressure(CPAP)couldbeanalternative [3,4,5,6].

We report our experience of the 4-bed geriatric IMCU located inside
the geriatric hospital (166 acute care beds) of the Geneva University Hos-
pitals, in Switzerland. From March 13 to May 11, 2020, 20 patients were
admitted to the IMCU (median age 87.1 [83–91], 70% male). They
accounted for 8.5% of the 235 COVID-19 patients admitted in the geriatric
hospital with an updated goal of care excluding an intubation for invasive
ventilation. Clinical criteria for IMCUadmissionwere respiratory rate (≥20/
min), oxygen saturation (<92%) with 32% FiO2 or more, and oxygen sup-
ply necessary (Fi02 > 32% or increased oxygen needs with dyspnea wors-
ening). The main diagnosis was hypoxemic Sars-Cov2 pneumonia (75%),
associated with acute heart failure in 60% of them. The mean PaO2 at ad-
mission was 9.8 ± 2.5 kPa with a FiO2 ranging from 35 to 90%, with a
mean PaO2/FiO2 of 23.6 ± 7.5 kPa. The mean score for Simplified Acute
Physiology Score (SAPS II) was 41.6 ± 5.5 (0–163) and for Sequential
OrganFailureAssessment (SOFA)was4.5±1.5 (0–24) [7,8].Management
consisted of a combinationof CPAP (17) and/orHFNC (13) (to reachanob-
jective of SpO2 ≥ 92%), with respiratory physiotherapy and earlymobiliza-
tion for all patients. Drug therapies were diuretics (18) and antibiotics
(16). At 30 days from IMCU admission, 10 patients deceased, 8 were
discharged from the hospital to their previous place of living and 2
remained hospitalized for rehabilitation. Demographics and clinical data
were not different comparing survivors and deceased. (Table 1).

For each patients, goals of care were discussed at admission in the
context, taking account patient's wishes, advance care planning when
presents. Only people with do not resuscitate order and do not intubate
order could be admitted to IMCU. Each admissionwas assessed together
by physicians in charge of the patient in the acute geriatric ward and by
the IMCU medical team, taking account frailty and adherence to treat-
ment. Frailty was estimated by the Clinical Frailty Score, the level of de-
pendency before admission, actives comorbidities, nutrition score
(NRS). Multidisciplinary team, including nurses, physiotherapists, med-
ical team, and palliative care team, made this assessment.
https://doi.org/10.1016/j.jcrc.2021.02.003
0883-9441/© 2021 Elsevier Inc. All rights reserved.
Inourexperience,halfof theoldest-oldCovid-19patientsadmitted in
the IMCUwith bad prognosis with acute respiratory distress survived.
They benefitted from a combination of CPAP and/or HFNC in association
withphysiotherapyandearlymobilization. Inaddition,heart failurewas
very prevalent and concomitant with Covid-19 pneumonia. This chal-
lenging differential diagnosis of ARDS required cautious management
andwas facilitated, in our experience, by daily bedside lung ultrasound.

In our knowledge, our series is the first one suggesting that the asso-
ciation CPAP/HFNC can be efficient in hypoxemic respiratory distress
among oldest-old Covid-19 patients (mean age 87 yo) [9]. Furthermore,
the multidisciplinary team in a geriatric center helped to take into ac-
count patient frailty and comorbidities.

Wewerenotabletodetectrisk factorsofbetteroutcomes; furtherstud-
iesconcerningbiggernumbersofpatientsarenecessarytoidentifyaclinical
pattern of oldest-old Covid-19 patients who can benefit from IMCU non-
invasivemanagement. Our results highlight the importance of an early
scale-up capacity in IMCU beds and staff during the COVID-19 pandemic
that should take into account the specific population of the oldest-old.
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with acute respiratory failure admitted in a geriatric intermediate care
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seempotentially benefit in such populationwith clinical success despite
the severity of theCOVID19diseaseswith severe acute respiratory failure.

Ethics approval and consent to participate

This studywasconducted inaccordancewiththeprinciplesof theDec-
laration ofHelsinki andwas approved by theGeneva Ethics Committee.

Consent for publication

Not applicable.

Availability of data and materials

The datasets generated during and/or analysed during the current
studyareavailablefromthecorrespondingauthoronreasonablerequest.

Funding

None.

Authors' contributions

CC: recorded and analysed data and contribute in writing the
manuscript.

TF: recorded and analysed data and contribute in writing the
manuscript.

MD: recorded and analysed data and contribute in writing the
manuscript.

SL: recorded and analysed data and contribute in writing the
manuscript.

VT: wrote the manuscript, read and corrected the final manuscript.
FH: performed the statistical analysis, wrote the manuscript, read

and corrected the final manuscript.
DZ: written themanuscript, read and corrected the finalmanuscript.
XR: was a major contributor in writing the manuscript, read and

corrected the final manuscript.
All authors read and approved the final manuscript.
We certify that this document is not being reviewed elsewhere, that

none of its contents have already been published, that all authors have
read and approved the manuscript.

We confirm that all authors have no conflict of interest to disclose in
connection with this article, whether they are products or companies
mentioned in the article or competing products or companies.

Declaration of Competing Interest

The authors declare that they have no competing interests.

Acknowledgements

None.

References

[1] Hewitt J, Carter B, Vilches-Moraga A, et al. The effect of frailty on survival in patients
with COVID-19 (COPE): a multicentre, European, observational cohort study. Lancet
Public Health. 2020 Aug;5(8):e444–51 [Epub 2020 Jun 30].

[2] Chong E, Chan M, Tan HN, Lim WS. COVID-19: use of the clinical frailty scale for crit-
ical care decisions. J Am Geriatr Soc. 2020;68(6):E30–2. https://doi.org/10.1111/jgs.
16528.
55
[3] Plate JDJ, Leenen LPH, Houwert M, Hietbrink F. Utilisation of intermediate care units: a
systematic review. Crit Care Res Pract. 2017;2017:8038460.

[4] Sztrymf B, Messika J, Mayot T, Lenglet H, Dreyfuss D, Ricard JD. Impact of high-flow
nasal cannula oxygen therapy on intensive care unit patients with acute respiratory
failure: a prospective observational study. J Crit Care. 2012;27(3) (324.e9-324.
e3.24E13).

[5] Messika J, Ben Ahmed K, Gaudry S, et al. Use of high-flow nasal cannula oxygen ther-
apy in subjects with ARDS: a 1-year observational study. Respir Care. 2015;60(2):
162–9.

[6] Spicuzza L, Schisano M. High-flow nasal cannula oxygen therapy as an emerging op-
tion for respiratory failure: the present and the future. Ther Adv Chron Dis. 2020;11.
https://doi.org/10.1177/2040622320920106 2040622320920106. Published 2020
May 13.

[7] Le Gall J, Lemeshow S, Saulnier F. A new simplified acute physiology score (SAPS II)
based on a European/North American multicenter study. JAMA. 1993;270(24):
2957–63.

[8] Vincent JL, Moreno R, Takala J, et al. The SOFA (Sepsis-related Organ Failure Assess-
ment) score to describe organ dysfunction/failure. On behalf of the working group
on sepsis-related problems of the European society of intensive care medicine. Inten-
sive Care Med. 1996;22(7):707–10.

[9] Scala R. Challenges on non-invasive ventilation to treat acute respiratory failure in the
elderly. BMC Pulm Med. 2016;16(150).

Clémence Cuvelier MD
Divison of InternalMedicine for the aged, Department of Rehabilitation and

Geriatrics, University Hospitals of Geneva, Geneva, Switzerland

Thomas Fassier MD, PhD
Divison of InternalMedicine for the aged, Department of Rehabilitation and

Geriatrics, University Hospitals of Geneva, Geneva, Switzerland

Meddy Dalex MD
Divison of InternalMedicine for the aged, Department of Rehabilitation and

Geriatrics, University Hospitals of Geneva, Geneva, Switzerland

Simon Lagrue MD
Divison of InternalMedicine for the aged, Department of Rehabilitation and

Geriatrics, University Hospitals of Geneva, Geneva, Switzerland

Véronique Trombert MD
Divison of InternalMedicine for the aged, Department of Rehabilitation and

Geriatrics, University Hospitals of Geneva, Geneva, Switzerland

François R. Herrmann MD, MPH
Division of Geriatrics, Department of Rehabilitation and Geriatrics,

University Hospitals of Geneva, Geneva, Switzerland

Dina Zekry MD, PhD
Divison of InternalMedicine for the aged, Department of Rehabilitation and

Geriatrics, University Hospitals of Geneva, Geneva, Switzerland

Xavier Roux MD
Divison of InternalMedicine for the aged, Department of Rehabilitation and

Geriatrics, University Hospitals of Geneva, Geneva, Switzerland
Division of Intensive Care, Department of Anesthesiology, Pharmacology
and Intensive Care, University Hospitals of Geneva, Geneva, Switzerland

⁎Corresponding author at: Chemin du Pont-Bochet 3, Thônex,
Switzerland.

E-mail address: xavier.roux@hcuge.ch

http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0005
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0005
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0005
https://doi.org/10.1111/jgs.16528
https://doi.org/10.1111/jgs.16528
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0015
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0015
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0020
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0020
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0020
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0020
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0025
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0025
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0025
https://doi.org/10.1177/2040622320920106
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0035
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0035
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0035
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0040
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0040
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0040
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0040
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0045
http://refhub.elsevier.com/S0883-9441(21)00027-7/rf0045
mailto:xavier.roux@hcuge.ch

