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Venerable but Vulnerable:
When Centenarians Encounter
Coronavirus Disease 2019

To THE EpITOR—The current pandemic
of coronavirus disease 2019 (COVID-19)
has reminded us of the extent of human
exposure to infectious disease. Older age
is one of the main causes of death in pa-
tients with severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) [1,
2]. Centenarians, who overcame the 1918
flu pandemic, world wars, and communi-
cable diseases such as polio or smallpox
during the 20th century, are now facing
a new health challenge. Although they
are generally vulnerable, some centenar-
ians seem to have a better prognosis than
younger people against COVID-19.

In this study, we report the baseline
characteristics and outcomes of COVID-
19 centenarians included in the NOSO-
COR Project (0.4% of 1380 patients) [3]
or in the NOSO-COR 2 Project (0.4%
of 785 patients) (no. CNIL 21 5255) and
hospitalized in Lyon University hospitals
(France) (Table 1).

In total, 9 centenarians, 7 females and
2 males, with a laboratory-confirmed
COVID-19 diagnosis were hospitalized.
All patients presented at least 1 comor-
bidity: 7 had cardiovascular diseases
(mainly high blood pressure); 4 had
chronic neurological disorders; and 4 had
rheumatic syndromes. Six presented mild
symptoms, particularly fever lower than
39°C, moderate weakness, and cough.
Only 1 patient had anosmia and ageusia.
Of the 5 patients with a chest x-ray avail-
able, 4 presented lung lesions. High levels
of C-reactive protein were observed in
7 cases. Neutrophil-to-lymphocyte ratio
was increased in 3 patients. Except for
an observed increase in renal markers,
creatinine, and urea in 3 deceased cen-
tenarians, other hematologic and chem-
istry data were in the range of normal
values. Of the 3 patients with elevated
renal markers, 2 had no known renal

comorbidities. Three patients under-
went ventilation and required the use of
a high concentration mask. Antibiotics
were prescribed in 6 patients, whereas 1
patient received both antibiotics and an-
tiviral drugs. Four patients died during
their hospital stay, 1 (n = 1), 7 (n = 2),
and 37 days (n = 1), respectively, after
admission to COVID-19-dedicated hos-
pital ward. These patients have presented
digestive disorders, confusion, shortness
of breath, and renal failure at admission.

The results of our study showed that
clinical features of COVID-19 in very old
patients were very heterogeneous ran-
ging from asymptomatic to severe disease
with rapid disease progression and death.
Similar atypical presentation was also re-
ported for influenza and other respiratory
viral infections [4]. The large majority
of centenarians were female (77.8%). A
longer life span in women than in men
may partly explain the observed results.
For example, in France, women repre-
sented 82% of centenarians in 2017 [5].
Furthermore, elderly women are known
to be less affected by life-threatening dis-
eases than their male counterparts [6]. In
addition, higher COVID-19-related mor-
tality rates were reported in males [2].

In summary, we observed that centen-
arians could recover from a SARS-CoV-2
infection. High SARS-CoV-2 antibody
titers have been suggested to be associ-
ated with convalescence and recovery [7]
and could explain the survival in some of
our patients. More studies investigating
other potential predictors of outcome
(ie, nutrition, comorbidities) in this frail
population are warranted.

Finally, no centenarian was transferred
to intensive care units (ICUs) in our study.
As reported in our previous publication
[8], rapid management, thanks to earlier
presentation at hospital, and/or shortage
of intensive care resources in the context
of a pandemic could impact the decisions
about ICU admission in this population.
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Considering the potential increase in the
number of centenarians in the future, les-
sons learned from the COVID-19 pan-
demic should be kept in mind for better
management of this population in case of
a new emerging infectious disease.

PATIENT CONSENT

Patients had been informed of the object-
ives and their rights to refuse to participate
in the study or withdraw at any time using
simple, understandable terms. The data
in this study come from data collected in
the context of medical care. Therefore, in
accordance with the French law, General
Data Protection Regulation (RGPD),
this study does not fall within the scope
of research involving the human person
and therefore does not require written
consent from the patients included. For
the NOSO-COR study, ethical approval
was obtained from the clinical research
and committee of Ile de France V on
March 8, 2020. The registration number
on ClinicalTrial.gov is NCT04290780.
Ethical approval was obtained for NOSO-
COR 2 from the committee of Hospices
Civils de Lyon on December 31, 2020 and
has been registered with the Commission
Nationale de I'Informatique et Libertés
(CNIL) under number 21_5255.

Acknowledgments

We thank Michelle Grange for language
editing.

Authors contributions. P. V. contributed to
conceptualization; C. E., L. H., and M. S.-E. con-
tributed to data acquisition; J. D. and P. V. con-
tributed to statistical analysis and validation;
J. D, M. S.-E,, C. E,, and P. V. contributed to
writing the original draft; all authors contributed
to writing, reviewing, and editing the paper.

Financial support. This work was supported
by partial funding by REACTing (Research and
ACTion targeting emerging infectious diseases) -
INSERM, France and a donation from Fondation
AnBer (http://fondationanber.fr/). The funders
had no role in the study design, data collection
and analysis, decision to publish, or preparation
of the manuscript.

Potential conflict of interest. P. V. declares
grants from ANIOS and MSD and consulting

CORRESPONDENCE e« OFID « 1


http://fondationanber.fr/

'sisouBelp 61-QIAQD 40 Aep 8yl Uo pe19s||0D,
‘810z @0Uls piem uolieljiqeyal ul pazijeldsoy aned,

"swoldwAs Jo 18su0 Jo Aep ay1 pazijeldsoy aiam siuaned 1eyl Seledipul 018z pue ‘UoIssIWpE [eUdSOY 81048q PaLINd20 SWoldWAS JO 18SUO 1By SUBSW anjeA aAleBaN,

‘syuaned g1-gIAQQD d1euluIslapul Jo palinboe-jelidsoy 1oj u

dsns 1e 1o ‘siu

“(SUOIIUIBP-8OUB|[I8AINS/20UB|IBAINS/6 L-PIA0O/US/N8 BAOING 0PI MMAY/:SARY) [013U0D PUB UORUSASI 8seas|q 10} 813ua) ueadoing !61-QIAQD 10} SUORIULEP SOUE|IBAINS,,

ed 61-QIAQD PaIINboe-ALUNWWIOD 0} UOISSILLPE 18 WOoldWAS,

‘umou| Jou ‘N ‘e|geolidde Jou ‘yN {|0JIU0D puB UORUSASId 8seasiq Jo} 8ua)) uesdoind ‘DdD3 ‘6L0Z 9SeSSIP SNIIABUOI0D ‘6L-IAQD :SUOIEIABIQAY

pai1anooay pasesdaq palanooay pai1anoosy pasesdaq pasesdaq paseads palanooay pai1anooay awWooINQ0
QauoN SuopN SUOoN SauoN SUoN BauoN J0MQIyul eseslold SN SauoN S[_JIAIIUY
Jougiyut
auojouinD auojouinD aseweoe|
onoigiue JeyiQ ‘uljjiolued ‘uniodsojeyde) BUON ulodsojeyde) -elag  10liQIyul 8sewleloe|-eleg SN BUON sonoignuy
sjuswiiesl|
ones a1AooydwA|
9 4] 8 9€¢ g€l 76 7'e 4 724 9> -o1-8jiydonnaN
(1/B6w)
97 oLl 7'€8 7°00L 0L 9'96 773 9L 8'29 g> utel01d eAoe8) O
,Slalaweled [eoifojoig
uonednsuo)
uonos) ‘alepnxe [eabuhieyd
uonoaul UoI108jul [eLIB10Eq -Ul [eL81OE] AlEpU0DDS uole} ‘uoney Aeys [eyidsoy Buunp
uonel |elie10eq Alepuodas ‘uol AJepuodass ‘uoneind uonend  ‘uoneynosne bun| [ewlouqy  -nosne bun|  -nasne Bun| [ewLouqy Sa.n1ea) [edIUIO
-Inosne Bun| [ewLouqy -e}noasne bun| |ewouqy -sne Bun| [ewiouqy -sne Bun| [ewlouqy ‘eaoudsAqg |ewouqy ‘esoudsAqg ] SUON paiejal-61-dIA0D
sAep ul swoy
4 6 Ge L L L 6z VN ve -dwAs jo uoneing
,SwoidwAs
pue uoissiwpe [eyd
€= 0 0 0 2E91 vN 9z -soy usemiaq AejeQ
qluoniuysp
peJinboe 0QD3) uowisinb
paJiinboe-Ayunwwio) paJinboe-Ajunwuwio) palinboe-Ayunwwio) paJinboe-Ajunwwio) palinboe-Ayunwwio)  -Alunwiwo) palinboe-jendsoH VN palinboe-jeydsoH -0e 61-AIA0D
|ewIoN |ewouqy |ewouqy |ewouqy pawulopad 10N |ewouqy paw.opad JoN paw.opad Jo0N paw.opad JoN Aelx Bun
suordwAs uled
uoisny oeIpie) 'eIxalouy ‘elLSO Je|nasn|A ‘eyoepesH
-}o [BINd|d ‘Wsljoqule ain|iej [eUSY ‘SSBUNEAM  -UY ‘BISNaby ‘ssauxeam uoisny ‘easneN ‘esyielq
Aseuoul|ng ‘uted 1say) |esouan) ‘ainssaid poojq  [elouan) ‘s||Iy) ‘Yieaid Jo SSaUXEaM [elausD) -uo) ‘ybnon 'SSOUNBOM [BJOUSD) SSOUXBaM [elaUSD)
‘ainssaid poojq ybiH YBIH ‘yleslq JO SSAULIOYS  SSBULOYS 'Ybno) Jena ybnoy ‘1ona4 41eaiq JO SSaUHOYS Jona ‘Iona4 ‘'ybnoy ‘Jena4 auopN ‘eayllelq ‘1ons4 LSwordwAg
(Jo) uoISSIWpE
c9e vie ¢'8E (/2] '8¢ L'8¢ L'9€ 8'9¢ 98¢ 1e ainjesaduwia]
uonoaul Aleunn
‘aseasip Aleuow|nd sajaqelp
21U0IYD ‘eseasip [euay aseasip ollewnayy 9seasIp dlleunayy wisipios wisipioiAyiodAH uolissiupe
‘ases aseasIp Aleu ‘ainssaid poo|q ybiH ‘ainssaid poo|q ybiH -AyrodAH ‘asea  9seasIp dllewnayy 1€ sa1lIpIgJouwod
elwapidiisAg -sIp onewnayy ‘AlseqQ -ow|nd o1uoy) ‘1epio ‘aseas|p ‘osea ‘ainssaid Alsaqo -sIp [eo1Bojo. ‘9seas|p [eol pue suoip
‘ainssaid poo|q ybiH ‘ainssaid poojq ybiH -sIp WylAyl oeipie) |eaifojoinau d1uoIy) -sIp [e2160j0INBU D1UOIYD) poo|q ybiH ‘ainssaid poo|q ybiH -nNau oluoIy) -Bojoinau o1uoiy) -uoo BulApepun
(/B3
evl N (414 GE £9¢ 44 0€ 99L 66L xopul ssew Apog
slewa EIEN EIEIN slewa4 alewa slewa4 slewa slewa4 slewa PELS
0oL 0oL 0oL Lol 0oL 0L 0oL Lot 0oL sieah ui eby
6 "ON 1ueiied 8 "ON 1uaned [ "ON 1uaiied 9 "ON 1uaned G "'ON 1Uaned 1 ‘ON lueied € "ON 1uaied Z "ON 1ualied | 'ONluailed  sanjep sonsleloeley)
|ewIoN

0202 ‘s|endso Aysianiun uoky je pazijeydsoy g1-QIAQD YA SUBLIBUBJUSY BulN Ul Sainjead AlojeloqeT pue ‘jeajur|) ‘aiydeibowaq

‘L alqeL

2 « OFID « CORRESPONDENCE


https://www.ecdc.europa.eu/en/covid-19/surveillance/surveillance-definitions

fees with Pfizer, Sanofi, and Astellas. All au-
thors have submitted the ICMJE Form for
Disclosure of Potential Conflicts of Interest.
Conflicts that the editors consider relevant
to the content of the manuscript have been
disclosed.

Juliette Dessemon,"” Christelle Elias,2
Laetitia Henaff,' Mitra Saadatian-Elahi,’ and
Philippe Vanhems'?**

"Equipe Santé Publique, Epidémiologie et Eco-évolution
des Maladies Infectieuses, CIRI, Centre International de
Recherche en Infectiologie, Université Lyon, Inserm, U1111,
Université Claude Bernard Lyon 1, Lyon, France, “Unité
d'Hygiene, Epidémiologie, Infectiovigilance et Prévention,
Hospices Civils de Lyon, Lyon, France, *Unité d'Hygiene,
Epidémiologie, Infectiovigilance et Prévention, Centre
Hospitalier Edouard Herriot, Hospices Civils de Lyon, Lyon,
France “F-CRIN, Réseau Innovative Clinical Research in
Vaccinology (I-REIVAC), Paris, France

References

1. Zhang Y, Luo W, Li Q, et al. Risk factors for death
among the first 80 543 COVID-19 cases in china:
relationships between age, underlying disease,

case severity, and region. Clin Infect Dis 2021; doi:
10.1093/cid/ciab493

. Williamson EJ, Walker AJ, Bhaskaran K, et al.

Factors  associated ~with ~ COVID-19-related
death using OpenSAFELY. Nature 2020; 584:
430-6.

. Saadatian-Elahi M, Picot V, Hénaff L, et al. Protocol

for a prospective, observational, hospital-based
multicentre study of nosocomial SARS-CoV-2
transmission: NOSO-COR  Project. BMJ Open
2020; 10:e039088.

. Kodama E Nace DA, Jump RLP. Respiratory syn-

cytial virus and other noninfluenza respiratory
viruses in older adults. Infect Dis Clin North Am
2017; 31:767-90.

. Insee. POP1B - Population par sexe et 4ge en 2017

— France entiére — Evolution et structure de la pop-
ulation en 2017. Available at: https://www.insee.fr/
fr/statistiques/45153192sommaire=4515349&geo
=FE-1. Accessed 22 April 2021.

. Perls TT. Male centenarians: how and why are they

different from their female counterparts? J Am
Geriatr Soc 2017; 65:1904-6.

. Foley MK, Searle SD, Toloue A, et al. Centenarians

and extremely old people living with frailty can
elicit durable SARS-CoV-2 spike specific IgG
antibodies with virus neutralization functions

following virus infection as determined by serolog-
ical study. EClinicalMedicine 2021; 37:100975.

8. Vanhems P, Gustin MP, Elias C, et al; COVID-
Outcomes-HCL Consortium. Factors associated with
admission to intensive care units in COVID-19 pa-
tients in Lyon-France. PLoS One 2021; 16:e0243709.

Received 15 July 2021; editorial decision 11 November
2021; accepted 23 November 2021

Correspondence: Philippe Vanhems, MD, PhD, Groupement
Hospitalier ~ Centre, Unité d'Hygiene, Epidémiologie,
Prévention - Batiment 1, 5, place d'Arsonval-69437 Lyon cedex
03, France (philippe.vanhems@chu-lyon. fr).

Open Forum Infectious Diseases®2022

© The Author(s) 2022. Published by Oxford University Press
on behalf of Infectious Diseases Society of America. This
is an Open Access article distributed under the terms
of the Creative Commons Attribution-NonCommercial-
NoDerivs licence  (https://creativecommons.org/licenses/
by-nc-nd/4.0/), which permits non-commercial reproduction
and distribution of the work, in any medium, provided
the original work is not altered or transformed in any
way, and that the work is properly cited. For commercial
re-use, please contact journals.permissions@oup.com
https://doi.org/10.1093/0fid/0fab580

CORRESPONDENCE « OFID « 3


https://orcid.org/0000-0002-5445-8303
https://doi.org/10.1093/cid/ciab493
https://www.insee.fr/fr/statistiques/4515319?sommaire=4515349&geo=FE-1
https://www.insee.fr/fr/statistiques/4515319?sommaire=4515349&geo=FE-1
https://www.insee.fr/fr/statistiques/4515319?sommaire=4515349&geo=FE-1
mailto:philippe.vanhems%40chu-lyon.fr?subject=
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

