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Kernergebnisse

Aktuell verfiigbare Datenlage zur Epidemiologie von Long-Covid unzureichend fiir konkrete Schlussfolgerungen:
Unterschiede in den Long-Covid Pravalenzen zwischen hospitalisierten und nicht-hospitalisierten Covid-19 Patient*innen und
fiir verschiedene Nachbeobachtungszeitraume:
= 1-3 Monate nach der akuten SARS-CoV-2 Infektion: 5-36 % der ambulant behandelten Patient*innen versus 39-72 % der
stationar behandelten Patient*innen
m 3-6 Monate danach: 2-21 % versus 51-68 %

= >6 Monate danach: 13-25 % versus bis zu 60 %

Die am hdufigsten berichteten Symptome unter den Long-Covid Patient*innen zwischen 1-3 sowie 3-6 Monaten nach der akuten
SARS-CoV-2 Infektion sind:

nach 1-3 Monaten: nach 3-6 Monate:
= Miidigkeit/Erschépfung (16-98 %) = Miidigkeit/Erschpfung (16-78 %)
= Kurzatmigkeit (10-93 %) = kognitive Beeintrichtigungen (13-55 %)
= Kopfschmerzen (9-91 %) = Atemwegsprobleme (16-21 %)

Zusatzlich kam es bei manchen Long-Covid Patient*innen zu Beeintrachtigungen bei alltdglichen Aktivitdten und zu einer
verminderten sozialen Teilhabe (z.B. Arbeitsunfahigkeit).

Potentielle aber nicht bestitigte Risikofaktoren, die das Auftreten von Long-Covid Symptomen begiinstigen kdnnen, sind
das weibliche Geschlecht und eine hohe Anzahl an Symptomen wéhrend der akuten Infektionsphase. Ein hoheres Alter
als Risikofaktor fiir Long-Covid bleibt umstritten.

Mangelhafte Qualitdt der eingeschlossenen Studien limitiert die Aussagekraft:

= Keine einheitlich giiltige Definition zu Long-Covid -> unterschiedliche Ursachen méglich: Fehlende
Unterscheidung in den Studien zwischen Long-Covid Symptomen durch Organschdaden und Symptomen unabhangig
von Organschdden.

= Unterschiede in den Patient*innen-Populationen hinsichtlich der Diagnose der aktuen Covid-19 Infektion (bestatigt
versus vermutet), des Schweregrades der aktuen Infektion (hospitalisiert versus nicht-hospitalisiert) und
demographischer Merkmale.

= Methodische Limitationen hinsichtlich der Studiendesigns, den Datenerhebungen, der Stichprobengro3en, den
Nachbeobachtungszeitraumen & den Loss-to Follow-up.

Aufgrund fehlender spezifischer Diagnostik von Long-Covid ist die Abgrenzung von Long-Covid Symptomen zu
dhnlichen Symptomen anderer Erkrankungen /Ursachen (z.B. Post-Intensive Care Syndrome, Chronic-Fatigue Syndrom
oder Depression als Folge der Lock-Downs) schwierig.

Unklar bleibt, inwieweit es sich bei Long-Covid um neuartige Langzeitsymptome (in Art und Dauer) im Vergleich zu den
Langzeitsymptomen anderer schwerer (respiratorischer) Infektionserkrankungen handelt.

Weitere Forschung ist notwendig zu praziseren Definitionen von Long-Covid inklusive dessen Ursachen, zur Entwicklung
der Symptomen im Zeitverlauf & zur Haufigkeit der Symptome bei asymptomatischen Covid-19 Patient*innen.

Empfehlungen fiir zukiinftige Forschungsinitiativen zu Long-Covid:

m Ausreichend gro3e, prospektive — wenn moglich - vergleichende Kohortenstudien

m Datenerhebung anhand validierter (wenn mdglich objektiver) Tests an reprdsentativ gewdhlten Teilnehmer*innen, nicht:
Selbstbeobachtungen

Offenlegung maglicher Unsicherheiten in den Daten bei der Kommunikation von Long-Covid Pravalenzen erforderlich.

AIHTA | 2021 9
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1 Hintergrund

Vorbemerkung

Die vorliegende deutsche Kurzfassung basiert auf einer vorlaufigen Ubersichtsar-
beit zur Epidemiologie von Long-Covid des Belgian Health Care Knowledge
Centre (KCE), dem belgischen Institut fiir Health Technology Assessment. Der
englische Originalbericht des KCE wird als ,,Working Paper* gefiihrt und bis zur
geplanten finalen Verdffentlichung im Oktober 2021 regelméRig aktualisiert. Dies
impliziert, dass sich die dargelegten Ergebnisse im Laufe der Zeit &ndern kénnen.
Das AIHTA (SW, 1Z) war Reviewer des ersten Updates der im Januar 2021 verof-
fentlichten Version von KCE [1] und brachte sich in die Datenprésentation sowie
—interpretation ein.

Dariuiber hinaus verfasste das AIHTA (SW, JE, MW, 1Z) eine deutsche Kurzfas-
sung des KCE-Berichts, die neben der Ubersetzung der Kernergebnisse auch in-
haltliche Erganzungen umfasst. So wurden z.B Osterreich-spezifische epidemiolo-
gische Daten (soweit vorhanden) hinzugefiigt. DarlUber hinaus wurden Diskussi-
onsansatze des Originalberichts weiter ausgefiihrt bzw. neue Diskussionspunkte
erganzt.

Krankheitsbild

Nach mehr als einem Jahr der Covid-19 Pandemie gewannen auch die méglichen
Langzeitfolgen einer akuten SARS-CoV-2 Infektion an Bedeutung. Immer mehr
Hinweise deuten darauf hin, dass es nach der Genesung der akuten Infektion zu
langanhaltenden Symptomen kommen kann bzw. Symptome nach mehreren Mo-
naten wieder auftreten kdnnen. Diese werden vor allem unter dem Begriff Long-
Covid zusammenfasst. In der Literatur sind aber auch andere Begriffe wie z.B.
»Post-Covid Zustand“, ,,.Langzeit-Covid®, ,,Post-Covid Syndrom*, ,,Post-Akute
Covid-Symptome* oder ,,chronisches Covid“ zu finden. Generell umfasst Long-
Covid eine groRe Bandbreite und Vielfalt an Symptomen, darunter z.B. Kurzat-
migkeit, Bluthochdruck, Mudigkeit, Geruchs- und Geschmacksstérungen oder
psychische Beschwerden, wie Depressionen. In schweren Féllen kdnnen auch Or-
ganschéden z.B. am Herzen, der Lunge oder der Leber vorkommen [2, 3]. Die
Long-Covid Patient*innen konnen unter einzelnen oder mehreren Symptomen
gleichzeitig leiden, wobei sich im Laufe der Zeit auch neue Symptome entwickeln
kdnnen. Erste internationalen Daten zeigten auch, dass Personen aller Altersgrup-
pen und unabhéngig vom Schweregrad der akuten SARS-CoV-2 Infektion lang-
fristige Symptome erleiden kdnnen [4, 5].

Die genauen Ursachen und Risikofaktoren, welche zur Entwicklung von Long-Co-
vis Symptomen fiihren, sind derzeit nicht bekannt. Aufgrund der grof3en Vielfalt
unterschiedlichster Symptome, ist anzunehmen, dass mehrere Ursachen miteinan-
der verwoben sind. Das KCE unterscheidet z.B. zwei Kategorien [6]:

B Langfristige Symptome infolge von Organschéden wéhrend der akuten In-
fektionsphase (z.B. Schadigungen an der Lunge nach einer l&ngeren kiinst-
lichen Beatmung)

m  Persistierende bzw. residuale Symptome ohne Nachweis von Organsché-
den
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Darlber hinaus muss Long-Covid von anderen Erkrankungen differenziert gese-
hen werden. So ist Long-Covid beispielsweise vom ,,Post-Intensiv Care Syndrom*
abzugrenzen, welches dhnliche langfristige korperliche, psychische und kognitive
Beeintrachtigungen bei Patient*innen, die zuvor auf einer Intensivstation behan-
delt wurden, beschreibt [6].

Derzeit gibt es keine international gultige Definition, ab welchem Zeitpunkt nach
einer akuten SARS-CoV-2 Infektion von Long-Covid Symptomen gesprochen
werden kann. Im Dezember 2020 schlug das britische Forschungsinstitut ,,National
Institute for Health and Care Excellence* (NICE) eine Definition fir Long-Covid
vor, welche alle Symptome, die nach der akuten Infektion auftreten und mit keiner
anderen Ursache in Zusammenhang gebracht werden kénnen, umfasst. Die Defi-
nition unterscheidet dabei zwischen unterschiedlichen Zeitpunkten nach Krank-
heitsbeginn [7]:

B Anhaltendes symptomatisches Covid-19“: Patient*innen, die zwischen
vier und 12 Wochen nach der akuten SARS-CoV-2 Infektion weiterhin
Symptome haben

B Post-Covid-19 Syndrom*: Patient*innen, die auch nach 12 Wochen wei-
terhin Symptome aufweisen

Dem Updatebericht des britischen Statistikinstituts (Office for National Statistics,
ONS) vom April 2021 zufolge, weisen rund 14 % der Covid-19 Patient*innen
Symptome flir mindestens 12 Wochen nach der akuten Infektion auf. Demzufolge
wurde geschatzt, dass im Marz 2021 mehr als eine Million Menschen der gesamten
britischen Bevolkerung von anhaltenden Covid-19 Symptomen betroffen sind [8].

Fiir Osterreich wiirde das bedeuten, dass bei einer Anzahl von insgesamt 647.000
registrierten Covid-19 Féllen (Stand 08.06.2021) mit ca. 90.580 Long-Covid Pati-
ent*innen, die fur mindestens 12 Wochen langanhaltende Symptome aufweisen,
zu rechnen ist. Aufgrund des zu erwartenden Anstiegs an zukiinftigen Long-Covid
Féllen sind neben den Beeintrachtigungen im alltégliche Leben fiir die Patient*in-
nen und deren Familien auch gesellschaftliche Konsequenzen zu bedenken [4, 5].

2 Projektziel und Forschungsfragen

Ziel des KCE-Berichts war es, einen Uberblick tiber die Pravalenz, Symptomhau-
figkeit und Risikofaktoren von Long-Covid Symptomen zu geben und die vorhan-
dene Evidenz zusammenzufassen. Aus dem Projektziel ergaben sich die folgenden
drei Forschungsfragen:

1) Wie hoch ist die Prévalenz von Long-Covid nach einer bestétigten oder
vermuteten SARS-CoV-2 Infektion?

2)  Mitwelchen Symptomen geht Long-Covid einher und wie haufig kommen
diese vor?

3) Was sind mdgliche Risikofaktoren fir die Entwicklung von Long-Covid
im Vergleich zur akuten SARS-CoV-2 Infektion?

Abgrenzung zu
anderen Erkrankungen
mit &hnlichen
Symptomen

bisher keine
einheitliche Definition;
NICE unterscheidet
zwischen anhaltenden
Covid-19 Symptomen
(4-12 Wochen nach
akuter Phase) & Post-
Covid-19 Syndrom
(>12 Wochen)

Pravalenz rund 14 %
bis 12 Wochen danach
-> 1 Million Long-
Covid Patient*innen
(Pat.) in UK (Méarz
2021)
Schéatzung: ca. 90.580
Long-Covid Pat. in
Osterreich (Juni 2021)
= gesellschaftliche
Konsequenzen

Projektziel:
Zusammenfassung der
Long-Covid Pravalenz,
Symptomhaufigkeit
und Risikofaktoren

AIHTA | 2021


http://hta.lbg.ac.at/

3 Methode

3.1  Systematische Literatursuche

Vom 03. Februar bis 20. Mai 2021 wurde eine systematische Suche in elf Daten-
banken durchgefiihrt. Die in der Ubersichtsarbeit prasentierten Ergebnisse basieren
somit auf der zum Zeitpunkt der Erstellung des Berichts (27.05.2021) verfugbaren
Evidenz zu Long-Covid. Insgesamt konnten 10.445 Hits durch die systematische
Suche identifiziert werden. In einer erweiterten Handsuche wurden 19 zusétzliche
potentiell relevante Artikel identifiziert.

Weitere Informationen zur genauen Suchstrategie sind in der aktuellen Version des
KCE-Berichts (https://kce.fgov.be/sites/default/files/atoms/files/2020-
04HSR_Long%20COVID_Epidemiology.pdf) beschrieben.

3.2 Studienauswahl

Die Auswahl relevanter Studien erfolgte in einem mehrstufigen Prozess: In einem
ersten Schritt wurden die identifizierten Titel und die dazugehdrigen Abstracts un-
ter Berlicksichtigung des ,,Population-Exposure-Outcome-Design* (PEOD) und
den vorab definierten Ausschlusskriterien gescreent (siehe Tabelle 3-1). Irrele-
vante Studien wurden verworfen und fur die verbleibenden Studien wurde die
Volltexte gesichtet. Aufgrund der Aktualitat des Themas wurde dabei sowohl in
Volltextdatenbanken als auch Preprint-Registern gesucht.

systematische Suche
in 11 Datenbanken
durchgefuhrt: 10.445
Hits

mehrstufiger Prozess
far die Studienauswahl
unter
Berlicksichtigung der
vorab definierten Ein-
& Ausschlusskriterien

Tabelle 3-1: Population-Exposure-Outcome-Design (PEOD) — Ein- und Ausschlusskriterien

Einschlusskriterien Ausschlusskriterien

Personen mit Long-Covid Symptomen, die langer als 4
) Wochen nach der akuten Infektion angehalten haben (=4
Population und >12 Wochen) -

mit entsprechendem Nenner in den Studien berichtet*

Bestatigte Covid-19 Erkrankung (PCR, Antikorper) oder
Exposition nicht bestatigte Covid-19 Erkrankung (aber hoher -
klinischer bzw. radiologischer Verdacht)

m Allgemeine bzw. Organ-/Symptom-spezifische
Pravalenzen

m Die am haufigsten berichteten Symptome unter Long-
Outcome Covid Betroffenen -

m Konsequenzen im Alltag

m Risikofaktoren fiir Long-Covid

® n > 250 eingeschlossene Patient*innen Fallberichte, Fallserien,
. ® Studien aus Europa und den USA Mixed-Method-Ansatz
Design s
m Systematischer Review, Kohortenstudie, (qualitative
Querschnittsuntersuchung** Untersuchungen)
Sprache Englisch, Franzosisch, Niederldndisch, Spanisch Andere Sprachen

Abbreviations: PCR - Polymerase chain reaction, n - number

* Fir die Pravalenzen: Nenner entspricht den akuten Covid-19 Fallen. Fiir die Bewertung der am

haufigsten berichteten Long-Covid Symptome: Nenner entspricht der Long-Covid Falle; **Fir

Risikofaktoren: Studien mit adjustierten Analysen.
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Die Anzahl der insgesamt 10.464 Treffer wurde nach Entfernung der Duplikate auf
6.619 reduziert, wovon insgesamt 6.577 Artikel im Zuge des Titel- und Abstract-
Screenings ausgeschlossen wurden. Von den 42 gesichteten Volltexten wurden
weitere 13 ausgeschlossen. Somit erfillten 28 Studien (in 29 Publikationen) die
vorab definierten Einschlusskriterien und wurden fur die Analyse eingeschlossen
(siehe Abbildung 3-1). Achtzehn Studien sind seit der ersten Berichtversion vom
Januar 2021 neu hinzugekommen. Eine Querschnittserhebung, die in der Berichts-
version vom Janner 2021 eingeschlossen war, wurde in diesem ersten Update des
KCE ausgeschlossen. Der Grund fiir den Auschluss war, dass die Studie die ange-
passten Einschlusskriterien nicht mehr erflllte (Personen mit anhaltenden Symp-
tomen 2-3 Wochen nach dem positiven SARS-CoV-2 Test).

von 10.464 Hits
insgesamt 28 Studien
bzw. 29 Publikationen
eingeschlossen, davon
18 Studien seit Januar
2021 neu
dazugekommen

Full-text articles excluded,
with reasons

( N
c Records identified through Additional records identified
.g database searching through other sources
5 (n=10445) (n=19)
£ v v
k=]
- Records excluded, with reasons
- Records after duplicates removed (n=6577)
M) (n=6619)
m Population: 231
8’ ¢ m Intervention: 6
@ = Qutcome: 66
1)
5 Records screened ® Design: 416
(5} (n=6619)
® language: 9
-/ »| ®m Duplicate:3
— m SCOPE: 5831
A m Situation: 15
>
= Full-text articles
Q assessed for eligibility
2 (n=42)
w
-/ >
M
°
)
°
=)
©
=
—

(n=13)
m Design: 11
28 studies / 29 publications m Duplicate: 2
included in the qualitative
synthesis

Abbildung 3-1: Darstellung des Auswahlprozesses (PRISMA Flow Diagramm)
3.3 Datenextraktion und Datensynthese
Die Daten der 28 eingeschlossenen Studien wurden mit Hilfe von Datenextrakti- eigene
onstabellen extrahiert. Basierend auf den vorab definierten Forschungsfragen Datenextraktions-
wurde fir jedes Unterkapitel eine eigene Extraktionstabelle erstellt (siehe Kapitel tabelle pro

8.1):

Unterkapitel

AIHTA | 2021


http://hta.lbg.ac.at/

Methode

m  Long-Covid Pravalenzen flr bestimmte Nachbeobachtungszeitrdume (1-3
Monate; 3-6 Monate, >6 Monate)

Long-Covid Pravalenzen fiir bestimmte Organsysteme oder Symptome

Die am hdufigsten berichteten Symptome unter den Long-Covid Betroffe-
nen

m  Risikofaktoren fur das Auftreten von Long-Covid Symptomen

Bei der Beantwortung der Fragestellungen wurde zwischen jenen Studien, flr de-
ren Analyse alle Covid-19 Patient*innen herangezogen wurden, und den Studien,
bei denen ausschlieBlich Long-Covid Patient*innen fur die Analyse herangezogen
wurden, differenziert. Letztere umfassen lediglich Patient*innen mit langanhalten-
den Symptomen nach einer akuten SARS-CoV-2 Infektion und wurden demnach
nicht fiir die Bestimmung der Long-Covid Prévalenzen herangezogen. Sie dienten
der Beschreibung der am haufigsten berichteten Long-Covid Symptome.
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4  Ergebnisse

4.1 Eingeschlossene Studien

Bei den 28 eingeschlossenen Studien handelte es sich um 22 Kohortenstudien [9-
29] und sechs Querschnittsstudien [8, 30-35]. Vier der Kohortenstudien enthielten
Kontrollgruppen mit Matching (z.B. Vergleichsgruppen zu Influenza bzw. zu an-
deren respiratorischen Erkrankungen oder Vergleichsgruppen aus den Jahren 2019
bzw. 2020) [9, 18, 23, 28]. Zwei Publikationen beschrieben die gleiche Studienpo-
pulation [32, 35] und bei funf Studien handelte es sich um Preprints, die sich noch
im Review befinden [10, 13, 16, 30, 31]. Insgesamt verfolgten 15 Studien einen
Nachbeobachtungszeitraum von einem bis zu drei Monaten, zehn Studien einen
Zeitraum zwischen drei und sechs Monaten und drei Studien einen Zeitraum von
mehr als 6 Monaten, wobei sieben Studien zwei der definierten Nachbeobach-
tungszeitraume verfolgten [8, 10, 15, 17, 26, 27, 30]. Die StichprobengréRRen vari-
ierten zwischen 256 und 236.379 Patient*innen. Der GroRteil der eingeschlossenen
Studien waren britische oder US-amerikanische Studien. Die anderen Studien wa-
ren aus unterschiedlichen europdischen L&ndern, darunter Danemark, Schweden,
Norwegen, Niederlande, Belgien, Frankreich, Deutschland, die Schweiz, Italien
und Spanien.

Hinsichtlich der berticksichtigten Populationen schlossen sechs Studien aus-
schliellich Patient*innen ein, die wahrend der akuten SARS-CoV-2 Infektion hos-
pitalisiert worden waren [9, 16, 25, 26, 29, 33]. Im Gegensatz dazu wurden in flinf
Studien ausschlieflich Patient*innen eingeschlossen, die ambulant behandelt wor-
den waren [10, 11, 17, 21, 34]. Die lbrigen 18 eingeschlossenen Studien schlossen
sowohl ambulant als auch stationdr behandelte Patient*innen ein.

Die Mehrheit der Studien schloss Patient*innen ein, die zum Zeitpunkt der akuten
Infektion Symptome aufwiesen. In drei Studien war ein kleiner Teil der Stu-
dienteilnehmer*innen Personen, die wéahrend der akuten SARS-CoV-2 Infektion
asymptomatisch blieben [8, 30, 31]. In den meisten Studien wurden die Symptome
von den Patient*innen selbst berichtet und mittels Telefonanrufe [11, 16, 22, 24,
25, 29, 33] oder elektronische Fragebdgen [8, 10, 12-14, 17, 20, 21, 30-32, 34-36]
erhoben. In sechs Studien wurden die Symptome (auch) im Rahmen einer Nach-
untersuchung von einem Arzt/einer Arztin erhoben [15, 19, 21, 25-27].

4.2  Berichtete Long-Covid Pravalenzen fiir bestimmte

Nachbeobachtungszeitraume

Studien mit Nachbeobachtungszeitraumen zwischen 1 und 3 Monaten

Neun der 28 eingeschlossenen Studien berichteten tiber die Long-Covid Pravalenz
zwischen einem und drei Monaten nach der akuten Infektion. Dabei handelte es
sich um sechs Kohortenstudien [10, 11, 15-17, 22] und drei Querschnittserhebun-
gen [8, 30, 33]. Insgesamt waren drei der neun Studien lediglich als Preprint ver-
offentlicht [10, 16, 30].
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Alle neun herangezogenen Studien basierten auf selbstberichteten Symptomen, die
mittels telemedizinischer Uberwachung z.B. durch eine COVID-App, Telefon- o-
der Online-Umfragen oder bei Arztbesuchen erhoben wurden. Die akute SARS-
CoV-2 Infektion galt bei allen Patient*innen dieser neun Studien mittels PCR- oder
Antigentest als bestatigt. Drei der neun Studien schlossen nicht-hospitalisierte Pa-
tient*innen ein [10, 11, 17], wéhrend drei andere Studien hauptsachlich stationar
behandelte Patient*innen einschlossen [15, 16, 33]. Die Ubrigen drei Studien
schlossen ambulante Patient*innen zusammen mit einem begrenzten Anteil von
hospitalisierten Patient*innen (<10 %) ein [8, 22, 30].

Insgesamt ergaben die Studien, dass unter den Covid-19 Patient*innen 5,2 bis 36
% bis zu drei Monate nach der akuten Infektion noch Symtome aufwiesen. In den
Studien, die hospitalisierte Covid-19 Patient*innen einschlossen, reichten die Pré-
valenzen von 39 bis 71,8 % [15, 16, 33]. Fir Patient*innen, die wéhrend der akuten
Infektion nicht-hospitalisiert worden waren bzw. in den Studien, die lediglich zu
einem geringen Anteil hospitalisierte Patient*innen eingeschlossen haben, wurden
niedrigere Pravalenzen (5,2-36,1 %) berichtet [8, 10, 11, 17, 22, 30].

Studien mit Nachbeobachtungszeitraumen zwischen 3 und 6 Monaten

EIf der 28 eingeschlossenen Studien berichteten iber die Long-Covid Pravalenz
zwischen drei und sechs Monaten, darunter neun Kohortenstudien [10, 15, 17, 19,
21, 25-27, 29] und zwei Querschnittserhebungen [8, 30]. Von diesen neun Studien
wurden funf bereits zur Bestimmung der Pravalenz nach einem bis drei Monaten
herangezogen [8, 10, 15, 17, 30]. Insgesamt waren zwei Studien lediglich als Pre-
print erhaltlich [10, 30].

Alle herangezogenen Studien basierten auf selbstberichteten Symptomen, welche
z.B. mittels Telefonanrufen, Online-Fragebdgen, App-Monitoring oder bei Arzt-
besuchen erhoben wurden. Drei der neun Studien schlossen nur hospitalisierte Pa-
tient*innen ein [25, 26, 29] und drei weitere Studien bericksichtigten lediglich
ambulant behandelte Patient*innen [10, 17, 21]. Die ibrigen Studien schlossen
eine gemischte Population ein (ambulante und hospitalisierte Patient*innen).

Die in den Studien berichteten Ergebnisse zu den Long-Covid Pravalenzen zwi-
schen drei und sechs Monaten nach einer akuten SARS-CoV-2 Infektion waren
sehr heterogen und reichten insgesamt von 2,3 bis 68 %. Bei den Covid-19 Pati-
ent*innen, die wahrend der akuten Erkrankung nicht-hospitalisiert worden waren,
variierten die Prévalenzen zwischen 2,3 und 21,4 % [8, 10, 17, 21, 27, 30], wohin-
gegen die Pravalenzen fir die hospitalisierte Patient*innen-Gruppe héher ausfielen
(51-68 %) [19, 25, 26].

Studien mit Nachbeobachtungszeitraumen langer als 6 Monate

Nur vier Kohortenstudien der ingesamt 28 indentifizierten Studien verfolgten einen
Nachbeobachtungszeitraum von mehr als sechs Monaten [21, 26, 27, 36]. Zwei
von diesen drei Studien wurden bereits zur Bestimmung der Pravalenz zwischen
drei und sechs Monaten herangezogen [26, 27].

Zwar scheinen sich Long-Covid Symptome im Laufe der Zeit zu verbessern (siehe

Abbildung 4-1), dennoch zeigten die Studien, dass auch sechs Monate nach Beginn
der akuten Infektion immer noch 12,8 bis 25 % der ambulant behandelten Covid-
19 Patient*innen zumindest ein bestehendes Symptom aufwiesen. In der Gruppe
der hospitalisierten Patient*innen betrug die Pravalenz nach sechs Monaten noch
bis zu 60 % [21, 26, 27, 36].

Einen detaillierteren Uberblick zu den berichteten Long-Covid Prévalenzen findet
sich im Anhang (Tabelle 8-1).

alle 9 Studien zu
selbstberichteten
Symptomen bei
bestéatigter Covid-19
Erkrankung

ca. 5-36 % ambulant
behandelter Pat.
versus ca. 39-72 %
hospitalisierter Pat.
Symptome =3 Monate

11/28 Studien fir
Pravalenzen zwischen
3-6 Monate
herangezogen

alle 9 Studien mit
selbstberichteten
Symptomen

ca. 2-21 % ambulant
behandelter Pat.
versus ca. 51-68 %
hospitalisierter Pat.
Symptome 3-6 Monate

4/28 Studien fir
Pravalenzen >6
Monate herangezogen

ca. 13-25 % ambulant
behandelter Pat.
versus <60 %
hospitalisierter Pat.
Symptome >6 Monate

Uberblick der
Studienergebnisse im
Anhang
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Abbildung 4-1: Studienergebnisse zu den Long-Covid Pravalenzen je nach Versorgungsebene wahrend der akuten SARS-CoV-2 Infektion
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4.3  Berichtete Long-Covid Pravalenzen fiir bestimmte Organsysteme

oder Symptome

Insgesamt konnten 14 Kohortenstudien [9, 12-14, 18-21, 23-26, 28, 29, 36] und
eine Querschnittsstudie [8] flr die Zusammenfassung der Organ- bzw. Symptom-
spezifischen Prévalenzen herangezogen werden. Die Nachbeobachtungszeiten der
14 Studien variierten von bis zu drei bis Uber sechs Monate. Vier Studien berich-
teten Prévalenzen zu mentaler Gesundheit [14, 18, 23, 36] und funf Studien zu
Geruchs- oder Geschmacksstoérungen [12, 13, 20, 24, 26]. Funf Studien legten die
Pravalenzen einzelner Symptome dar [8, 19, 25, 26, 28, 36].

Mentale Gesundheit

Die Prévalenzen der psychischen Long-Covid Symptome waren sehr heterogen.
So berichtete eine Studie, dass bei Covid-19 Patient*innen, die wahrend der akuten
SARS-CoV-2 Infektion die Notaufnahme aufgesucht hatten, einen Monat spater
h&ufig psychische Symptome festgestellt wurden (55,7 %) [14]. Eine andere Studie
berichtete, dass Angstzustande bzw. Stimmungsschwankungen (vor allem Depres-
sionen) bei 4,7 % bzw. 2 % der Patient*innen bis zu drei Monate nach Beginn der
Erkrankung auftraten [18]. In einer weiteren Studie wurden Angstzustande bei 7,1
% aller Covid-19 Patient*innen und bei 9,7 % der intensiv-medizinisch behandel-
ten Patient*innen auch sechs Monate nach Krankheitsbeginn erfasst [23]. In der
vierten Studie, die zu einem kleinen Teil (19 %) auch hospitalisierte Covid-19 Pa-
tient*innen berticksichtigte, wurde bei 26 % der Covid-19 Patient*innen Depressi-
onen mindestens sechs Monate nach der akuten Infektionsphase diagnostiziert
[36].

Geruchs- oder Geschmacksstorungen

Es konnte lediglich eine Studie identifiziert werden, die sich die H&ufigkeit der
Geruchsstdrungen innerhalb einer Covid-19 Patient*innen-Gruppe angeschaut hat.
Diese Kohortenstudie ergab, dass bei 9 % der hospitalisierten Covid-19 Patient*in-
nen auch acht Monate nach Krankheitsheginn noch Geruchsstérungen beobachtet
wurden [25]. Im Gegensatz dazu berichteten vier weitere Studien die Haufigkeit
von Geruchsstdrungen bei Covid-19 Patient*innen, die bereits wahrend der akuten
Infektion unter Geruchsstdrungen gelitten hatten: In drei prospektiven Kohorten-
studien gaben 26 bis 42 % der ambulant behandelten Patient*innen anhaltende Ge-
ruchsstorungen ein bis drei Monate nach Krankheitsbeginn an [13, 20, 24]. In einer
der drei Kohortenstudien berichteten 33,8 % der Patient*innen zusétzliche Ge-
schmacksstérungen [13]. In der vierten Studie wurden die Geruchsstérungen am-
bulant behandelter Patient*innen mittels validierter Tests erhoben. In dieser Studie
reduzierten sich die Prévalenzen fur Geruchsstérungen von 15,3 % zwei Monate
nach Krankheitsbeginn auf 4,7 % nach sechs Monaten [12].
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Ergebnisse

Einzelne Long-Covid Symptome

Funf Studien berichteten heterogene Pravalenzen zu einzelnen Long-Covid Symp-
tomen fir unterschiedliche Patient*innen-Populationen und/oder Nachbeobach-
tungszeitraume:

So reichten die Prévalenzen fir das Long-Covid Symptom ,,Mudigkeit/Erschop-
fung* von insgesamt 4 % (nach 8 Monaten) [26] bis hin zu 55 % (hach >6 Wochen)
[36]. Bei hospitalisierten Covid-19 Patient*innen variierten die Pravalenzen zwi-
schen 44 % (nach 3 Monaten) [19] und 31 % (nach 4 Monaten) [25].

Ebenso variierten die Préavalenzen fiir das Long-Covid Symptom ,,Kurzatmigkeit
zwischen 33,3 % (nach 3 Monaten) [19] und 16,3 % (nach 4 Monaten) [25] bei der
hospitalisierten Covid-19 Patient*innen-Gruppe.

Weitere Long-Covid Symptome wurden lediglich in einer Studie berichtet. So
ergab eine Studie bei 10,9 % der Covid-19 Patient*innen einen bestehenden Hus-
ten, bei 10,1 % bestehende Kopfschmerzen und bei 7,7 % bestehende Muskel-
schmerzen mindestens flinf Wochen nach Krankheitsbeginn [8]. Bei den Covid-19
Patient*innen, die wahrend der akuten Infektion stationdr behandelt wurden, be-
richtete eine Studie vier Monate nach der akuten Infektion bei 17,5 % der Pati-
ent*innen auftretende Gedéchtnisschwierigkeiten [25].

Darliber hinaus ergab eine Studie, dass 14 % der Covid-19 Patient*innen vier Mo-
nate nach der akuten Infektion mindestens eine neue Art von klinischen Folgeer-
scheinungen vorwiesen, die eine medizinische Versorgung erforderte [28].

4.4  Sterblichkeit und Krankenhauswiederaufnahme

Insgesamt zwei der 28 eingeschlossenen Studien berichteten Prévalenzen zur
Sterblichkeit und Krankenhauswiederaufnahme nach einer SARS-CoV-2 Infektion
[9, 29]. Die Nachbeobachtungszeitrdume der beiden Studien lagen zwischen vier
und sechs Monaten.

Die retrospektive Kohortenstudie mit gematchten Kontrollgruppen berichtete, dass
beinahe ein Drittel der hospitalisierten Covid-19 Patient*innen erneut ins Kranken-
haus eingewiesen werden musste und 12,3 % der Patient*innen nach der Entlas-
sung starben. Diese Proportionen waren héher in den Covid-19 Féllen als in den
gematchten Kontrollgruppen aus einem Pool von etwa 50 Millionen Englénder*in-
nen, von denen die personlichen und klinischen Merkmale aus den elektronischen
Gesundheitsakten fr die letzten zehn Jahre enthommen worden waren [9]. Im Ver-
gleich dazu berichtete die zweite Studie von 20,1 % der Covid-19 Patient*innen,
die innerhalb von sechs Monaten nach der akuten SARS-CoV-2 Infektion erneut
die Notaufnahme aufsuchten. Die wichtigsten Faktoren, die unabhéngig voneinan-
der mit der Rickkehr in die Notaufnahme assoziiert waren, waren anhaltendes Fie-
ber, dermatologisches Skin-Picking-Syndrom, Herzrhythmusstérungen bzw. Herz-
klopfen, Thoraxschmerzen und Pneumonie. Dariiber hinaus ergab die Studie, dass
4,4 % der Patient*innen erneut hospitalisiert wurden und 1 % innerhalb der Nach-
beobachtungszeit von sechs Monaten starben. Die Grunde dafiir wurden in der Stu-
die nicht genannt [29].

Einen detaillierteren Uberblick zu den berichteten Symptom- bzw. Organ-spezifi-
schen Long-Covid Pravalenzen findet sich in Tabelle 8-1 und Tabelle 8-2 im An-
hang.
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4.5  Am haufigsten berichtete Long-Covid Symptome

Insgesamt 12 der 28 eingeschlossenen Studien wurden fiir die Zusammenfassung
der am héaufigsten berichteten Symptome unter den Long-Covid Betroffenen
herangezogen, darunter sieben Kohortenstudien [10, 11, 15, 17, 22, 25, 36] und
flnf Querschnittserhebungen [30-35]. Vier der 12 Studien waren Preprints [10, 30,
31, 36].

Die am haufigsten identifizierten Symptome unter den Long-Covid Patient*innen
bis zu drei Monate nach dem Beginn der akuten Infektion waren
»Mudigkeit/Erschopfung“ mit 16 bis 98 % [10, 11, 15, 17, 22, 30-33, 35],
»Kurzatmigkeit* mit 10 bis 93 % [10, 11, 15, 17, 22, 30-33] und ,,Kopfschmerzen*
mit 9 bis 91% [10, 11, 15, 17, 22, 30-32].

Zu den etwas weniger hdufig berichteten Symptomen, die bei Long-Covid
Patient*innen innerhalb der ersten drei Monate nach der akuten Infektion auftraten,
zéhlten z.B. ,,Husten* mit 10,9 bis 34% [10, 15, 22, 30, 32, 33], ,,Brustschmerzen*
mit 10 bis 88,5 % [10, 11, 30, 32], ,,Herzklopfen oder Tachykardie* mit 6 bis 86
% [11, 17, 30-32], ,,.Durchfall“ mit 5,3 bis 85 % [22, 31] und ,kognitive
Schwierigkeiten* mit 4 bis 89 % [10, 15, 17, 30, 31].

Bei drei bis  sechs Monaten Nachbeobachtungzeit ~ gehérten
»Mudigkeit/Erschopfung und ,,Kurzatmigkeit bzw. dysfunktionale Atmung* mit
16 bis 78 % [10, 31, 34] bzw. 16 bis 20,9 % [25, 34] zu den hdufigeren Symptomen
bei Long-Covid Patient*innen. Darliber hinaus kam es nach drei bis sechs Monaten
bei 13 bis 55 % auch zu ,,kognitive Schwierigkeiten* [10, 25, 31] und/oder bei 72
% zu ,,Unwohlsein nach Anstrengungen‘ [31].

Eine Kohortenstudie identifizierte das Symptom ,,Miidigkeit/Erschopfung* als das
am hdufigsten berichtete Long-Covid Symptom (49 %) unter den Long-Covid
Patient*innen mindestens sechs Monate nach der akuten Infektion [36].

Tabelle 8-3 im Anhang bietet einen detaillierteren Uberblick zu den Haufigkeiten
der Symptome unter den Long-Covid Betroffenen.

4.6  Auswirkungen auf das tagliche Leben

Sechs der 28 eingeschlossenen Studien zeigten, dass chronische Symptome
generell einen negativen Einfluss auf die Lebensqualitat, die Aktivitéten des
alltéglichen Lebens oder auf die Ruckkehr an den Arbeitsplatz hatten [8, 15, 25,
26, 31, 32, 35]. Hinsichtlich Long-Covid, ergab eine grol3e nationale Umfrage des
britischen Statistikinstituts (ONS), dass 61 % der Long-Covid Patient*innen eine
gewisse Einschrankung in ihren alltdglichen Aktivitaten durch die anhaltenden
oder wiederkehrenden Symptome erlebten, wahrend 17,9 % die Einschrankungen
sogar als erheblich einstuften [8]. Darlber hinaus zeigte eine
belgische/niederlandische  Studie, dass Einschrankungen in alltdglichen
Aktivitadten oder Pflegebedirftigkeit auch bei ehemaligen Covid-19 Infizierten
vorkamen, die wahrend der akuten SARS-CoV-2 Infektion nicht-hospitalisiert
worden waren. Die Studie berichtete, dass 41,1 % der Long-Covid Patient*innen
zumindest bei der Durchfuhrung alltaglicher Aktivitdten Probleme hatten, auch
wenn sie nicht pflegebedurftig waren [32, 35].

22
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Ergebnisse

In Bezug auf die Arbeitsunfahigkeit nach einer akuten SARS-CoV-2 Infektion
zeigte eine grofRe prospektive Kohortenstudie, dass ca. ein Drittel der stationdr
behandelten Covid-19 Patient*innen, die vor der akuten Infektion einen Beruf
ausgelibt hatten, nach sechs Monaten noch nicht wieder arbeitsfahig waren [26].
Eine weitere Studie berichtete, dass 45,2 % der Long-Covid Patient*innen ihr
Arbeitspensum im Vergleich zu vor der Erkrankung reduzierten und 22,3 %
aufgrund ihres schlechten Gesundheitszustands gar nicht berufstitig waren (z.B.
krankgeschrieben oder arbeitsunfahig, entlassen, gekiindigt oder nicht in der Lage
eine Stelle zu finden). Insbesondere kognitive Schwierigkeiten, wie
Gedachtnisstorungen (z.B. Probleme Entscheidungen zu treffen, Gesprachen zu
folgen, Auto zu fahren), machten es fur diese Patient*innen besonders schwierig,
wieder in ihr vorheriges Leben zuriickzufinden [31].

4.7 Potentielle Risikofaktoren

Zwolf der 28 eingeschlossenen Studien berichten ber mogliche Risikofaktoren,
die das Auftreten von Long-Covid Symptomen begiinstigen kdnnten. Die Studien-
ergebnisse sind jedoch sehr heterogen [9, 10, 13-15, 17, 26-30, 36]:

Das weibliche Geschlecht

Die Ergebnisse von sechs Studien deuten darauf hin, dass das weibliche Geschlecht
ein Risikofaktor fur die Entstehung von Long-Covid darstellen kdnnte. So wurde
in der rezentesten Erhebung des britischen Statistikinstituts (ONS) festgestellt, dass
ein hoherer Prozentsatz der weiblichen Teilnehmerinnen (23,0 %) Long-Covid
Symptome, die fiir mindestens finf Wochen nach der akuten Infektion anhielten,
berichtete - im Vergleich zu 18,7 % der mannlichen Teilnehmer [8]. Ahnliches
wurde von drei weiteren Studien berichtet, welche angaben, dass Ménner seltener
unter langanhaltenden Symptomen nach einer akuten SARS-CoV-2 Infektion litten
[10, 26]. Dartiber hinaus sollen Frauen auch haufiger von den Long-Covid Symp-
tomen ,,psychische Probleme* und ,,anhaltende Geruchs- bzw. Geschmacksstdrun-
gen* betroffen sein [13, 14].

Im Gegensatz dazu ergab eine andere Studie keine wesentlichen geschlechtsspezi-
fischen Unterschiede hinsichtlich des Risikos, neue klinische Zustande vier Mo-
nate nach der akuten Infektion zu entwickeln [28].

Hoheres Alter und Komorbiditaten

Die Ergebnisse zu ,,Alter” und ,,Komorbiditdten als mogliche Riskofaktoren fie-
len heterogen aus. So zeigte eine Studie, dass Patient*innen, die Long-Covid
Symptome entwickelten, tendenziell alter waren [17]. Eine andere Kohortenstudie
gab hingegen an, dass das Risiko fiir neu auftretende klinische Probleme nach einer
akuten SARS-CoV-2 Infektion zwar mit dem Alter und vorbestehenden Komorbi-
ditéten anstieg, jedoch auch jiingere Patient*innen und jene ohne Komorbiditaten
- im Vergleich zu den Kontrollgruppen aus den Jahren 2019 und 2020 - ein erhoh-
tes Risiko fir die Entwicklung neuer Klinischer Probleme hatten [28].
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Grof3e Anzahl an Symptomen wahrend der akuten SARS-CoV-2 Infektion
und Komorbiditat

Ebenso waren die Ergebnisse der Studien hinsichtlich der Risikofaktoren ,,Anzahl
der Symptome wahrend der akuten Infektion* und ,,Komorbiditéten“ nicht eindeu-
tig. Laut drei Studien haben Patient*innen, die wéhrend der akuten SARS-CoV-2
Infektion eine groRere Anzahl von Symptomen vorwiesen, eine hoheres Risiko
Long-Covid Symptome zu entwickeln [17, 27, 30]. Im Gegensatz dazu ergab eine
andere Studie, dass sich die Patient*innen-Charakteristika (Alter, Geschlecht,
Komorbiditaten), sowie der Schweregrad der Erstinfektion nicht als Risikofaktoren
flr die Entwicklung von Long-Covid Symptomen erwiesen [15].

Sonstige potentielle Risikofaktoren

In finf Studien wurden noch weitere moégliche Risikofaktoren genannt. So ergab
eine Studie, dass beispielsweise Adipositas mit einer hdheren Wahrscheinlichkeit,
Long-Covid Symptome zu entwickeln, assoziiert sein kdnnte [10]. Eine weitere
Studie deutete auf eine moégliche Assoziation zwischen dem BMI einer/s Patient*in
und dem anhaltenden Symtom ,,Kurzatmigkeit sechs bis acht Monate nach der
akuten SARS-CoV-2 Infektion [36]. In einer anderen Studie wurde aufgezeigt,
dass Long-Covid Patient*innen mit einer héheren Wahrscheinlichkeit die Blut-
gruppe A hatten [30]. Eine weitere Studie deutete darauf hin, dass ein niedrigerer
Ausgangswert von SARS-CoV-2 Immunglobulinen — mehrere Monate nach der
akuten Infektion — mit persistierenden Symptomen verbunden sein kdnnte [27].
Wiederum eine andere Studie fand heraus, dass hospitalisierte Covid-19 Pati-
ent*innen mit einer psychiatrischen Krankengeschichte mit einer héheren Wahr-
scheinlichkeit ein Monat nach der Covid-19-bedingten Notaufnahme psychiatri-
sche Symptome aufwiesen [14].

Einen detaillierteren Uberblick zu den potentiellen Risikofaktoren von Long-Co-
vid bietet im Tabelle 8-4 Anhang.
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5 Diskussion

Die aktuelle Datenlage zur Epidemiologie von Long-Covid ist noch stark limitiert.
Die Studienergebnisse zu den Prévalenzen sind sehr heterogen. Darliber hinaus ist
die aktuelle Datenlage nicht ausreichend, um eindeutige Schlussfolgerungen be-
ziiglich den Long-Covid Risikofaktoren ziehen zu kénnen.

Die hier prasentierte Ubersichtsarbeit des KCE, bei der das AIHTA als Reviewer
beteiligt war, stellt das erste Update der erstmals verdffentlichten Version vom Ja-
nuar 2021 [1] dar. Seit Januar 2021 konnten zusétzliche 18 Studien [9, 10, 12, 13,
16, 19-23, 25-29, 33, 34, 36] in die aktualisierte Ubersichtsarbeit eingeschlossen
werden. Unter Berlicksichtigung der neu hinzugekommenen Evidenz war kein we-
sentlicher Unterschied in den Long-Covid Pravalenzen bei nicht-hospitalisierten
Covid-19 Patient*innen zu erkennen:

® 1-3 Monate nach der Akutinfektion: Januar: 5-36 % versus Juni: 5-36%
®  3-6 Monate nach der Akutinfektion: Januar: 2-15 % versus Juni: 2-21 %

Die am h&ufigsten berichteten Symptome bei Long-Covid Patient*innen bis zu drei
Monate nach der akuten Infektion (Midigkeit/Erschopfung [bis zu 98 %], Kurzat-
migkeit [bis zu 93 %] und Kopfschmerzen [bis zu 91 %]) blieben ebenfalls unver-
andert. Hinsichtlich potentieller Risikofaktoren ergab die aktuellere Datenlage
neue Hinweise: Wahrend im Januar vor allem ein hoheres Alter, bestehende
Komorbiditaten, Adipositas oder psychiatrische Erkrankungen als mégliche Risi-
kofaktoren in Betracht gezogen wurden, gelten aktuell das weibliche Geschlecht
und eine hohere Anzahl an Symptomen wahrend der akuten Infektionsphase als
mdgliche Risikofaktoren fiir die Entstehung von Long-Covid Symptomen.

Zu hnlichen Schlussfolgerungen, wie in der aktuellen Ubersichtsarbeit von KCE
berichtet, kam auch eine rezente Ubersichtsarbeit des britischen Forschungsinsti-
tuts (National Institute for Health Research, NIHR) vom Marz 2021, die ebenso
eine hohe Variabilitat in den berichteten Pravalenzen und das Fehlen von zuver-
lassigen Hinweisen fir Long-Covid Risikofaktoren angab [4]. Darlber hinaus
wurden ahnliche Pravalenzen von einer schweizer Kohortenstudie beobachtet, die
aus sprachlichen Griinden (Deutsch) nicht in die Ubersichtsarbeit des KCE inklu-
diert worden war. Die Studie ergab, dass von insgesamt 437 befragten Personen,
die zwischen dem 27.02. und 05.08.2021 eine PCR-bestétigte SARS-CoV-2 Infek-
tion hatten, durchschnittlich 26 % an anhaltenden Symptomen sechs Monate nach
der akuten Infektion litten. Die Prévalenzen waren bei den hospitalisierten Covid-
19 Patient*innen tendenziell héher (hospitalisiert 39 % versus nicht-hospitalisiert
23 %). Im Detail berichteten 54 % der Studienteilnehmer*innen von Mudigkeit/Er-
schopfung, 26 % bzw. 32 % deuteten auf Depressionen bzw. Angstzustdnde hin
und 25 % litten unter Kurzatmigkeit [37].

Limitationen der Studienqualitat

Die sehr unterschiedlichen und teils gegensatzlichen Studienergebnisse sind zum
Grofiteil auf die limitierte Qualitat der eingeschlossenen Studien zurlickzufiihren.
Die wichtigsten Einschrankungen der Studienqualitat sind im folgenden beschrie-
ben:
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Keine einheitliche Definition von Long-Covid

In den eingeschlossenen Studien wurden heterogene Definitionen von Long-
Covid herangezogen. So kann Long-Covid unterschiedliche Ursachen haben
(z.B. aufgrund von Organschéden oder anhaltende Symptome ohne Organsché-
den) oder auch in unterschiedliche Symptomcluster unterteilt werden (z.B. Ge-
déchtnisstérungen, Symptome der Atemwege). In den eingeschlossenen Stu-
dien wurden die Symptome unabhdngig von deren mdglicher Ursache berich-
tet, d.h. Unterscheidungen, ob Organschadigungen vorlagen oder nicht, wurde
nicht gemacht. Es ist jedoch davon auszugehen, dass bestimmte in den Studien
untersuchte Patient*innen-Gruppen mit Organschaden in Verbindung zu brin-
gen sind [6]. Beispielsweise berichteten einzelne Studien von respiratorischen
Langzeitfolgen, die vor allem in stationdr behandelten Covid-19 Patient*innen
aufgetreten waren. Zusammenfassend bedeutet das, dass insbesondere fiir sta-
tionér behandelte Patient*innen mégliche Organschaden die Ursache fiir Long-
Covid Symptome sein konnen und ihr Risiko an Langzeitfolgen zu leiden, er-
hoht ist. Werden ambulant behandelte Patient*innen mit stationér behandelten
Patient*innen in den Studien zusammengefasst, fiihrt das zu einer Verzerrung
der Resultate.

Heterogene Studienpopulationen

Abgesehen von der Unterscheidung in hospitalisierte versus nicht-hospitali-
sierte Patient*innen variierten die Patient*innen-Populationen hinsichtlich ih-
rer demografischer Variablen (z.B. Alter, Geschlecht) oder hinsichtlich ihres
Gesundheitszustands.

Des Weiteren unterschieden sich die Patient*innen-Populationen beziiglich ih-
rer Covid-19 Diagnose. So wurden in den eingeschlossenen Studien neben Pa-
tient*innen mit einer mittels eines Tests (PCR oder Antigen) bestétigten SARS-
CoV Infektion auch Patient*innen mit einem starken klinischen und/oder radi-
ologischen Verdacht auf Covid-19 berlicksichtigt. Dadurch besteht die Gefahr,
dass SARS-CoV-2-negative Personen als Covid-19 Falle gezéhlt wurden. In
Folge dessen kdnnten die Covid-19 sowie auch die Long-Covid Prévalenzen
Uberschatzt sein. Im Gegensatz dazu kdnnte jedoch die ausschlieRliche Beriick-
sichtigung von SARS-CoV-2-positiv bestétigten Personen auch zu einer Un-
terschatzung der Long-Covid Prévalenzen flhren, da insbesondere in der An-
fangszeit der Pandemie nicht alle SARS-CoV-2 Infizierte Zugang zu einem
Test hatten.

Dartiber hinaus wurden in den eingeschlossenen Studien tiberwiegend sympto-
matische Covid-19 Patient*innen berucksichtigt. Durch das AuRer-Acht-Las-
sen der asymptomatischen Félle konnten die berichteten Long-Covid Pravalen-
zen jedoch unterschétzt sein, da moglicherweise auch asymptomatische Covid-
19 Verldaufe mit langfristigen Symptomen einhergehen kénnen [38]. Die Da-
tenlage beziiglich den Long-Covid Féllen bei asymptomatischen Covid-19 In-
fizierten ist bis dato jedoch noch sehr unsicher.

StichprobengréRen und Unterschiede in Nachbeobachtungen

Obwohl lediglich Studien mit einer StichprobengréRe von mindestens 250 Fél-
len in die Ubersichtsarbeit von KCE eingeschlossen wurden, berichteten die
Studien, die fur die Analyse zu den Long-Covid Risikofaktoren herangezogen
wurden, Uber fehlende Power fiir die multivariaten Analysen. Daruber hinaus
sind die variierenden Nachbeobachtungszeitrdume eine weitere Hurde flr eine
korrekte Schétzung der Long-Covid Prévalenzen. Zusatzlich sind die berichte-
ten Long-Covid Pravalenzen dadurch verzerrt, dass nicht alle Patient*innen bis
zum Ende der vorgesehenen Nachbeobachtungszeit an der Studie teilnahmen.
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Diskussion

m  Methodische Limitationen aufgrund des Studiendesigns und der Datener-
hebung

Die meisten Studien waren in ihrer Methodik limitiert. Der GroRteil der einge-
schlossenen Studien sind unkontrollierte prospektive Kohortenstudien
(n=16/28) bzw. Querschnittserhebungen (n=6/28). Daruber hinaus wurden
auch wenige unkontrollierte retrospektive Kohortenstudien (n=2/28) fir die
Ubersichtsarbeit herangezogen. Alle eingeschlossenen Studien gehen demnach
bereits aufgrund ihres Designs mit Limitationen einher (z.B. Fehlen einer Kon-
trollgruppe, retrospektive Analysen).

Darliber hinaus prasentierten die meisten Studien selbstberichtete Symptome,
die mit Fehlern bei der Berichterstattung (z.B. Erinnerungsliicken) einhergehen
und folglich zu einer Unterschatzung (z.B. wenn bestimmte Symptome verges-
sen wurden) oder auch zu einer Uberschatzung (z.B. wenn bestimmte Symp-
tome Ubertrieben berichtet wurden) filhren kénnen. Lediglich in drei der einge-
schlossenen Studien wurden die Symptome auch im Zuge von arztlichen Un-
tersuchungen unter Einsatz geeigneter und objektiver Messinstrumente erho-
ben. Diese Studien schlossen jedoch hauptséchlich Notfall- oder aus dem Kran-
kenhaus entlassene Patient*innen ein und sind somit nicht reprasentativ flr alle
Patient*innen — ambulant behandelte Covid-19 Patient*innen eingeschlossen
[15, 19, 25].

Ebenso ist die Art der Rekrutierung mit einem potentiellen Selektionsbias ver-
bunden, z.B. bei Apps oder Online-Umfragen, welche zu einer nicht représen-
tativen Auswahl der Studienteilnehmer*innen fiihren kdnnen. So kdnnten bei-
spielsweise Patient*innen mit schwereren Long-Covid Symptomen nicht die
Energie dafiir haben, an einer Umfrage teilzunehmen oder ganz im Gegenteil,
mehr Energie aufwenden, da sie aufgrund ihrer Symptome und ihrem Leidens-
druck mehr gewillt sind, an diesem Thema mitzuwirken. Rekrutierungsverzer-
rungen wurden auch in den Studien beobachtet, die Geruchsstérungen unter-
suchten, da in diesen Studien lediglich die Geruchsstérungen der Patient*innen
weiterverfolgt wurden, die bereits wahrend der akuten Infektion Geruchssto-
rungen vorwiesen. Demzufolge ist anzunehmen, dass die berichteten Pravalen-
zen flr Geruchsstérungen uberschétzt sind.

m  Aktualitat des Themas

Die berichteten Long-Covid Ergebnisse kdnnen auch unterschétzt sein, da auf-
grund der Aktualitit des Themas manche Long-Covid Félle in den Umfragen
unbertcksichtigt geblieben sein konnten — insbesondere in friiheren Zeiten der
Pandemie, als nur sehr wenige Arzt*innen iiber Long-Covid informiert waren.
Im Gegensatz dazu konnte die mediale Aufmerksamkeit von Seiten der Long-
Covid Patient*innen-Initiativen auch zu einer moglichen Uberschitzung der
Long-Covid Félle gefiihrt haben.

Interpretation der Ergebnisse

Aufgrund der limitierten Studienqualitdt missen die prasentierten Ergebnisse mit
Vorsicht interpretiert werden.

Beispielsweise geht aus den Studien nicht hervor, bis zu welchem AusmaR es sich
um ,,neue” Langzeitfolgen handelt. Ein breites Spektrum der genannten Long-Co-
vid Symptome sind auch nach anderen schweren Infektionserkrankungen zu er-
warten. Aus diesem Grund ist es notwendig, die Haufigkeit von Long-Covid-spe-
zifischen Langzeitfolgen mit der Haufigkeit von Langzeitfolgen anderer Corona-
virus-Erkrankungen oder viraler bzw. bakterieller Infektionen zu vergleichen. Bis
dato wurden die Symptome anderer schwerer Erkrankungen jedoch nicht so genau
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und longitudinal erhoben wie fiir Long-Covid. Daher ist ein direkter Vergleich
diesbezuglich bisher nicht mdglich [39, 40].

In Bezug auf den genannten Risikofaktor ,,weibliches Geschlecht® muss erwéhnt
werden, dass die Unterschiede in den Long-Covid Prévalenzen zwischen Frauen
und Ménnern auch andere Grlinde haben konnen als das biologische Geschlecht.
Beispielsweise ist bekannt, dass es geschlechtsspezifische Unterschiede im Ge-
sundheitsverhalten gibt. So berichten Frauen bei Umfragen h&ufiger einen schlech-
teren Gesundheitszustand als Ménner [41]. Hinsichtlich des genannten Risikofak-
tors ,,vorliegende psychiatrische Krankengeschichte* ist es wiederum schwierig,
zu differenzieren, ob beispielsweise bei einer/m Patient*in, die/der bereits vor der
akuten SARS-CoV-2 Infektion psychische Probleme hatte, die psychischen Symp-
tome als Folge der akuten SARS-CoV-2 Infektion oder als Folge der MalRnahmen
zur Einddmmung der Pandemie aufgetreten sind oder auch ohne der akuten Infek-
tion wieder aufgetreten waren.

Bei den Ergebnissen zu den Auswirkungen von Long-Covid auf die Arbeitsfahig-
keit der Patient*innen sollte beriicksichtigt werden, dass die Auswirkungen teil-
weise auch von den zur Verfiigung stehenden Unterstiitzungen und Sozialsystemen
abhéngen. So werden in unterschiedlichen Landern verschiedene sozial-rechtliche
Unterstutzungen fir Long-Covid Patient*innen (z.B. Arbeitslosengeld, Kranken-
geld oder Erwerbsunfahigkeitsurlaub, Umschulungen) angeboten. Besteht bei-
spielsweise fiir eine/n Long-Covid Patient*in die Mdglichkeit einer Umschulung,
so konnte diese/r Patient*in trotz der bestehenden Symptome wieder arbeiten, auch
wenn die Riickkehr zum vorherigen Arbeitsplatz nicht mehr méglich ist. Auch die
generell schwierigen Situationen am Arbeitsmarkt oder erleichterte Kiindigungs-
maglichkeiten in anderen Landern kénnen die Zahlen zu den nicht berufstatigen
Personen nach einer Covid-19 Infektion erh6hen. So stehen z.B. den Patient*innen
in den USA aufgrund des anders funktionierenden Sozialsystems weniger Unter-
stiitzungsmaoglichkeiten zur Verfiigung als den Patient*innen in Osterreich.

Methodische Limitationen der Ubersichtsarbeit

Die in der Ubersichtsarbeit des KCE dargelegten Ergebnisse zur Epidemiologie
von Long-Covid kénnen sich von den Ergebnissen anderer Ubersichtsarbeiten un-
terscheiden, da KCE strenge Einschlusskriterien angewendet hat (z.B. Studien mit
mindestens 250 Patient*innen, ldentifikation von Risikofaktoren mittels adjustier-
ter Analysen). Dariiber hinaus wurde in der Ubersichtsarbeit von KCE zwischen
allgemeinen bzw. Organ-/Symptom-spezifischen Long-Covid Prévalenzen und
den am haufigsten berichteten Long-Covid Symptomen unterschieden, was die
Vergleichbarkeit zu den Ergebnissen anderer Studien, die diese Unterscheidung
nicht gemacht haben, erschwert.

Des Weiteren muss festgehalten werden, dass in der Ubersichtsarbeit von KCE
keine systematische Qualitatsbewertung der eingeschlossenen Studien z.B. mittels
spezieller Bewertungstools durchgefiihrt wurde. Es wurde jedoch des Ofteren auf
die mangelhafte Qualitat der eingeschlossenen Studien verwiesen, die vor allem
auf die Dringlichkeit des Themas und den damit verbundenen limitierten Zeitres-
sourcen zuriickzufihren ist.
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Diskussion

Laufende Studien

Aufgrund der Aktualitat und Bedeutsamkeit des Themas gibt es zahlreiche lau-
fende Studien. Im Folgenden werden einzelne genannt:

Eine der groften laufenden Studien in Europa ist die britische “REACT Long CO-
VID (REACT-LC) - Research into the Longer Term Effects of COVID-19 in Non-
Hospitalised Individuals”-Studie, in der ca. 120.000 représentative Teilnehmer*in-
nen (rund 30.000 SARS-CoV-2 Infizierte und mindestens 90.000 SARS-CoV-2 ne-
gativ Getestete) teilnehmen werden. Eine Long-Covid Patient*innen-Subgruppe
wird regelméRig zu ihrem Symptomstatus befragt, um die Entwicklungen ihrer an-
haltenden Symptome beobachten zu kénnen [42]. Eine weitere groRRe laufende Stu-
die ist die britische ,,Post-hospitalisation COVID-19 study (PHOSP-COVID)* Stu-
die, die untersucht, wie sich unterschiedliche Patient*innen-Populationen von der
akuten SARS-CoV-2 Infektion erholen bzw. welche Langzeitsymptome weiterhin
bestehen [43].

Im deutschsprachigen Raum werden die meisten noch laufenden Long-Covid Be-
obachtungsstudien in der Schweiz durchgefiihrt mit geplanten Stichprobengréfien
zwischen 200 und 7.000 (NCT04793269, NCT04881266, NCT04581135,
NCT04384029). Fiir Deutschland ist lediglich eine prospektive Kohortenstudie mit
geplanten 500 Studienteilnehmer*innen und mit Fokus auf das Long-Covid Symp-
tom ,,MUdigkeit/Erschopfung in den entsprechnen Studiendatenbanken gelistet
(NCT04883190). In Osterreich werden aktuell an der Medizinischen Universitét
Wien eine Beobachtungsstudie zur Pravalenz und zum Verlauf von Riechstérun-
gen in SARS-CoV-2 Infizierten und eine retrospektive Analyse zur Lebensqualitét
von Patient*innen mit unter anderem Covid-19-assoziiertem Riechverlust durch-
gefuhrt [44].

Neben einzelnen kleineren bereits abgeschlossenen Studien werden in einer groRen
déanischen Beobachtungsstudie (Long COVID Kids DK) auch mégliche Langzeit-
folgen einer SARS-CoV-2 Infektion bei Kindern und Jugendlichen (geplant
n=300.000) untersucht (NCT04786353).
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6 Schlussfolgerungen

Die in der aktuellen Ubersichtsarbeit von KCE prasentierten Studienergebnisse
zeigen eine groRe Heterogenitét hinsichtlich den Long-Covid Prévalenzen bei Er-
wachsenen auf. Zudem ist die vorhandene Datenlage zu mangelhaft, um konkrete
Schlussfolgerungen bezuglich Risikofaktoren fur Long-Covid ableiten zu kdnnen.

Weitere Forschung hinsichtlich einer genaueren Charakterisierung und Klassifizie-
rung von Long-Covid Symptomen inklusive deren Ursachen ist erforderlich. Ins-
besondere sollte eine préazisere Unterscheidung zwischen Long-Covid Symptomen
durch Organschdaden und Symptomen unabhdngig von Organschdden gemacht
werden. Dadurch kénnte eine bessere Charakterisierung einzelner Long-Covid Un-
tergruppen ermdglicht und folglich Long-Covid Managementstrategien effizienter
gestaltet werden.

Darliber hinaus sind weitere Daten zur Entwicklung der Long-Covid Symptome
im Zeitverlauf, zu den Haufigkeiten der Long-Covid Symptome bei asymptoma-
tisch SARS-CoV-2 Infizierten und zu den Effekten der Covid-19 Impfung auf
Long-Covid notwendig.

Insgesamt wurde durch die Zusammenfassung der aktuell vorhandenen Evidenz
ersichtlich, dass die beschleunigte Forschung aufgrund der Aktualitat und Wich-
tigkeit des Themas eine verminderte Studienqualitat zur Folge hat. Um die Daten-
qualitét zukinftiger Forschungsinitiativen zu Long-Covid zu verbessern, wird die
Durchfuihrung weiterer ausreichend groRer, prospektiver und — wenn mdglich —
vergleichender Kohortenstudien empfohlen. Beispielsweise sollten Long-Covid
Patient*innen mit Menschen ohne bestatigte SARS-CoV-2 Infektion verglichen
werden. Dadurch kdnnte aufgezeigt werden, welche Symptome auch unabhéangig
von einer Covid-19 Erkrankung vorkommen kénnnen bzw. ob ein Anstieg der
Symptome auf Covid-19 oder mitunter auch auf die Folgewirkungen der Mal3nah-
men zur Pandemiebekdmfpung (z.B. psychische Probleme aufgrund des langen
Lowdowns) zurlckzufiihren ist. Ebenso sollten Long-Covid Patient*innen mit Pa-
tient*innen, die eine andere schwere (respiratorische) Infektionserkrankungen hat-
ten, verglichen werden. Dadurch kénnte ein mdglicher Zuwachs der Langzeitfol-
gen durch Covid-19 erkenntlich gemacht werden.

Des Weiteren sollte die Datenqualitat zuklnftiger Studien verbessert werden, in-
dem die Symptome vermehrt systematisch erhoben werden (z.B. mit Hilfe vali-
dierter und — wenn maglich - objektiver Tests) anstatt auf selbstberichtete Symp-
tome zuriickzugreifen.

Zu guter Letzt ist es in Zukunft wichtig, bei der Berichterstattung von Long-Covid
Préavalenzen an die Offentlichkeit auch auf die moglichen Unsicherheiten der vor-
handenen Daten hinzuweisen (z.B. mogliche Uber- oder Unterschitzungen der
Prévalenzen aufgrund von Studienlimitationen), sowie die Pravalenzen auch im
entsprechendem Kontext zu kommunizieren (z.B. auf welche Personen/Patient*in-
nen-Gruppen beziehen sich die berichteten Préavalenzen?).
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8 Anhang

8.1

Tabelle 8-1: Ergebnisse zu den Long-Covid Pravalenzen (Englisch)

Extraktionstabellen

Authors Inclusion criteria Designand | Outcome and timing since Study Duration of | Prevalence Symptom-specific Publication
Sample Size | acute COVID-19 population follow-up prevalence status
(months)

Cellai M, Telemedicine clinic program (regu- | Uncontrolled, Persistent self-reported symp- Ambulatory 1-3m 5.2% Not reported Published
us[11] lar phone calls) prospective toms 6 weeks after onset of (26/496)

Confirmed infection (PCR) cohort study COVID-19

n=496

Cirulli E, US Participants to online surveyin 2 Cross-sec- Self-reported symptom lasting Ambulatory 1-3m at 30 days: Not reported Under
[30] projects. tional survey longer than 30 days after COVID- | Hospitalised =3m 36.1% review

Confirmed infection (PCR) n=357 19 onset (from a list of 32 symp- 2.5% (129/357)

toms) > 3 months:
14.8%

Sudre C, UK, US | Self-reporting in COVID Symptom Uncontrolled Any self-reported symptom > 28 | Ambulatory 1-3m 13.3% Not reported Published
and Sweden Study App (start logging when still prospective days after onset of COVID-19 23m (558/4182)
[17] asymptomatic) cohort study >3 months:

Confirmed infection (PCR) n=4182 2.3%
Moreno-Pérez Outpatient structured evaluation af- | Uncontrolled, Persistence of > 1 symptom Hospitalised 1-3m 50.9% Not reported Published
0, Spain [15] ter hospital or emergency dis- prospective or abnormal spirometry or chest 66 % >3m (141/277)

charge. cohort study X-Ray at 10-14 weeks after onset | 1CU 8.7% > 3 months:

Confirmed infection n=277 of COVID-19 3.8% (neurological)

(PCR) or seroconverted 6.7% (respiratory)
Mandal S, UK Phone or in-person interview of Cross sectional | Self-reported symptoms 4-6 Hospitalised 1-3m 71.8% Breathlessness: 53% of 384 =204 pts. | Published
[33] every patient after hospital dis- study weeks after discharge and bio- (276/384)* Cough: 34% of 384 =131 pts

charge who had tested COVID-19 n=384 logical, respiratory and mental Fatigue: 69% of 384 = 265 pts*

positive assessment
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Myall K, UK Phone interview 4 weeks after hos- Uncontrolled, Self-reported ongoing symptom Hospitalised 1-3m 39% Not reported Under
[16] pital discharge prospective 4-6 weeks after discharge ICU 54% (325/837) review
Confirmed infection cohort study
(PCR or dlinically/radiologically) n= 837
Nehme M, Phone call 30-45 days after diagno- | Uncontrolled, Self-reported ongoing symptom Ambulatory 1-3m 32% Not reported Published
Switzerland sis (remote follow-up care system) prospective 30-45 days from diagnosis Hospitalised (214/669)
[22] Confirmed infection (PCR) cohort study 6%
n=669
Office for Na- Positive COVID-19 patients who re- Cross-sec- Self-reported persistent symp- Ambulatory 1-3m > 5 weeks: > 5 weeks: Not
tional Statistics | sponded to the National Corona- tional survey toms at 5 weeks or > 12 weeks Hospitalised 21% o Fatigue 11.8% applicable
(ONS), UK [8] virus (COVID-19) Infection Survey n=21622 after COVID-19 onset 7.9% to 8.6%* > 12 weeks: e Cough 10.9%
(CIS) * among those 13.7% e Headache 10.1%
who first had 3-6m o Myalgia 7.7%
infection at > 12 weeks:
least 12 weeks o Fatigue 8.3%
previously e Cough 7%
o Headache 7.2%
o Myalgia 5.6%
Venturelli S, Inclusion in an outpatient post-dis- Uncontrolled Ongoing symptoms (psychologi- | Hospitalised 3-6m 51% o Fatigue 44% (334/758) Published
Italy [19] charge multidisciplinary program retrospective cal, biological, respiratory evalua- | 88% (394/767) o Dyspnea 29.7% (228/767)
after hospital or ED discharge observational tions) at 12 weeks ICU9.7% o Post traumatic psychological disor-
Confirmed infection (PCR or sero- study ders 30.5% (222/727)
conversion) 99% n=767 o Impaired lung function (DLCO)
19% (136/716)
Morin L, France | Telephone assessment 3-4 months Uncontrolled Symptoms at 4 months after hos- | Hospitalised 3-6m 51% o Fatigue 31.1% (131/431) Published
[25] after hospital discharge prospective pital discharge (244/478) o Memory difficulties 17.5% (73/416)
Ambulatory visit for a subset of pa- | cohort study o New-onset dyspneain 16.3%
tients with relevant symptoms n=478 (78/478)
o Persistent paresthesia 12.1%
(51/421)
Bliddal S, Den- | Identification through Danish Civil Uncontrolled, Persistent symptoms Ambulatory 1-3m > 4 weeks: Not reported Under
mark [10] Registration System on basis of pos- | prospective > 4 weeks and > 12 weeks 3-6m 16 % review
itive PCR for COVID-19. Patients cohort study (198%0.36/445)
were invited (via the national digital | n=445 > 12 weeks:
postbox) to complete a question- 11.7%
naire. (129*0,40/445)*
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Romero-Du- Data retrieved from follow-up con- Uncontrolled Self-reported symptoms at any Hospitalised 3-6m < 6 months: o Dyspnoea 28% (223/797) Published
arte S, Spain sultation (primary care and hospital | retrospective time after hospital discharge dur- | ICU 10.8% Symptoms: 63.9%* | e Fatigue 22.1% (176/797)
[29] specialities) and periodic telephonic | observational ing 6 months follow-up, hospital (509/797) o Diarrhea 10.3% (82/797)
reports study readmission, return to the emer- Return to emer- o Mental health disorders 12.2%
PCR confirmed infection n=767 gency services and death gency department (97/797)
20% (160/97) o Dermatological issues 9.3%
Hospitalisation (74/797)
4.4% (35/767) o Superinfection 7.9% (63/797)
Death 1% (8/797) Less frequent symptoms:
o Smell/taste 5.3%
o Headache 5.3%
o Cardiovascular 5.8%
o Ophtalmological 4.6%
o Nephrological 4.5%
o Haematological 4.4%
o Urological 4.3%
o Otorhinological 3.1%
o Endocrine 1.5%
Havervall S, Healthcare workers participatingin | Uncontrolled Ongoing symptoms (at least one | Ambulatory >6m > 2 months: o Anosmia 9% Published
Sweden [21] an online survey and regular clini- prospective moderate to severe symptoms) 26% (84/326) o Fatigue 4%
cal/ biological assessment cohort study at 8 months > 4 months: o Agueusia 3.7%
n=1395 21.4% (69/323) e Dyspnoea 1.9%
> 8 months: o Sleeping disorders 2.2%
14.9% (48/323) e Headache 1.5%
o Palpitations < 1%
o Concentration impairment < 1%
o Muscle/joint pain < 1%
o Memory impairment < 1%
Ghosn J, Patients who were hospitalised Uncontrolled Systematic assessment of ten Hospitalised 3-6m > 3 month: o Fatigue nearly 40% Published
France [26] were assessed through physician prospective persisting symptoms at 3 and 6 >6m 68% (655/957) o Dyspnoea > 20%
visits 3 and 6 months after hospital cohort study months > 6 months”: o Joint pain nearly 20%
admission n=1137 60% (639/1068) o Myalgia nearly 20%
*at 6 months, 24% e Headache > 10%
with > 3 symptoms | e Rhinorrhea 10%
o Cough 10%
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o Sore throat <10%
e Agueusia 7%
e Anosmia 7%

Augustin M,
Germany [27]

Invitation of each patient with con-
firmed infection (PCR) for follow-up
medical visits at month 4 and 7, re-
gardless of symptoms

Uncontrolled
prospective
cohort study
n=958

Assessment of long-lasting
symptoms with systematic ques-
tionnaires at 4 and 7 months af-
ter symptom onset (or positive
testing)

Median follow-up 6.8 months

Hospitalised
2.9%
ICU 0.7%

3-6m
>6m

At 4 months:
12.8% (123/958)
At 7 months:
27.8% (123/442)

At 4 months:

e Anosmia 12.4% (55/442)

o Agueusia 11.1% (49/442)

o Fatigue 9.7% (43/442)

e Shortness of breath 8.6% (38/442)
At 7 months*:

e Anosmia 14.7% (52/353)

o Agueusia 14.2% (50/353)

o Fatigue 13.6% (48/353)

e Shortness of breath 11% (39/353)
*Due to the a high rate of dropout, we
calculated the most conservative esti-
mate at 7 months:

o Anosmia 5.4% (52/958)

o Agueusia 5.2% (50/958)

o Fatigue 5.0% (48/958)

o Shortness of breath 4.1 % (39/958)

Published

Menges

G,
Switzerland
[36]

Inclusion through contact tracing of
the Department of Health, based on
mandatory laboratory reporting of
all individuals diagnosed with
SARS-CoV-2 (PCR)

Prospective
cohort study

n=431

Assessment of recovery and
longlasting symptoms through
electronic questionnaire at 6 to 8
months after diagnosis and as-
sessment of fatigue, dyspnoea,
depression by using appropriate
scales (FAS

mMRC,DASS

-21)

Hospitalised
19%
ICU 2.3%

>6m

Not fully recovered
26%
(111/431)

Symptoms 25%
(106/431)

Fatigue 55%
(233/431)

« Dyspnoea (MMRC
> 1) 22% (96/431)
« Symptoms of
depression 26%
(111/431)

Self-reported
symptoms:

« Fatigue 12%
(52/431)

- Cough 10%
(41/431)

« Sore throat 9%
(38/431)
«Headache 9%
(37/431)

« Smell/taste disorder
5% (21/431)

+Rash 0.7% (3/431)

Under
review
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Abbreviations: ED - emergency department, DLCO - diffusing capacity of the lungs for carbon monoxide, ICU -

calculations

Tabelle 8-2: Ergebnisse zu den Organ- bzw. Symptom-spezifischen Long-Covid Préavalenzen (Englisch)

intensive care unit,

m month, PCR - polymerase chain reaction; * own

Authors Inclusion criteria Design and Sample | Outcome and Study popu- | Duration of Prevalence Prevalence of specific symptom Publication sta-
Size timing since lation follow-up tus
acute COVID-19 (months)
Taquet M, Data extraction from elec- | Retrospective observa- New-onset psychi- | Notmentioned | 1-3m 5.8% e Anxiety disorder 4.7% (adjustment Published
UK, US[18] tronic database in positive | tional cohort study with atric disorders disorder, generalised anxiety disorder,
COVID-19 patients (con- matched control groups | within 14 to 90 PTSD, panic disorder)
firmed infection PCRor an- | n=62354 days after COVID- e Mood disorder 2% (depression 1.7%)
tigen testings 92.2%) 19 onset e Psychotic disorder 0.1%
e Insomnia 1.9%
e Dementia 0.44%
Taquet M, Data extraction from elec- Retrospective observa- New-onset psychi- | Hospitalised 3-6m Whole COVID-19 co- o Anxiety disorders 7.11 % Published
UK, US[23] tronic database in positive | tional cohort study with | atric or neurologi- 19.6% hort: 12.84% o Anxiety disorders 9.7 %
COVID-19 patients matched control groups | cal disordersinthe | ITU3.8% Patients admitted in o Psychotic disorders 0.42%
Confirmed infection (ICD- n=236 379 6 months after ITU: 25.79% e New insomnia 2.53%
10 codes U07.1) COVID-19 ¢ Intracranial haemorrhage 0.28%
o Ischaemic stroke 0.76%
o Parkinsonism 0.11%
e Dementia 0.67%
Mazza M, It- Clinical interview and self- | Uncontrolled prospec- Mental health as- Hospitalised 1-3m 55.7% o PTSD 28% Published
aly [14] reported questionnairesin | tive observational co- sessment at one 75% o Depression 31%
COVID-19 patients as- hort study month after ¢ Insomnia 40%
sessed at ED and hospital- | n=402 COVID-19 onset e Anxiety 42%
ised or not. o Obsessive-compulsive symptoms 20%
(no information on test-
ing)
Makaronidis Invitation of people with Uncontrolled prospec- Smell/taste disor- Ambulatory 1-3m Smell* 42.2% Not reported Published
J, UK[13] acute loss of smell/taste tive cohort study ders at 4-6 weeks Hospitalised (151/357)
through primary care cen- | n=467 after COVID-190on- | 2.3% Taste* 33.8%
ters (recruitment via set (116/343)
online platform). Follow- * of those who devel-
oped olfactory and
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up by a questionnaire that taste disorders dur-
was sent. ing the acute phase
Serology positive in 82%
Chiesa-Es- Identification of patients Uncontrolled prospec- Self-reported per- Ambulatory 1-3m Persistent loss of Not reported Published
tomba C, with total or partial loss of | tive cohort study sistent olfactory Hospitalised smell* 37%
France and smell through database n=751 dysfunction (no clear % (277/751)
European from 3 hospitals. Contact mentioned) Partial smell recov-
[20] after 30 days for olfactory ery* 14%
assessment (107/751)
Confirmed infection (PCR) “of those who devel-
oped olfactory and
taste disorders dur-
ing the acute phase
Villarreal I, Phone interview in Uncontrolled prospec- Olfactory and taste | Ambulatory 1-3m 26% Not reported Published
Spain [24] healthcare workers with tive cohort study disorders at 1 Hospitalised (43/161)*
PCR positive for COVID-19 | n=256 month after acute 3.5% * of those who devel-
infection oped olfactory and
taste disorders dur-
ing the acute phase
Lechien J, Online questionnaire was Uncontrolled prospec- Self-reported olfac- | Hospitalised 3-6m 24.1%* Not reported Published
Belgium and completed at the end of tive cohort study tory dysfunctionat | 2% (328/1363)
Europe[12] the disease or at the hospi- | n=1363 2 and 6 months * of those who devel-
tal discharge and within (objective testing oped olfactory and
the 2-month post-infec- in a subset) taste disorders dur-
tion (identification ing the acute phase
through hospital data-
bases)
Ayoubkhani Identification through Retrospective cohort -Hospital readmis- Hospitalised 3-6m Not reported e Hospital re-admission 29.4% Published
D, UK[9] electronic health and mor- | study with matched sion o Death after discharge 12.3%
tality records (ICD10 control groups -Cause of death e Organ dysfunctions (person years):
codes: U07.1 and U07.2) n=47 780 -Organ dysfunc- o Respiratory disease
tions 539/1000
o Diabetes 29/1000
o Cardiovascular 66/1000
Daugherty S, | Identification through Retrospective cohort Assessment of risk | Hospitalised* 3-6m 14.02% with at least In comparison with control groups, higher | Published
US [28] electronic health from 3 study with three and relative haz- 8.2% 1 new type of clinical | risk difference and higher hazard ratio” for
data sources within the matched comparative ards for developing | ICU* 1.1% sequelae that re- several new clinical outcomes:
clinical sequelae quired medical care e Neurological disorders
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United Health Group Clini-
cal Discovery Database
(ICD10 codes: U07.1,
U07.2, B34.2,B97.29)
Confirmed infection (PCR)

groups (by propensity
score)

n=193 113*

* Total cohort: 266 586
and 193 113 with fol-
low-up

requiring medical
care after COVID-
19in 18-65 years 586
patients, at 4
months after acute
infection (median
95 IQR 42-135)

* calculated on
a total of 266

(27 074/193 113): e Cardiovascular disorders
e 10.01%: one se- e Hypercoagulability
quela o Kidney disorders
o 4.01%:>1new e Respiratory disorders
sequelae e Mental health and neurocognitive is-

sues

Abbreviations: ED - emergency department, DLCO - diffusing capacity of the lungs for carbon monoxide ICD10 - International Statistical Classification of Diseases and Related Health
Problems, ICU - intensive care unit ITU - intensive therapy unit, m - month, PCR - polymerase chain reaction, PTSD - post-traumatic stress disorder

Tabelle 8-3: Ergebnisse zu den Haufigkeiten der Symptome unter den Long-Covid Betroffenen (Englisch)

Authors

Inclusion criteria

Design and Sample Size

Outcome and timing since
acute COVID-19

Duration of fol-
low-up (months)

Symptoms frequency

Publication
status

Cellai M,
USI[11]

Telemedicine clinic pro-
gram (regular phone calls)
Confirmed infection (PCR)

Uncontrolled prospective
cohort study
n=496

Persistent self-reported
symptoms 6 weeks after on-
set of COVID-19

1-3m

Respiratory symptoms (dyspnea, chest tight-
ness) 88.5%

Fatigue 65% (17/26)

Headache 50% (13/26)

Gastrointestinal symptoms 34% (9/26)
Palpitations 23% (6/26)

Low grade fever 11% (3/26)

69.2% (18/26) reported at least 4 concurrent
symptoms

Published

Cirulli E, US
[30]

Participants to online sur-
vey in 2 projects
Confirmed infection (PCR)

Cross-sectional survey
n=357

Self-reported symptom last-
ing longer than 30 days af-
ter COVID-19 onset (from a
list of 32 symptoms)

1-3m

Most frequent:

Anosmia, ageusia,

Dyspnea, chest pain

Memory loss, confusion, difficulty concen-
trating

Others:

Decreased alertness, dizziness
Headache, insomnia

Muscle weakness

Dry cough

Tachycardia

Bone or joint pain

Fatigue

Under review
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e Tingling, sensitive skin, back pain
e  Acid reflux, diarrhoea
Sudre C, Self-reporting in Covid Uncontrolled prospective | Any self-reported symptom 1-3m . Fatigue 97.7% Published
UK,USand | Symptom Study App cohort study > 28 days after onset of e Headache 91.2%
Sweden (start logging when still n=4182 COVID-19 e Dyspnoea (?)
[17] asymptomatic) . Anosmia (?)
Confirmed infection (PCR) . Cardiac symptoms 6.1%
. Lower respiratory symptoms (?)
. Memory 4.1%
e  Tinnitus/earache 3.6%
. Neuropathy 2%
. Fever (?)
. Gastroenterological symptoms (?)
Moreno-Pe- | Outpatient structured Uncontrolled prospective | Persistence of > 1 symptom 1-3m . Dyspnea 17.2%* Published
rez O, Spain | evaluation after hospital cohort study or abnormal spirometry or e  Cough 10.6%*
[15] or emergency discharge n=277 chest X-Ray at 10-14 weeks . Fatigue 17.6%*
Confirmed infection after onset of COVID-19 e Anosmia-Dysgeusia 10.8%*
(PCR) or seroconverted . Cognitive disorders 7.6%*
. Headache 8.9%*
. Myalgia, arthralgia 9.8%*
GoertzY Persistent symptoms re- Cross-sectional survey Any symptoms >3 weeksto | 1-3m Goertz et al: Published
[32] ported in social media in n=2113" 3 months after infection on- . Fatigue 87%
and patients who experienced | n=1 8372 set . Dyspnoea 71%
Vaes A, The | COVID-19 . Chest tightness 44%
Nether- Confirmed: 16%'-27%? e Headache 38%
lands and TGoertzY et al . Muscle pain 36%
Belgium 2Vaes A etal . Heart palpitation 32%
[35] e Cough29%
Vaes et al:
. Fatigue: 98%
. Sleeping disorders 88%
. Pain 87%
. Increased need for care:
- Care-dependent: 31%
- Limitation in daily activities: 41.1% in the in-
dependent group
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tients were invited (via
the national digital post-
box) to complete a ques-
tionnaire

e Shortness of breath 10%

. Headache < 10%

. Muscle/joint pain <10%

e  Cough/chest pain <10%

. Digestive symptoms <10%

Davis H, Eu- | Persistent symptoms in Cross-sectional survey Persistent symptoms >28 1-3m 1-3 months (most frequent): Under review
rope and people who experienced n=3762 days 3-6m e  Fatigue 98%
US[31] symptoms consistent with e Post extertional malaise 89%
COVID-19, reported on a e  Cognitive dysfunction 85.1%
survey through social me- e Headache 77%
dia and support groups e  Cardiovascular symptoms 86 %
Confirmed infection: 27% e Musculoskeletal symptoms 93.6%
e  Sorethroat 59%
. Respiratory symptoms 93%
. Gastrointestinal symptoms 85%
. Anxiety 57.9%
. Depression 47.3%
e  Taste and smell disorders 57.6%
At 6 months (most frequent):
. Fatigue 77.7%
e  Post extertional malaise 72.2%
e  Cognitive dysfunction 55.4%
. Sensorimotor symptoms 55.7%
e Headache 53.6%
e  Relapses of symptoms 85.9%
Nehme M, Phone call 30-45 days af- Uncontrolled prospective | Self-reported ongoing 1-3m . Fatigue Published
Switzerland | ter diagnosis (remote fol- cohort study symptom 30-45 days from . Dyspnea
[22] low-up care system) n= 669 diagnosis . Taste/smell disorders
Confirmed infection e Cough
(PCR) . Headache
Digestive symptoms
Bliddal S, Identification through Uncontrolled prospective | Persistent symptoms 1-3m > 4 weeks: Under review
Denmark Danish Civil Registration cohort study > 4 weeks 3-6m . Fatigue 16%
[10] System on basis of posi- n=445 and . Concentration or memory difficulties 13%
tive PCR for COVID-19. Pa- > 12 weeks e Reduced sense of smell 10%
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> 12 weeks:

Fatigue 16%

Concentration difficulties 13%
Headache < 10%

Muscle/joint pain <10%
Cough/chest pain <10%

Digestive symptoms <10%

Switzerland
[36]

tracing of the Department
of Health, based on man-
datory laboratory report-
ing of all individuals diag-
nosed with SARS-CoV-2
(PCR)

cohort study
n=431

long-lasting symptoms
through electronic
Questionnaire at6to 8
months after diagnosis and
assessment of fatigue, dysp-
noea, depression by using
appropriate

scales (FAS mMRC,DASS-21)

Cough 39% (41/106)

Sore throat 36% (38/106)
Headache 35% (37/106)
Taste/smell disorders 20% (21/106)

Stavem K, Population-based cross- Identification of patients 3-6m . Dyspnea 16% Published
Norway sectional cohort survey through PCR positivity e  Smell disorders 12%
[34] n=451 and invitation to a postal . Taste disorders 10%
PCR confirmed infection survey or electronically
MorinL, Telephone assessment 3- Uncontrolled prospective | Symptoms at 4 months af- 3-6m Ambulatory assessment (n=177): Published
France [25] 4 months after hospital uncontrolled cohort study | ter hospital discharge . Cognitive disorders 38.4% (61/159)
discharge n=478 . Dysfunctional breathing 20.9% (37/177)
Ambulatory visit for a sub- e  ChestCT scan:
set of patients with rele- 63% (108/171) lung abnormalities (ground
vant symptoms glass opacities)
19% (33/171) with fibrotic lesions
. DLCO 87% of predicted values (h=152)
e  Altered heart left ventricular contractility
9.6% (8/83)
. In ICU patients (n=94): anxiety (23.4%), de-
pression (18.1%), PTSD (7.4%)
Mandal S, Phone or in-person inter- Cross-sectional study Self-reported symptoms 4-6 | 1-3m For symptom frequency long COVID patients Published
UK view of every patient after | n=384 weeks after discharge and (n=276):
hospital dis-charge who biological, respiratory and . Breathlessness: 204/276: 74%
had tested COVID-19 pos- mental assessment . Cough: 131/276:47.5%
itive . Fatigue: 265/276: 96%*
Menges G, Inclusion through contact | Prospective Assessment of recoveryand | >6m Fatigue 49% (52/106) Under review

Abbreviations: DLCO - diffusing capacity of the lungs for carbon monoxide, ICU - intensive care unit, m - month, PCR polymerase chain reaction; * own calculations
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Tabelle 8-4: Ergebnisse zu den Risikofaktoren von Long-Covid (Englisch)

First author,

Inclusion criteria

Outcome and timing

Risk factors (association measurement and 95%Cl)

Other results

rez O, Spain
[15]

tion after hospital or ED dis-
charge in patients with con-
firmed infection

normal spirometry or chest X-ray
at 10-14 weeks after onset

. For long COVID (overall): no significant risk factor
. For those with initial severe pneumonia:
o  opacities of lung surface on X-rays >50% 2.87 (1.13-
7.32)
o higher heart rate at admission 1.03 (1.01-1.06)

country
Sudre C, Inclusion by prospective self-re- Any symptom >28 days after on- Adjusted analysis (age and sex), compared to “short” (<10 | Main predictors: age, sex, symptoms in 15t
UK, US, porting of symptoms in the set, self-reported days) COVID, symptoms during first week of COVID (aOR week (AUC 76.8%).
Sweden COVID Symptom Study App ratio; 95CI): In 70+ years:
[17] (start logging when still asympto- . Fatigue 2.83 (2.09-3.83) Fever 5.51 (1.75-17.36) Loss of smell 7.35 (1.58-
matic) . Headache 2.62 (2.04-3.37) 34.22)
. Dyspnoea 2.36 (1.91-2.91) Hoarse voice 4.03 (1.21-13.42) and comorbidi-
° Hoarse voice 2.33 (1.88-2.90) ties
e  Myalgia2.22(1.8-2.73)
CirulliE, US | Participants to online survey in 2 Any self-reported short and long- | Adjusted analysis at day 30 (aOR ratio; 95CI): Comorbidities and sex were risk factors in the
[30] projects, with positive COVID test | term symptom at 30, 60, 90 days . Number of initial symptoms unadjusted analysis, not in the multivariate
from onset (list of 32 symptoms) . Dyspnoea analysis, probably due to low sample size
. Pain with deep breath
. Sensitive skin
. Blood type A
No risk factor at 60 and 90 days (in multivariate)
Moreno-Pé- | Outpatients structured evalua- Persistence of =1 symptom or ab- Adjusted analysis, (aOR ratio; 95Cl): Predictors of spirometry abnormalities in over-

all cohort: estimated glomerular filtrate, male
sex, comorbidities (high Charlson index asso-
ciated with lower incidence)

Higher imaging score at acute disease was as-
sociated with persistence of X-ray signs in
overall cohort 1.66 (1.30-2.11) and severe
pneumonia patients 1.68 (1.28,2.19)

Mazza M, It-
aly [14]

COVID-19 patients assessed at ED
and hospitalised or not; no infor-
mation on testing

Mental health assessment at one
month after hospital or ED dis-
charge

Adjusted analysis (sex, previous status and hospitalisa-
tion):

e  Female sex

e  Previous psychiatric history

Older age and long duration of hospitalisation
were risk factors in the unadjusted analysis
Hospitalisation was not a risk factor

Bliddal S,
Denmark
[10]

Identification through Danish
Civil Registration System on basis
of positive PCR for COVID-19. Pa-

Persistent symptoms > 4 weeks
and > 12 weeks

Adjusted analysis (sex, age, smoking, BMI, comorbidity
and time from symptom start to follow-up) for the risk of
symptoms after 4 weeks (aOR ratio; 95Cl):

. Female sex 2.91 (1.32-6.39)

. BMI 1.13 (1.05-1.22)

In a subgroup of 117 women with follow-up >
4 weeks, BMl is a risk factor aOR 1.10 (1.0-1.20)
Being healthcare worker was not a risk factor
1.50 (0.60-3.8)
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tients were invited (via the na-
tional digital postbox) to com-
plete a questionnaire

Ay-
oubkhani
D, UK[9]

Identification through electronic
health and mortality records
(ICD10 codes: U07.1 and U07.2)

Assessment of mortality, hospital
readmission, organ dysfunctions
> 3 months after hospital dis-
charge

. In COVID-19 patients, rates of all outcomes were
greater in 70+ patients than in those aged less than
70.

. In COVID-19 patients, rates of all outcomes other
than diabetes were greater in the white ethnic group
than in the non-white group.

e After matching for baseline personal characteristics
(age, sex, ethnicity, region, IMD category, and smok-
ing status) and comorbidities, rate ratio were greater
in patients less than 70 than those 70+ and in non-
white ethnicity, for all outcomes.

Greater rates of death and hospital readmis-
sion in patients admitted to ICU

Daugherty
S, US [28]

Identification through electronic
health from three data sources
within the UnitedHealth Group
Clinical Discovery Database
(ICD10 codes: U07.1,U07.2, B34.2,
B97.29)

Assessment of risk and relative
hazards for developing clinical se-
quelae requiring medical care af-
ter COVID-19in 18-65 years pa-
tients, at 4 months after acute in-
fection

. Risk differences were increased in older individuals,
had pre-existing conditions, and were admitted to
hospital because of Covid-19.

. Younger patients (aged <50), those with no pre-exist-
ing conditions, or not admitted to hospital for
COVID-19 also had an increased risk of developing
new clinical sequelae, in comparison to control
groups-

Risk for new clinical sequelae after acute
COVID-19 rarely differed between men and
women, apart

from fatigue and anosmia (more commonly
diagnosed in women)

Makaronidi
sJ,UK[13]

Invitation of people with acute
loss of smell/taste through pri-
mary care centers (recruitment
via online platform). Serology as-
sessment.

Smell/taste disorders at 4-6 weeks
after onset

Adjusted analysis (age, ethnicity, patterns of smell loss
and smoking) for the risk of persistent smell loss (aOR;
95Cl):

. Female sex 2.46 (1.47-4.13)

. Presence of parosmia 2.47 (1.54-4.00)

Age was not recognised as a risk factor 0.99
(1.01-1.03)

Ghosn J,
France [26]

Patients who were hospitalised
were assessed through physician
visits 3 and 6 months after hospi-
tal admission.

Ongoing self-reported symptoms
within a list of 10 symptoms at 3
and 6 months after hospital ad-
mission

Adjusted analysis for the risk of having 3 or more symp-
toms at 6 months follow-up (aOR; 95CI):

. Female sex 2.40 (1.75-3.30)

e >3 symptoms at admission 2.04 (1.45-2.89)

. ICU admission at the acute phase 1.55 (1.09-2.18)

Comorbidities and age were not associated
with the presence of symptoms at 6 months in
univariate analysis

Romero-
Duarte A,
Spain [29]

Data retrieved from follow-up
consultation (primary care and
hospital specialities) and periodic
telephonic reports

Self-reported symptoms at any
time after hospital discharge at
any time during 6 months follow-
up, hospital readmission,

return to the emergency services
and death

Adjusted analysis for return to emergency services (aOR,
95Cl):

. Persistent fever 2.23 (1.18-4.19)

. Thoracic pain 2.55 (1.33-4.90)

. Anosmia/dysgueusia 0.28 (0.10-0.74)

. Arrhythmia or palpitations 3.08 (1.21-7.79)
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. Superinfection 1.90 (1.05-3.42)

. Pneumonia 7.65 (1.27-45.97)

. Dermatological symptoms 1.75 (1.01-3.03)
Adjusted analysis for hospital readmission:

. Persistent fever 8.31 (2.31-29.89)

. Nephrological disorders 6.49 (1.50-21.14)
. Superinfection 3.14 (1.05-9.40)

. Pneumonia 11.81 (1.40-99.39)

Switzerland
[36]

ing of the De-partment of Health,
based on mandatory la-boratory
reporting of all individuals diag-
nosed with SARS-CoV-2 (PCR)

lasting symp-toms through elec-
tronic Questionnaire at 6 to 8
months after diagnosis and as-
sessment of fa-tigue, dyspnoea,
depres-sion by using appropriate
scales (FAS mMRC,DASS-21)

Augustin Follow-up medical visits at Assessment of long-lasting symp- | Adjusted analysis for the risk to develop long-term symp-
M, Ger- month 4 and 7 months after toms with systematic question- toms (aOR, 95Cl)*:
many [27] acute infection (PCR confirmed), naires . Lower baseline level of SARS-CoV-2 1gG 1.90 (1.13-
regardless of symptoms 3.18)
. Number of symptoms 1.29 (1.08-1.55)
. Male gender 0.59 (0.36-0.98)
*We observed a difference between odds ratio men-
tioned in the text and the tables. We are awaiting au-
thor's reply.
Menges G, Inclusion through con-tact trac- Assessment of recovery and long- - Association between BMI and dyspnoea still

present at 6-8 months.

Abbreviations: aOR - adjusted odds ratio, ICD-10 - International Statistical Classification of Diseases and Related Health Problems, ICU - intensive care unit, m - month, PCR - polymerase

chain reaction
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1 DISCLAIMER

The current work is based on the available evidence at the moment of writing the report (27/05/2021).
There are still major evidence gaps, as studies are ongoing and science requires time to build up. A
part of the available literature is not peer-reviewed and hence not necessarily conforms to the high-
quality standards for scientific research. This document should be considered as a working paper
that will be updated when the final report is published (October-November 2021). This implies that
some findings may change over time.

2 KEY POINTS

o Available evidence on the prevalence of long COVID remains limited and insufficient to
formulate sound conclusions. Synthesising the information is challenging since
studies are highly heterogeneous and the reported prevalences vary substantially.

e There is still no clear widely accepted definition of long COVID. Long COVID
encompasses distinct phenotypes (or clusters of symptoms) that can broadly vary and
evolve over time. As such, people may experience different patterns of symptoms that
could have multiple causes. In specific patient groups (e.g. patients that have been
hospitalised in the acute phase), it is important to distinguish those related with
permanent organ impairment from those not related with organ damage.

o Reported prevalences differ according to the targeted population and follow-up time:

o In studies in which (almost) all included patients were not hospitalised during the
acute phase, it is estimated that, between 5 and 36% of them still have symptoms
whithin the first 3 months after the onset of the COVID-19. However, in studies in
which almost all patients have been hospitalised, higher prevalences are reported
(between 39 and 72%).

o Beyond 3 months, studies that predominantly included patients who have not been
hospitalised, about 2-21% of them still have symptoms. For those studies including
mostly patients that were hospitalised during the acute phase, the reported
prevalence is higher and ranges between 51 and 68%.

o Studies with long follow-up are sparse. It appears that symptoms improve over
time but at 6 months of follow-up, about 13 to 25% of patients who were not
hospitalised may still have at least one symptom. Higher rates reaching 60% have
nonetheless been reported in patients who have been hospitalised.

o Current evidence does not precisely allow to distinguish between the prevalence
of symptoms following organ damage and symptoms unrelated to organ damage.
Since the appearance of symptoms can besides COVID-19 have other non-mutual
exclusive underlying causes (hospital stay, post-intensive care syndrome), the
prevalence of long COVID might be overestimated.

e In the first three months, the most commonly reported persistent symptoms in the
group of long COVID patients are fatigue (up to 98%), dyspnoea (up to 93%) and
headache (up to 91%). Beyond 3 months, the most frequent symptoms were fatigue (up
to 78%), cognitive disorders (up to 55%) and respiratory symptoms such as dyspnoea
or dysfunctional breathing (up to 21%). Taste and olfactory dysfunction improve over
time but may persist in the long run for a minority of patients. The type of symptoms
does not seem to differ between patients who were hospitalised versus those who were
not hospitalised during the acute phase. In addition to the symptoms, an impact on
activities of daily life and (social) functioning is reported.

o The risk factors to develop long COVID are still unclear. Studies that aimed to identify
risk factors are limited and considerably heterogeneous. Up to now, there is no study
with large and sufficiently long follow-up. There are indications in those who were not
hospitalised that a higher number of symptoms at the acute phase of the disease may
be a risk factor for developping long COVID. The contribution of age (as a risk factor)
is still controversial but long COVID seems to be prevalent across all age categories.
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The risk for being hospitalised and the risk for developing new clinical issues involving
multiple organ systems requiring medical care is increased in the aftermath of COVID-
19, in both groups of patients who were hospitalised or not during the acute phase of
infection. Long COVID is reported regardless of the initial severity of COVID-19 and
even in patients who remained initially asymptomatic.

The current findings are based on studies presenting substantial limitations: (1)The
absence of a homogeneous definition of long COVID with clear clinical criteria does
not allow to make an accurate diagnosis. It is not always straithforward to distinguish
long COVID from other overlapping conditions, especially when permanent organ
damage is lacking. (2) Included populations vary widely according to demography,
level of care received during the acute infection, sample sizes. (3) Study designs are
heterogeneous (time of inclusion, follow-up duration). Many of them did not include a
control group and present loss to follow-up. They are prone to recruitment and recall
bias. (4) There is a lack of standardised and validated measures for symptom reporting.
(5) Data on long COVID patients who had an asymptomatic infection are scarce.




3 BACKGROUND

3.1 Awareness and reporting

After more than one year into the COVID-19 pandemic, evidence has surged that many symptoms
can persist or appear after recovery from the acute period of iliness. Those symptoms are reported
after both mild or severe COVID-19. They adversely impact daily life and induce a societal burden,
as the number of affected patients is increasingly growing.

Whilst many epidemiological data report that a proportion of people endure lingering symptoms after
recovery from the acute disease, there is no globally accepted definition of this issue, yet. ‘Long
COVID’ is now the most commonly used term but several terms such as ’post-COVID condition’,
long-haul COVID’, ‘post-COVID syndrome’, ‘post-acute COVID symptoms’, ‘post-acute sequelae’ or
‘chronic COVID’ are found in the literature and encompass a wide range and variety of symptoms.

For the purpose of this review, we considered studies describing long-term symptoms following the
acute phase of COVID-19 if they were observed at least 4 weeks after disease onset. We stratified
by length of follow-up: early in the time-course of the disease (up to 12 weeks), between 3 and 6
months and after 6 months follow-up.

3.2 How to define long COVID?

Due to its wide heterogeneity of presentation, there is, currently, a lack of international consensus
regarding the definition of long COVID. The World Health Organisation (WHO) is currently running a
project aiming to result in an international consensus about a definition an clinical criteria for long
COVID (a report is expected to be published in October- November 2021).2

In December 2020, the National Institute for Health and Care Excellence (NICE) proposed a
definition of long COVID, based on the time beyond disease onset, when signs and symptoms, not
explained by an alternative diagnosis are being reported: ‘ongoing symptomatic COVID-19’ is used
for patients who have symptoms from 4 to 12 weeks beyond acute COVID-19, whereas ‘post-COVID-
19 syndrome’ is the term used for those still experiencing symptoms after 12 weeks."

Long COVID is increasingly being seen as an active and evolving medical condition bringing into
play all organs. A broad spectrum of symptoms is commonly reported. People can continue to
undergo single or multiple symptoms beyond the acute phase or develop new ones, or even undergo
a relapsing trend.

There is substantial uncertainty about what causes long COVID and its management could vary
according to related causal mechanisms. To this end, it is of utmost importance to distinguish people
who have symptoms following organ damage that occurred during the hospitalisation (for example
lung sequelae after prolonged mechanical ventilation) from people who undergo a mild-to-moderate
disease and who were not hospitalised. For instance, the Centers for Disease Control and Prevention
(CDC) proposed to make the distinction between several types of post COVID conditions and to
consider the longer effects of COVID-19 hospitalisation or treatments consequences as a particular
entity.? In this vein, some of these effects can include Post-Intensive-care-Syndrome that refers to a
subset of patients who have been hospitalised in the intensive care unit® and must be differentiated
from long COVID.

Interestingly, Amenta et al. (2020) proposed that symptoms could be classified into several groups:
(1) residual symptoms that persist after recovery from acute iliness, (2) organ dysfunction persisting
after initial recovery, and (3) new symptoms coming up after asymptomatic or mild infection. This
classification emphasises the fact that long COVID is a multi-organ condition and that further
research is required to better classify the causes and types of symptoms.*

Definition and symptoms classification are subject to modification in the light of a new understanding
of the disease. Some studies have indeed suggested a certain level of organ impairment, even in
people who undergo a mild form of the disease.?

@ https://kce.fgov.be/en/needs-and-follow-up-of-long-term-covid-19-patients-ongoing-study
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4 RESEARCH QUESTIONS

The following research questions are formulated for this systematic review:

e What is the prevalence of long COVID following a confirmed or suspected COVID-19 (highly
suspected clinically and/or radiologically)?

e What are the symptoms of long COVID and their frequency?
e What are the risk factors for developing long COVID compared to “short” COVID-19?

This systematic review will be updated when the final report is published (October-November 2021).

5 METHODS

We followed the KCE Process Book for conducting the search. The search was conducted from 03
February to 20 May 2021 in 11 databases. Details of the search strategy are presented in Appendix
2.

5.1 Structured questions and search concepts

The research question was transformed into a PEOD (Population-Exposure-Outcome-Design)
structured search question (See Appendix 1.1). Keywords and search concepts were collected
through experts’ opinion, existing recent publications retrieved after preliminary literature searches,
and consultation of controlled vocabularies (Medical Subject headings = MeSH; Excerpta Medica =
Emtree). Considering the topic specificities, only keywords related to the problem were sought.

Inclusion criteria Exclusion criteria

Population People experiencing symptoms beyond 4 weeks
onward (= 4 weeks and > 12 weeks) with
appropriate denominator reported”

Exposure COVID-19 confirmed (PCR, antibodies) or not
(but highly suspected clinically and/or
radiologically)

Outcome e Prevalence of reported symptoms (any
symptoms including biological
disturbances) and daily life consequences

e Risk factors for long COVID

Design N = 250 patients included Case report, Case series, Mixed
Studies conducted in Europe and the USA method (qualitative)
Systemic review, Cohort study, Cross-sectional
study

Language English, French, Dutch, Spanish Other languages

* For prevalence assessment: denominator corresponding to the percentage of acute COVID-19 cases. For
risk factors assessment, percentage of long COVID.

5.2 Identification of studies

A set of bibliographical databases and registers to search was identified based on the search
questions. Considering the topic specificities (recent topic), full text databases and pre-print registries
were also sought (See Appendix 1.2). A search query was developed with the assistance of a medical
information specialist and adapted to each database. Considering the topic specificities (recent topic,
no clear concept, several synonyms), a pure keyword strategy was chosen. Search in those
databases was supplemented by collecting additional references from different sources (external
experts, exploratory searches in the bibliographical databases, identification of cited references and
looking into the bibliography of key references). It was completed by a regular scan of more recent
literature through PubMed, MedRXIV and international websites on COVID-19 (WHO, NICE, CDC,
HAS).
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All identified references were imported in Endnote X.8, the duplicate search results were detected
based on title match using the build-in tool from EndNote, and supplemented by manual identification
after sorting on Title.

The search strategy was challenged using the results of the initial pragmatic review of literature,
published in January 2021b: we checked whether the current search strategy identified the studies
previously included in this review.

5.3 Selection of studies

The selection of studies followed a three-stepped process conducted by the information specialist
and one researcher.

The first step of studies identification was based on title and abstract screening using the research
question and human context by the information specialist: irrelevant studies that were out of scope
were excluded during this screening phase and potentially relevant studies were kept.

The second step was based on title and abstract screening using the PEOD and exclusion criteria
by the researcher: irrelevant studies were discarded. The full text of the retained studies was then
sought.

In the third phase assessing eligibility of inclusion, we selected studies according to the PEOD
criteria: we selected studies that measured the prevalence of long COVID in a population of COVID
patients, the distribution of symptoms in long COVID patients and/or identified risk factors for long
COVID. We limited our selection to studies reporting symptoms = 4 weeks after the onset of the initial
disease and conducted in Europe or the US, for better inference to the Belgian population in terms
of epidemiology, risk factors such as comorbidity and health-seeking behaviour. We decided to select
only studies that have included at least 250 COVID-19 cases. Data on risk factors were based on
studies adjusting for potential confounding factors such as age, sex and comorbidities. Languages
were restricted to English, French, Dutch, and Spanish. Seeing the urgent need for identifying
evidence, critical appraisal was not undertaken in this review but will be performed in the final version
of this report.

6 RESULTS

6.1 Included studies

The search through databases yielded 10 445 hits. Additionally, 19 relevant articles in the references
in included studies or by scanning the current literature were added. The number of articles was
reduced to 6 619 after duplicates removal and 6 577 articles were discarded, based on title and
abstract screening. After assessing 42 full texts of the remaining articles for eligibility, 13 were
excluded. Thereby, 29 articles met our inclusion criteria and were included in the analysis. Two
articles reported on the same study.® 7 Among the retrieved articles, 10 had already been identified
among the 11 included in our preliminary pragmatic review in January 2021.5-'® The article that we
missed'® could have been identified by a very sensitive search, but such strategy would have
required to screen an unmanageable amount of references (> 35 500).

A cross-sectional survey initially included in this preliminary version was discarded because the
measurement of persistent symptoms was no more in accordance with the consensus on the timing
of long COVID symptoms (2-3 weeks after positive testing).'” The selection of studies is summarised
in the flow diagram (See Appendix 1.3).

Twenty-two studies were observational cohort studies® 10. 1. 14-16,18-33 gnd 7 were cross-sectional
studies® 7 9 12.13, 34,35 considering the frequency and the type of symptoms after COVID-19.

Eight studies included data from several countries. Five studies were from the UK, 2 studies from
France, 3 from Spain, 2 from Italy, 3 from the US, 2 from Switzerland, and the remaining four studies
were from Denmark, Norway, Sweden and Germany. Four studies were preprints, still under review.*:
13,19,33 By stratifying by the follow-up duration, we identified 15 studies in the 1 to 3 months period,
10 in the 3 to 6 months period and 4 with a follow-up longer than 6 months (See Table 1 and Table

b_ https://kce.fgov.be/sites/default/files/atoms/files/2020-04HSR LongCOVID COVID%20Contributions 01022021.pdf
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2). Nine studies included several points of follow-up.%-12 19.25, 29,30 Samples sizes widely varied and
ranged from 256 to 236 379 included patients.

Regarding the characteristics of the infection at the initial period, 6 studies included exclusively
hospitalised patients'8. 22. 28, 29,32, 34 "while five studies solely reported on ambulatory patients. & 1. 19,
25,35 Other studies included a mixed population of ambulatory and hospitalised patients: three studies
had a majority of hospitalised people'® 4 23 whereas 15 others comprised both patients who were
hospitalised and nont hospitalised.5 7- 9. 12. 13, 15, 16, 20, 21, 24, 26, 27, 30, 31, 33

The majority of studies included patients who experienced symptoms at the time of acute infection.
Three studies included a limited proportion of patients who remained asymptomatic during acute
COVID-19.9 1230 Symptoms were mostly self-reported and collected through phone calls® 16. 22,26, 28,
82,34 or by electronic questionaires® 7. 9. 11-14,19-21, 24, 25,33, 35 Gjx studies assessed symptoms through
a medical visit follow-up. 10 23, 25,28-30

Among the retrieved studies, we made a distinction between studies for which COVID-19 patients
were used as denominator from those in which only long COVID patients have been selected. The
latter exclusively pick out patients with persisting symptoms and cannot be used to determine the
prevalence of long COVID among COVID-19 cases. These studies that only assessed persisting
symptoms in long COVID patients were only used to describe the frequency and duration of

symptoms. Sample sizes of those studies ranged between 277 to 4 182 patients (See 6.4).6-11. 13,19,
26, 28, 33-35

6.2 Prevalence estimate

6.2.1  Studies with 1 to 3 months of follow-up

We found 9 studies allowing us to assess the prevalence of long COVID between 1 to 3 months: six
observational cohort studies® 10 11. 19.22. 26 gnd three cross-sectional surveys? 2. 34 (See Table 1).
Among those, two were preprint articles currently under review.% '® One study also assessed the
effect of corticosteroids on lung function.??

All studies were based on self-reported symptoms by means of telemedicine through COVID app
monitoring, phone or online surveys and medical visits. COVID-19 was confirmed in each study. Two
studies included patients who were asymptomatic at the acute phase.® 3

The number of patients ranged from 277 to 4 182 in epidemiological studies, whereas the survey
from ONS included 21 622 participants. The majority of patients were middle-aged (mean ages
ranging from 42 to 62 years). Three studies included non-hospitalised patients,? ''- 1® while 3 other
studies included mostly patients who have been hospitalised.'® 22 34 Three studies involved
ambulatory patients along with a limited proportion of hospitalised ones, below 10%.% 12. 26

Globally, studies showed that among patients who were affected by COVID-19, the proportion of
those who had persistent symptoms ranged from 5.2 to 71.8% (See Table 1 and Figure 1):

e Studies that included patients who were not hospitalised at the time of first infection or studies
that included a minor proportion of patients hospitalised at the acute phase, reported lower
prevalences ranging from 5.2 to 36%.8 9 11. 12,19, 25,26

e Studies that included patients predominantly hospitalised (even in ICU) reported higher
prevalences that ranged between 39 and 71.8%.1% 2234 The study from Myall et al. reported that
39% of the patients had symptoms 4 to 6 weeks after hospital discharge, while the study from
Mandal et al. reported that up to 71.8% of patients showed at least one symptom at the same
follow-up time.22 34 Both studies reported high proportions of patients who were hospitalised on
ICU and for whom mechanical ventilation was initiated (7% in the study from Mandal et al. and
46% in the study from Myall et al.). In the study of Moreno-Perez et al., that included 66% of
hospitalised patients, the reported prevalence was at a rather similar level of 36.6%, when the
subgroup of patients with severe pneumonia was excluded.

Five of the included studies extended the measure prevalence also beyond 12 weeks and indicated
a higher prevalence in the first 11 weeks after disease onset compared to measurements performed
after 12 weeks (See 6.2.2).9-12.19.25
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6.2.2 Studies with 3 to 6 months of follow-up

Eleven studies allow to assess the prevalence of long COVID between 3 to 6 months: 9 observational
cohort studies'® 1. 19,23, 25, 28-30, 32 gnd two cross-sectional studies® 12 (See Table 1). Among these,
several studies included different time-points of follow-up: six studies were already used to determine
the prevalence between 1 to 3 months®12 1925 and two beyond 6 months.2% 30 Two studies were
reported in preprint articles. 9

All studies were based on self-reported symptoms by means of phone calls, online questionnaires,
app monitoring. Six studies included patients in a multidisciplinary outpatient clinic'0. 232528, 29,30 gnd
3 of them included biological, respiratory and psychological assessments by means of various
tests.23 28. 30 Mean ages fluctuated from 42 to 63 years. Three studies included only hospitalised
patients?8. 29. 32 while three studies focused on ambulatory patients.!'- 19 25 Five studies included a
mixed population (ambulatory and hospitalised patients).? 10. 12 23. 30 Among those, two studies
involved a majority of hospitalised patients'® 23, while the three others had less than 10% hospitalised
patients.® 12.30

Based on those included studies, the prevalence of long COVID between 3 and 6 months was highly
heterogeneous and ranged from 2.3 to 68% (See Table 1 and Figure 1):

e The three studies that reported a high prevalence mainly included hospitalised patients:
Venturelli et al. have estimated the presence of ongoing symptoms at 51%, after hospital or
emergency room discharge.?®> A high proportion of patients were hospitalised (88%) and
followed-up at multidisciplinary outpatient clinic post-discharge. Besides, Morin et al., and Ghosn
et al. reported on persistent symptoms in 5128 and 68%, respectively.?® They included only
patients with severe or critical COVID-19 at the initial phase. In both studies, the proportions of
patients who required ICU admission was 29.7 and 29%, respectively.

e Prevalence was lower in studies that predominnatly included non-hospitalised patients and
ranged between 2.3 and 21.4%.9 11.12,19,25,30

e Five studies reported prevalences at different time points and, we noticed a decreasing trend
(Figure 1): higher prevalences were reported in the first 11 weeks after disease onset compared

to measurements performed 12 or more weeks after symptom onset (ranging from 2.3 to 29%).%
12,19

6.2.3 Studies with follow-up =2 6 months

Four observational cohort studies, allow to assess the prevalence of long COVID at more than 6
months of follow-up.25 29, 30, 33

¢ Inone study, long-term immunological response after COVID-19 in young low-risk patients was
assessed. Healthcare workers from a hospital in Denmark were followed. Blood samples were
performed every 4 months to assess the presence of antibodies against SARS-Cov-2 and
symptoms were obtained through an app using standardised questionnaires. A decreasing trend
in prevalence was observed over time in 323 seropositive participants. At 2 and 4 months,
symptoms were present in 26 and 21.4%, respectively (See Figure 1). Aimost 15% reported a
minimum of one symptom for at least 8 months, while only 3.4% of seronegative patients did.?®

e Another study prospectively followed patients whith predominantly mild COVID-19 in the acute
phase. At 7 months, the prevalence was 12.8%. A high rate of dropouts was mentioned (only
37% of the initial number of patients were followed). Missing patients were called and 24.2% of
reached dropouts reported over the phone the presence of symptoms (without medical
assessment).30

e The third study focused on hospitalised patients only, with 29% of whom were admitted to the
ICU in the acute phase. Sixty per cent presented at least one persistent symptom at 6 months
and 24% of them had simultaneously three or more symptoms.?°

e At 6 to 8 months after diagnosis, a prospective cohort study assessed patients with19 of whom
hospitalisation was required (with 2.3% at ICU). Symptoms were reported by 25% of patients
and 26% reported that they had not fully recovered.33



Figure 1 — Results of studies assessing the prevalence of long COVID according to the level of care during the acute phase
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Table 1 — Results on long COVID prevalence

Authors Inclusion criteria

Design and

12

Outcome and Study Duration of Prevalence Symptom-specific Publication

Sample Size

timing since
acute COVID-
19

population

follow-up

(months)

prevalence status

Cellai M8, Telemedicine clinic Prospective Persistent Ambulatory 1-3m Not reported Published
us program (regular cohort study  self-reported 5 29
phone calls) n= 496 symptoms 6 70
weeks after (26/496)
Confirmed infection onset of
(PCR) COVID-19
Cirulli E®, Participants to online  Cross- Self-reported Hospitalised 2.5% 1-3m at 30 days: Not reported Under
us survey in 2 projects. sectional symptom 36.1% review
survey lasting longer A
Confirmed infection than 30 days >3m (129/357)
(PCR) n= 357 after COVID- > 3 months:
19 onset
(from a list of 14.8%
32 symptoms)
Sudre C™", Self-reporting in Prospective Any self- Ambulatory 1-3m Not reported Published
UK, US and Covid Symptom cohort study  reported 13.3%
Sweden Study App (start symptom > 28 (558/4182)
logging when still n=4 182 days after >3m
asymptomatic) oCrcl)s\%:())_f19 > 3 months:
Confirmed infection 2.3%
(PCR)
Moreno- Outpatient structured  Prospective Persistence of Hospitalised 66 % 1-3m Not reported Published
Perez O'°, evaluation after cohort study =1 symptom o 50.9%
Spain hospital or orabnormal  CU & 7% (141/277)
emergency n= 277 spirometry or
discharge. chest X-Ray
at 10-14 >3m > 3 months:

Confirmed infection

weeks after

3.8% (neurological)
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(PCR) or onset of 6.7% (respiratory)
seroconverted COVID-19
Mandal S34, Phone or in-person Cross Self-reported  Hospitalised 1-3m e Dyspnoea 53% Published
UK interview of every sectional symptoms 4-6 71.8% o
patient after hospital ~ study weeks after 076/384 . Coggh 34%
discharge who had discharge and ( ) e Fatigue 69%
tested COVID-19 n= 384 biological,
positive respiratory
and mental
assessment
Myall K22, Phone interview 4 Prospective Self-reported Hospitalised 1-3m Not reported Published
UK weeks after hospital cohort study  ongoing ICU 54% 39%
discharge symptom 4-6 °
n= 837 weeks after (325/837)
Confirmed infection discharge
(PCRor
clinically/radiologicall
y)
Nehme M?6,  Phone call 30-45 Prospective Self-reported Hospitalised 6% 1-3m Not reported Published
Switzerlan  days after diagnosis  cohort study  ongoing 32%
d (remote follow-up symptom 30- (214/669)
care system) n= 669 45 days from
diagnosis
Confirmed infection
(PCR)
Office for Positive COVID-19 Cross Self-reported Hospitalised 7.9% 1-3m > 5 weeks: > 5 weeks: Not
National patients who sectional persistent to 8.6%" 21% . o applicable
Statistics responded to the survey symptoms at * Fatigue 11.8%
(ONS)2, National Coronavirus  n= 21622 5 weeks or = > 12 weeks: » Cough 10.9%
UK (COVID-19) Infection 12 weeks * among those who 13.7% ¢ Headache 10.1%
Survey (CIS) after COVID- first had infection at e Myalgia 7.7%
19 onset least 12 weeks 3-6'm
previously = 12 weeks:

e Fatigue 8.3%

e Cough 7%

e Headache 7.2%
Myalgia 5.6%
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Venturelli Inclusion in an Prospective Ongoing Hospitalised 88%  3-6 m e Fatigue 44% Published
S§23, outpatient post- observational symptoms 519 (334/758)
ital discharge study (psychological 0 e Dyspnea 29.7%
y multidisciplinary , biological, 1CU 9.7% (394/767) (228/767)
program after respiratory e Post traumatic
hospital or ED n= 767 evaluations) psychological
discharge at 12 weeks disorders 30.5%
(222/727)
e  Functional finding:
Confirmed infection impaired lung
(PCRor function (DLCO)
seroconversion) 99% 19% (136/716)
Morin L2, Telephone Prospective =~ Symptoms at  Hospitalised 3-6m e Fatigue 31.1% Published
France assessment 3-4 cohort study 4 months after 519 (131/431)
months after hospital hospital ° e  Memory difficulties
discharge discharge (244/478) 17.5% (73/416)
n=478 e New-onset dyspnea
in 16.3% (78/478)
Ambulatory visit for a e Persistent
subset of patients paresthesia 12.1%
with relevant (51/421)
symptoms
Bliddal S'%, Identification through  Prospective Persistent Ambulatory 1-3m > 4 weeks: Not reported Under
Denmark Danish Civil cohort study  symptoms 16% review
Registration System > 4 weeks and (71/445)*
on basis of positive > 12 weeks
PCR for COVID-19. > 12 weeks:
Patients were invited 3-6 m 11.7%
(via the national n= 445 (52/445)*
digital postbox) to
complete a * Prevalence of
questionnaire symptoms is not
reported and are
based on our own
calculation
Romero- Data retrieved from Retrospectiv  Self-reported Hospitalised 3-6m < 6 months: e Dyspnoea 28% Published
Duarte S%2,  follow-up e symptoms at patients Symptoms: 63.9%* (223/797)
Spain consultation (primary  observational any time after (509/797) e Fatigue 22.1%
care and hospital study hospital (176/797)
specialities) and discharge ICU 10.8% Return to
during 6 emergency
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periodic telephonic months department 20% e Diarrhea 10.3%
reports - 767 follow-up, (160/797) (82/797)
n= hospital e Mental health
readmission, Hospitalisation disorders 12.2%
return to the 4.4% (35/767) (97/797)
i emergency e Dermatological
PCR confirmed services and Death 1% (8/797) issues 9.3%
infection death (74/797)
e  Superinfection
7.9% (63/797)
Less frequent
symptoms:
o Smell/taste 5.3%
o Headache 5.3%
o Cardiovascular
5.8%
o Ophtalmological
4.6%
o Nephrological 4.5%
o Haematological
4.4%
o Urological 4.3%
o  Otorhinological
3.1%
o Endocrine 1.5%
Havervall Healthcare workers Prospective Ongoing Ambulatory >6m 2 2 months: e Anosmia 9% Published
S§25, participating in an cohort study  symptoms (at e Fatigue 4%
Sweden online survey and least one 26% (84/326) . Agugeusia 3.7%
regular clinical/ moderate to e Dyspnoea 1.9%
biological n=1 395 severe N i i
assessment symptoms) = 4 months: 2_'235)'“9 disorders
at 8 months 21.4% (69/323) e Headache 1.5%

= 8 months:
14.9% (48/323)

Palpitations < 1%
Concentration
impairment < 1%
Muscle/joint pain <
1%
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Memory impairment
<1%

Ghosn J?° Patients who were Prospective Systematic Hospitalised 3-6 m = 3 month: e Fatigue nearly 40% Published
,France hospitalised were cohort study ~ assessment e Dyspnoea > 20%
assessed through of ten 68% (655/957) Joint pain nearly
. - e >6m
physician visits 3 and persisting 20%
6 months after n=1137 symptoms at - . e Myalgia nearly 20%
hospital admission 3and6 = 6 months™: e Headache > 10%
months 60% (639/1068) e«  Rhinorrhea 10%
e Cough 10%
e Sore throat <10%
e Agueusia 7%
H 0,
*at 6 months, 24%  ° Anosmia 7%
with = 3 symptoms
Augustin Invitation of each Prospective Assessment Hospitalised 2.9% 3-6 m At 7 months: At 4 months™: Published
M30, patient with cohort study  of long-lasting )
Germany confirmed infection symptoms 12.8% (123/958) ¢ Anolslzrnzla 12.4%
(PCR) for follow-up with ICU 0.7% >6m (:5/ ) 11.1%
medical visits at n= 958 systematic * gueusia 11.1%
month 4 and 7, questionnaire At 4 months: (49(442) .
regardless of sat4and7 12.8% (123/958) Fatigue 9.7%
symptoms months after (43/442)
symptom e Shortness of breath
onset (or 8.6% (38/442)
positive
testing)
At 7 months™:
) e Anosmia 14.7%
Median (52/353)
follow-up 6.8 e Agueusia 14.2%
months (50/353)
e Fatigue 13.6%
(48/353)

Shortness of breath
11% (39/353)
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*Due to the a high
rate of dropout, we
calculated the most
conservative estimate

at 7 months:

o Anosmia 5.4%
(52/958)

o  Agueusia 5.2%
(50/958)

o  Fatigue 5.0% (48/958)
o  Shortness of breath
4.1 % (39/958)

Menges Inclusion through
G33, contact tracing of the
Switzerlan Department of

d Health, based on

mandatory laboratory
reporting of all
individuals
diagnosed with
SARS-CoV-2 (PCR)

Prospective
cohort study

n=431

Assessment
of recovery
and long-
lasting
symptoms
through
electronic
questionnaire
at6to8
months after
diagnosis
and
assessment
of fatigue,
dyspnoea,
depression by
using
appropriate
scales (FAS
mMRC,DASS
-21)

Hospitalised 19% >6m
ICU 2.3%

Not fully recovered
26%

(111/431)

Symptoms 25%
(106/431)

e Fatigue 55%
(233/431)

e Dyspnoea (nMRC
2 1) 22% (96/431)

e  Symptoms of
depression 26%

(111/431)
Self-reported
symptoms:

e Fatigue 12%

(52/431)

e Cough 10%

(41/431)

e  Sore throat 9%

(38/431)

e Headache 9%

(37/431)

e  Smell/taste disorder
5% (21/431)
e Rash0.7% (3/431)

Legend:DASS-21: Depression Anxiety and Stress Scale 21; DLCO: Diffusing capacity for carbon dioxide; FAS: Fatigue Assessment Score; ICU: Intensive care unit; mMRC

modified medical research council; PCR: Polymerase chain reaction



18

6.3 Prevalence of long COVID for specific organ systems or symptoms

In this section, we only describe studies reporting prevalence on specific symptoms affecting one or
several particular organ systems. Results are presented in Table 1 (symptom-specific prevalence
column) and Table 2. We retrieved 15 observational cohort studies4-16. 18,20, 21, 23-25, 27-29, 31-33 gnd one
cross-sectional study.’?> Among these, six had a follow-up of 3 months'2 14-16, 21, 24 " while seven
evaluated symptoms between 3 and 6 months.18.20.23,27.28,31,32 Three studies had a follow-up beyond
6 months.?5 2933 Only one article was under review. 33

Three studies appraised mental health' 15 27 and four evaluated the olfactory or taste disorders.®:
20, 21, 24 Gix other studies reported on general symptoms'2 23. 28, 29, 31,33 " \whereas two focused on
mortality and hospital readmission.8 32

6.3.1 Mental health symptoms

In a large retrospective observational study, Taquet et al. reported a frequency of 5.8% of new onset
psychiatric iliness in the aftermath of COVID-19. Anxiety or mood disorders (mainly depression) were
reported up to 3 months after the onset of COVID-19 in respectively 4.7 and 2% of patients.'> At 6
months, in a larger cohort with a hospitalisation rate of 19.6%, the same authors reported a rate of
12.84% of new-onset psychiatric or neurological illness. This rate was higher and reached 25.79%
in more severe patients who had been admitted to an intensive therapy unit (ITU). Anxiety was
reported in 7.11% of the total cohort and almost 10% in the more severe subgroup who needed
intensive therapy. Insomnia in both groups was 2.53 and 4.24%, respectively. Psychotic disorders
or brain vascular disorders, such as stroke or haemorrhage, were less frequent (below 1%).2” Mental
health problems were more often identified at a frequency rate of 55% one month after the onset of
the disease among COVID-19 patients that had visited the emergency department (with 75% of them
hospitalised) during the acute COVID-19 phase.'

6.3.2 Olfactory and smell symptoms

In three prospective cohort studies that mainly included ambulatory patients, self-reported olfactory
disorders within 1 to 3 months after onset of disease varied between 26 and 42%, in those having
developed anosmia or hyposmia at the acute phase of the disease.'® 2'.24 One of these studies
reported also 33.8% of taste disorder.2! One prospective cohort study investigated the olfactory
abnormalities through objective and validated tests. Authors reported a prevalence of 15.3% at 2
months and 4.7% at 6 months, in those who were anosmic/hyposmic during acute COVID-19.20

6.3.3 General symptoms

One cross-sectional study reported on general symptoms at different time points following acute
infection’2, while three observational studies assessed the prevalence of general symptoms between
3 and 6 months?23. 28, 31;

e In the update of the Coronavirus Infection Survey (CIS) from April 2021, the UK Office for
National Statistics (ONS) reported that the most prevalent self-reported symptoms that persist
at least 5 weeks after acute infection were fatigue (11.8%), cough (10.9%), headache (10.1%)
and muscle pain (7.7%). The most prevalent symptoms that persisted at least 3 months were
the same as those reported at 5 weeks, but prevalences were lower for all symptoms. However,
ONS mentioned that those estimates must be interpreted with caution because of a low amount
of participants still reporting symptoms at 12 weeks.?

¢ Inthe study of Venturelli et al., 767 patients discharged from hospital (88%) or emergency room
underwent an assessment through a multidisciplinary follow-up clinic. About one-third of the
cohort presented dyspnoea 12 weeks after discharge (See Table 1). Other symptoms were post-
traumatic psychological symptoms (30.5%) and fatigue (44%).2> Another observational study
reported a prevalence of dyspnoea of 16.3% at 4 months in hospitalised patients of whom one
third was admitted to ICU (See Table 1). Other reported symptoms were fatigue (31%), memory
difficulties (17.5%) and paresthesia (12.1%).28

e One observational cohort study that estimated the prevalence of long COVID beyond 6 months
reported on the prevalence of symptoms over time among a cohort of seropositive or
seronegative for SARS-CoV-2 and not hospitalised people (See Table 1).25 The most prevalent
symptoms at 8 months were anosmia (9%), fatigue (4%) and ageusia (3.7%). Other less frequent
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symptoms included dyspnoea, sleeping disorders, headache, palpitations,
concentration/memory impairment or muscle/joint pain. The prevalence of those symptoms
decreased all over time. Conversely, another study that included more severe hospitalised
patients, reported fatigue by a rate of about 40%. Dyspnoea, joint/muscle pain were also
common.?®

In a cohort comprising 19% of hospitalised patients, Menges et al. used appropriate scales (FAS,
mMRC and DASS-21) to assess fatigue, dyspnoea and depression that were reported in 55, 25
and 26%, respectively. Self-reported fatigue was lower that the prevalence estimaed with the
FAS. 3 (See Table 1)

Daugherty et al. retrospectively showed, in a cohort of patients who were predominantly not
hospitalised, that 14% of patients had at least one new type of clinical sequelae that required
medical care 4 months after COVID-19. New symptoms were identified across a wide range of
organ systems including cardiovascular, respiratory, renal, haematological and mental issues.3'

6.3.4 Hospital readmission and mortality

Two studies focused on hospital readmission and mortality!8-32:

Ayoubkhani et al. conducted a large retrospective observational and matched cohort study in
the UK that included 47 780 participants who were discharged from the hospital.'® They reported
on the rates of hospital readmission, mortality and new-onset diseases over a mean follow-up
of 140 days and compared them to control cases matched on clinical and demographic
characteristics. Twenty-nine percent of COVID-19 patients were re-admitted to the hospital
whereas 9.2% of matched-control patients did. Mortality rate was 12.3% in the COVID-19 group
versus 1.7% in the matched- control group. Likewise, rates of new-onset multi-organ
dysfunctions (respiratory or cardiometabolic) were significantly raised in COVID-19 subjects
when compared to controls (See Table 2).18

Romero-Duarte et al. reported 20.3% of patients who returned to the emergency department
and 12.1% were hospitalised within 6 months after COVID-19.32



Table 2 — Results on prevalences of long COVID for specific organ systems or symptoms

Authors

Inclusion criteria

Design and
Sample Size

Outcome and
timing since
acute COVID-
19

Study
population
up

Duration
of follow-

Prevalence
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Publication
status

Prevalence of specific
symptom

Taquet M, Data extraction Retrospective  New-onset Percentage of 1-3m 5.8% e Anxiety disorder 4.7% Published
UK'S, US from electronic observational  psychiatric hospitalization (adjustment disorder,
database in positive  cohort study disorders not mentioned generalised anxiety
COVID-19 patients within 14 to 90 disorder, PTSD, panic
(confirmed infection days after disorder)
PCR or antigen n= 62 354 COVID-19 e Mood disorder 2%
testings 92.2%) onset (depression 1.7%)
e Psychotic disorder 0.1%
e Insomnia 1.9%
e Dementia 0.44%
Taquet M7, Data extraction Retrospective ~ New-onset Hospitalised 3-6m Whole COVID-19 cohort: e Anxiety disorders 7.11 % Published
UK, US from electronic observational  psychiatric or 19.6% 12.84% e  Psychotic disorders
database in positive  cohort study neurological 0.42%
COVID-19 patients disorders in e New insomnia 2.53%
the 6 months ITU 3.8% Patients admitted in ITU: ¢ Intracranial haemorrhage
n= 236 379 after COVID- 25.79% 0.28%
Confirmed infection 19 e Ischaemic stroke 0.76%
(ICD-10 codes e  Parkinsonism 0.11%
u07.1) ¢ Dementia 0.67%
Mazza M4, Clinical interview Prospective Mental health Hospitalised 1-3m 56% e PTSD 28% Published
Italy and self-reported observational assessment at 75% e Depression 31%
questionnaires in cohort study one month e Insomnia 40%
COVID-19 patients after COVID- e Anxiety 42%
assessed at ED n=402 19 onset e Obsessive-compulsive
and hospitalised or symptoms 20%
not.
(no information on
testing)
Makaronidis  Invitation of people = Prospective Smell/taste Ambulatory 1-3m Smell* 42.2% (151/357) Not reported Published
J21, UK with acute loss of cohort study disorders at 4-

smell/taste through
primary care

6 weeks after
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centers (recruitment n= 467 COVID-19 Hospitalised Taste* 33.8% (116/343)
via online platform). onset 2.3%
Follow-up by a
questionnaire that * of those who developed
was sent. olfactory and taste
disorders during the acute
phase
Serology positive in
82%
Chiesa- Identification of Prospective Self-reported Ambulatory 1-3m Persistent loss of smell* Not reported Published
Estomba patients with total or  cohort study persistent 37%
C24, France partial loss of smell olfactory o (277/751)
and through database n= 751 dysfunction HOSp'ta"Sfd
European from 3 hospitals. (no c!ear o Partial smell recovery* 14%
Contact after 30 mentioned) (107/751)
days for olfactory
assessment via “of those who developed
online olfactory and taste
questionnaire disorders during the acute
phase
Confirmed infection
(PCR)
Villarreal I'®,  Phone interview in Prospective Olfactory and Hospitalised 1-3m 26% Not reported Published
Spain healthcare workers  cohort study taste 3.5% "
with PCR positive  n= 256 disorders at 1 (43/161)
for COVID-19 month after
acute infection * of those who developed
olfactory and taste
disorders during the acute
phase
Lechien J°,  Online Prospective Self-reported Hospitalised 3-6 m 24 1%* Not reported Published
Belaium and questionnaire was cohort study olfactory 2% (328/1363)
Eur% e completed at the n= 11363 dysfunction at
P end of the disease 2and 6 * of th ho develoned
or at the hospital months ol?act;tc?rjleavr;/ d(’:as?:e/e ope
discharge and iacti . .
within the 2-month gggii?'g%ea dﬁ;)é'gers during the acute
post-infection subset) P

(identification
through hospital
databases)
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Ayoubkhani  Identification Retrospective  Over a mean Hospitalised 3-6 m Not reported e  Hospital re-admission Published
D8, UK through electronic matched follow-up of 29.4% in COVID-19
health and mortality  cohort study 140 days, patients vs 9.2% in the
records (ICD10 assessment control group
codes: U07.1 and of:
uo07.2) n= 47 780 - Hospital o Death after discharge
readmission 12.3% in COVID-19
patients vs 1.7% in the
control group
- Cause of
death e New-onset organ
dysfunctions in COVID-
- Organ 19 patients versus control
dysfunctions group:
o Respiratory disease
21.5% vs 0.8%
o Diabetes 1.1% vs 0.3%
o Cardiovascular 2.6% vs
0.5%
Daugherty Identification Retrospective  Assessment Hospitalised* 3-6 m 14.02% with at least 1 new In comparison with control Published
s, Us through electronic cohort study of risk and 8.2% type of clinical sequelae groups, higher risk difference
health from 3 data relative that required medical care  and higher hazard ratio” for
sources within the hazards for ICU* 1.1% (27 074/193 113): several new clinical
United Health n=193 113* developing outcomes™:
Group Clinical clinical e Neurological disorders
Discovery sequelae * calculated e 10.01%: one sequela e Cardiovascular disorders
Database (ICD10 Three requiring on a total of e  4.01%:> 1 new e Hypercoagulability
codes: U071, comparative medical care 266 586 sequelae e Kidney disorders
u07.2, B34.2, groups after COVID- e Respiratory disorders
B97.29) matched by 191in 18-65 e Mental health and
propensity years patients, neurocognitive issues
score over a follow-
Confirmed infection up of 4

(PCR)

* Total cohort:
266 586 and
193 113 with
follow-up

months after
acute infection
(median 95
IQR 42-135)

*

clinical outcomes were
grouped per organ system
given the high number.
Results are available upon
request.

Legend: PCR: Polymerase chain reaction; ITU: Intensive therapy unit; PTSD: Post-traumatic stress disorder
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6.4 Most common symptoms and their frequency among patients with long
COVID

We report the frequency of symptoms among long COVID patients through studies assessing
symptoms in this subgroup. In this case, the number of long COVID patients is used as a
denominator.

We obtained data on symptom frequency in long COVID patients based on 13 articles: 7
observational cohort studies® 0. 11,19, 26,28, 33 gnd 6 cross-sectional surveys (See Table 3).6. 7. 9. 13, 34,
35 Among these studies, 9 were already been used to determine long COVID prevalence.8-11. 1926, 28,
33,34Two articles reported on the same study.® 7 Three other studies estimated the frequency before
and after 3 months.? '3 19 and three articles were preprints.® '3 19 One study included patients who
were hospitalised at the acute phase of infection and another one reported on a cohort of patients
who were predominantly hospitalised. Four studies included patients who were not hospitalised at
the acute phase® 1. 19.35 and 6 articles included both hospitalised and non-hospitalised patients.5 7:
9.10,13,26 One study reported on hospitalised patients, only.3* Only one article reported on symptoms
frequency after 6 months.33 Not all articles reported on the exact estimation of the frequency of the
symptoms and only mentioned whether they were frequently reported or not. The frequencies from
the study from Moreno-Perez et al. were calculated based on the original data included in the paper
such that only long COVID patients were included in the denominator.0

We noticed that reported frequencies highly varied across studies. Furthermore, while some
symptoms were reported continuously, relapsing-remitting presentation of symptoms was also
described. Other frequent symptoms are systematically described below:

e  The most commonly identified long-term symptoms up to 3 months of follow-up in long COVID
patients were fatigue (16%-98%; 10 studies®'. 3. 19.26,34) 'dyspnoea (10-93%; 9 studies® &11. 13,
19.26.34) and headache (9-91%; 8 studies® &11.13.19.26),

e The most commonly identified symptoms at 3 to 6 months follow up were fatigue (16-78%; 3
studies® 19 35) cognitive disorders (13-55%, 3 studies '3 19 28) dyspnea or dysfunctional
breathing (16-20.9%, 2 studies?® 3%) and post-exertional malaise (72%, one study'3).

e The study from Menges et al. identified fatigue as the most frequent symptom after 6 months.33

We did not notice substantial differences between the types of symptoms among studies with
ambulatory patients and studies with hospitalised patients. However, it should be noted that a clear
distinction between both groups is not easy since many studies mixed hospitalised and non-
hospitalised patients.

General health

General symptoms regularly reported include fatigue, muscle weakness, headache, pain (muscular,
joint or bone pain), sleep disorders and less frequently low-grade fever or skin disorders (See Table
3). Fatigue and headache were both reported in the first 3 months and beyond. Exercise tolerance
(post-exertional malaise) is also part of the reported complaints, reported by the international survey
of Davis et al.-preprint. This symptom was frequently reported (89%) up to 6 months after the acute
phase.'3

Respiratory

e Respiratory symptoms like dyspnoea are frequent but highly variable in the aftermath of COVID-
19 (from 10 to 93% in the first three months). Frequencies were high in both cohort studies and
surveys. Nevertheless, beyond 3 months, they seem less commonly reported.

e Importantly, the frequency of dyspnoea in patients with long COVID has to be distinguished from
its prevalence as an organ-specific symptom following acute COVID-19 frequently associated
with lung damages. For the latter, we have already reported prevalence ranging between 16 to
30% (See 6.2). 8 10. 11,96

e Cough is also frequently reported in the first three months after acute infection. Frequencies
ranged from 10.9 to 34% in 6 studies.® °. 10.19.26. 34 OQne study reported a frequence of 39% after
6 months. 33

e Chest pain (or chest tightness) ranged from less than 10 to 88.5% in 4 studies conducted in the
first 3 months.% & 9. 1% One study reported a low prevalence of chest pain beyond 12 weeks.®
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e Functional measurements of lung damage were also performed. Alteration of lung diffusion
capacity was described in two studies?3 28 including patients who were initially hospitalised and
one study reported functional alterations, mainly marked by obstructive patterns at spirometry
assessment'® (See Table 2 and Table 3).

Cardiovascular

Cardiovascular symptoms such as heart palpitations or tachycardia were mainly reported in the first
3 months after COVID-19. The reported frequency among long COVID patients varied widely from 6
to 86% in 5 studies.5 8 9. 11.13

Gastroenterological

Gastroenterological conditions were reported in 7 studies performed in the first 3 months.811. 131926
The reported? symptomatology largely varied: diarrhoea, acid reflux, loss of appetite or nausea.
Some studies did not elaborate on the type of symptoms'* 26 or did not mention the frequency.!"

Gastrointestinal symptoms varied between 5 and 85%. Moreno et al. reported diarrhoea in 5.3% of
cases.'® Nehme et al. reported a low frequency beyond one month and did not go into detail of
symptoms.?8 In the survey of Davis et al.-preprint that included 50% of people < 60 years, a frequency
of 85% was reported with diarrhoea as the most prevalent symptom in the first three months after
acute infection.’3

Neurological

e Cognitive disorders are some of the most common neurological symptoms (often referred to as
‘brain fog’). They were reported in 5 studies in the first 3 months (3 cohort studies'® 1119, 2 cross-
sectional studies® 3) and 3 studies with follow-up beyond 3 months (2 cohort studies® 28 and 1
cross-sectional one'®). Symptoms are disabling and vary widely (memory disorders,
concentration, executive functioning difficulties).®-1". 13

In the first 3 months, reported frequencies were particularly heterogeneous ranging from 4 to
85%. The highest value came from the international survey of Davis et al.-preprint.3

Beyond 3 months, frequencies ranged from 13 to 55%. Such cognitive problems were part of
the three most frequent symptoms at 6 months in the survey of Davis et al.-preprint.'3

e Olfactory and/or taste dysfunction are also very often identified among long COVID patients. Six
studies (4 cohort studies'® 11.26.34 2 cross-sectional studies® '3) reported the in 10.8% to 57.6%
of patients in the first three months, whereas one cross-sectional study identified them in 10%
(smell dysfunction) and 12% (taste dysfunction) of the cases.3> Not all studies provide the crude
values. A study reported a frequency at 20% between 6 and 8 months.33

e Other neurological symptoms include dizziness, tinnitus, visual disorders or peripheral
neuropathy (See Table 3).

Mental health

Anxiety and mood disorders (depression) are the most commonly reported mental health symptoms
(3 studies™® 28 34). As mentioned previously, they were longitudinally studied in two retrospective
cohorts (See 6.3). Post-traumatic stress disorder (PTSD) is also part of the reported problems and
was reported in two studies, in which patients required intensive care or emergency services.%- 28



Table 3 — Frequency of symptoms among long COVID patients

Authors

Inclusion criteria

Design and
Sample Size

Outcome and

timing since

acute COVID-
19

Study
population

Symptoms frequency

follow-up

(months)

Duration of
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Publication
status

Confirmed infection
(PCR)

Lower respiratory symptoms (?)
Memory 4.1%
Tinnitus/earache 3.6%

Cellai M8, Telemedicine clinic  Prospective Persistent self-  Ambulatory Respiratory symptoms (dyspnea, chest 1-3m Published
us program (regular cohort study reported tightness) 88.5%
phone calls) n= 496 symptoms 6 e Fatigue 65% (17/26)
weeks after ¢ Headache 50% (13/26)
Confirmed infection onset of e Gastrointestinal symptoms 34% (9/26)
(PCR) COVID-19 o Palpitations 23% (6/26)
e Low grade fever 11% (3/26)
e 69.2% (18/26) reported at least 4
concurrent symptoms
Cirulli E?, Participants to Cross- Self-reported Hospitalised Most frequent: 1-3m Under review
us online survey in 2 sectional symptom 2.5% e Anosmia, ageusia,
projects survey lasting longer o  Dyspnea, chest pain
than 30 days e  Memory I,oss confusion, difficulty
Confirmed infection n= 357 after COVID-19 concentratin ’ ’
(PCR) onset (from a Others: 9
list of 32 ~Sners:
symptoms) e Decreased alertness, dizziness
e Headache, insomnia
e  Muscle weakness
e Drycough
e Tachycardia
e Bone or joint pain
e Fatigue
e Tingling, sensitive skin, back pain
e Acid reflux, diarrhoea
Sudre C™, Self-reporting in Prospective Any self- Ambulatory e  Fatigue 97.7% 1-3m Published
UK,US and Covid Symptom cohort study reported e Headache 91.2%
Sweden Study App (start symptom > 28 e Dyspnoea (?)
logging when still n=4 182 days after e Anosmia (?)
asymptomatic) onset of e  Cardiac symptoms 6.1%
COVID-19 .
[ ]
[ ]
[ ]

Neuropathy 2%
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o Fever (?)
o  Gastroenterological symptoms (?)
Moreno- Outpatient Prospective Persistence of ~ Hospitalised e Dyspnea 17.2% 1-3m Published
Perez O'°, structured cohort study = 1 symptom 66 % e Cough 10.6%
Spain evalgation after or abnormal ICU 8.7% e Fatigue 17.6%
hospital or n= 277 spirometry or ' e  Anosmia-Dysgeusia 10.8%
emergency chest X-Ray at e Cognitive disorders 7.6%
discharge 10-14 weeks e Headache 8.9%
. tect after onset of e Myalgia, arthralgia 9.8%
(C})Dogr\:r)rg?d infection COVID-19 e  Functinal finding: spirometry alterations
4.7%
seroconverted
Goertz Y6 Persistent Cross- Any symptoms  Hospitalised Goertz et al.: 1-3m Published
and symptoms reported  sectional >3weeksto3 5% o Fatigue 87%
Vaes A’, in social media in survey months after e Dyspnoea 71%
The patients who infection onset e  Chest tightness 44%
Netherlands experienced n=2 113’ e Headache 38%
and Belglum COVID-19 1 8372 ° Muscle pain 36%
i n= e Heart palpitation 32%
g;)o?of;rmed: 16%" - e Cough 29%
Vaes et al.:
e Fatigue: 98%
1 Goertz Y et al. . Slgeping disorders 88%
2\aes A et al. e Pain87%
e Increased need for care:
- Care-dependent: 31%
- Limitation in daily activities: 41.1% in the
independent group
Davis H'3, Persistent Cross- Persistent Hospitalised 1-3 months (most frequent): 1-3m Under review
Europe and  symptoms in sectional symptoms >28  8.4% e Fatigue 98%
us people who survey days ¢ Post extertional malaise 89% 3-6m
experienced e  Cognitive dysfunction 85.1%
symptoms n=3762 e Headache 77%
consistent with e Cardiovascular symptoms 86 %
COVID-19, e  Musculoskeletal symptoms 93.6%
reported on a e  Sore throat 59%
survey through e Respiratory symptoms 93%
social media and ; : .
e  Gastrointestinal symptoms (diarrhea,

support groups

loss of appetite, abdominal pain) 85%

Anxiety 57.9%
Depression 47.3%
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Confirmed e Taste and smell disorders 57.6%
infection: 27%

At 6 months (most frequent):

o Fatigue 77.7%
e Post extertional malaise 72.2%
e  Cognitive dysfunction 55.4%
e  Sensorimotor symptoms 55.7%
e Headache 53.6%
o Relapses of symptoms 85.9%
Nehme M?6,  Phone call 30-45 Prospective Self-reported Hospitalised e  Fatigue 1-3m Published
Switzerland  days after cohort study ongoing 6% e Dyspnea
diagnosis (remote symptom 30-45 e Taste/smell disorders
follow-up care n= 669 days from e Cough
system) diagnosis e Headache
. . Digestive symptoms
Confirmed infection
(PCR)
Bliddal S*9, Identification Prospective Persistent Ambulatory >4 weeks: 1-3m Under review
Denmark through Danish cohort study symptoms e Fatigue 16%
Civil Registration > 4 weeks e  Concentration or memory difficulties 3-6m
System on basis of n=445 and 13%
positive PCR for > 12 weeks ¢ Reduced sense of smell 10%
COVID-19. e Shortness of breath 10%
Patients were e Headache < 10%
invited (via the e Muscle/joint pain <10%
national digital e Cough/chest pain <10%
postbox) to o Digestive symptoms <10%
complete a
questionnaire > 12 weeks:
e Fatigue 16%
e Concentration difficulties 13%
e Headache <10%
e Muscle/joint pain <10%
e  Cough/chest pain <10%
Digestive symptoms <10%
Stavem K35,  Population-based Identification  Persistent Ambulatory e  Dyspnea 16% 3-6m Published
Norway cross-sectional of patients symptoms from e Smell disorders 12%
cohort survey through PCR 1.5 to 6 months e Taste disorders 10%
positivity and  after symptom

n= 451

PCR confirmed
infection

invitation to a
postal survey
or

electronically

onset
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Morin L2, Telephone Prospective Symptoms at4  Hospitalised Ambulatory assessment (n=177): 3-6 m Published
France assessment 3-4 uncontrolled months after

months after cohort study hospital e  Cognitive disorders 38.4% (61/159)

hospital discharge discharge e Dysfunctional breathing 20.9% (37/177)

n=478 e Chest CT scan:

Ambulatory visit for o 63% (108/171) lung abnormalities

a subset of patients (ground glass opacities)

with relevant o 19% (33/171) with fibrotic lesions

symptoms e DLCO 87% of predicted values (n=152)

e Altered heart left ventricular contractility
9.6% (8/83)
e InICU patients (n=94): anxiety (23.4%),
depression (18.1%), PTSD (7.4%)

Mandal S,  Phone orin-person  Cross Self-reported Hospitalised e  Breathlessness: 74% (204/276) 1-3m Published
UK interview of every sectional symptoms 4-6 e Cough: 47.5% (131/276)

patient after study weeks after e Fatigue: 96% (265/276)

hospital discharge discharge and

who had tested n= 384 biological,

COVID-19 positive respiratory and

mental
assessment

Menges G*3,  Inclusion through Prospective Assessment of  Hospitalised e  Fatigue 49% (52/106) >6m Under
Switzerland  contact tracing of cohort study recovery and 19% e  Cough 39% (41/106) review

the Department of long-lasting ICU 2.3% e  Sore throat 36% (38/106)

Health, based on symptoms = e Headache 35% (37/106)

mandatory ' n= 431 through' e  Taste/smell disorders 20% (21/106)

laboratory reporting electronic

of all individuals questionnaire

diagnosed with at6to8

SARS-CoV-2
(PCR)

months after
diagnosis and
assessment of
fatigue,
dyspnoea,
depression by
using
appropriate
scales (FAS
mMRC,DASS-
21)

Legend: DLCO: Diffusing capacity for carbon dioxide; ICU: Intensive care unit; PCR: Polymerase chain reaction; PTSD: post-traumatic stress disorder
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6.5 Consequences on daily-life

Among the studies included in the review, seven studies showed that the burden of persisting
symptoms has an impact on the quality of life, daily life activities or the return to work.5: 7. 10. 12,13, 28,
29

e In the large national survey conducted by ONS, an evaluation of the impact of long COVID on
daily-life activities has newly been added. It is estimated that 61% of patients with long COVID
experienced at least some limitation to their daily-life activities and 17.9% reported important
limitations.'?

e Moreno-Perez et al. observed that the impact of COVID-19 on quality of life was significantly
more frequent in patients with chronic symptoms compared to those without chronic symptoms
(66.9% versus 43.2%).10

e In the cohort study of Morin et al. conducted in hospital discharged patients, authors found an
alteration of the quality of life, evaluated through the 36-ltem Short-Form Health Survey
guestionnaire. Many patients scored lower on several domains of quality of health.2?

e In another large prospective cohort study that included patients who had been hospitalised,
about one-third of those who had a professional occupation had not resumed work after 6
months.2°

e Davis et al. reported that 45.2% of patients who experienced long COVID reduced their work
schedule compared to pre-illness and 22.3% were not working at the time of the survey due to
a bad health state (being on sickness- or disability leave, being fired, quitting or being unable to
find a job). They showed that cognitive problems including memory disorders negatively
impacted their daily life (making decisions, following conversations, remembering medications,
driving, cooking, watching children,...).13

e In a survey conducted in Belgium and The Netherlands, authors reported limitations in daily
activities or care-dependency in th ambulatory setting. The level of care dependency was
assessed with the Care Dependency Scale tool. The need for assistance significantly increased
after the infection (7.7% vs 52.4%) when compared with life before. Of importance, 41.1% of the
patients who were not dependent after infection reported to be at least to a limited extent
dependent on others in the performance of daily activities.? 7

6.6 Risk factors for long COVID

6.6.1 Included studies

Among the studies included in the review, eleven cohort studies® 10. 11, 14, 18,19, 21, 28-32 gimed at
measuring the association between potential risk factor and long COVID (or specific symptoms of
long COVID) and are presented inTable 4.

Six cohort studies assessed the risk factors for long COVID per se®1" 19.29.30 while one cohort study
was limited to the psychiatric symptoms of long COVID'* and another cohort study focused on
olfactory disorders.2' Three cohort studies reported on the mortality, hospital/emergency admission
or organ dysfunction following COVID-19.18 31,32

Eight studies reported adjusted odds ratio®' 1419, 21.30.32 gnd two studies provided risk ratio or risk
difference.’® Symptoms were self-reported and collected either through a COVID app to monitor
patients 1, an online survey ° 2! or through a search in electronic medical records.'® 3132 Two studies
were based on medical visit follow-up.'® '* Two studies were still under review.% 19

6.6.2 Risk factors

e Evidence regarding risk factors for long COVID is very sparse and studies that aimed at
determining them are limited and considerably heterogeneous. Results are presented in Table
4. Moreover, there is no study with large follow-up, yet.

o In the update of April 2021, the survey from UK ONS found that a higher percentage of
female (23.0%) than male (18.7%) participants reported symptoms that persisted for at least
5 weeks.'2 However, there was a degree of uncertainty over this finding (wide confidence
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intervals). Two studies showed that males were less likely to experience long-term
symptoms?30 33 and, similarly, two others found that the female gender was associated with
long COVID.'® 2% The female gender is also associated with the likelihood of mental health
issues and persistent smell/taste disorders (See below).'# 2! Finally, regarding the risk for
new clinical conditions 4 months after acute infection, a large retrospective study in the US
showed that excess of risk rarely differed according to gender (anosmia, fatigue were
commonly diagnosed in women whereas myocarditis, hypercoagulability, deep vein
thrombosis, kidney injury, sleep apnea were more commonly diagnosed in men).3!

o Obesity may be associated with the likelihood of long COVID according to one study under
review.'® Another study showed an association between BMI and dyspnoea still present at
6-8 months.33

o Another pre-print article identified that patients with long COVID were more likely to have
blood type A.°

o Long COVID patients are also more likely to have experienced a higher number of
symptoms in the acute phase of the COVID, according to three studies.® '': 30 The presence
of symptoms such as fatigue, headache, dyspnoea, pain with a deep breath, sensitive skin,
hoarse voice and myalgia (viral symptoms) in the acute phase of the disease were
recognised as risk factors for developing long COVID, in two studies.® '* One of those found
that three variables - number of symptoms in the first week, age and sex - allowed to
distinguish individuals with long COVID from those with short duration in a sample of
patients from three countries (AUC 77%)."" One study showed an association between long
COVID and the severity of symptoms during infection.3® Conversely, Moreno-Perez et al.
found, in the adjusted analysis, that baseline characteristics (age, sex, comorbidities) and
severity of initial infection did not behave as predictor factors. In their analysis, clinical signs
of severity (based on chest X-ray and heart rate) at the initial visit to the emergency
department were predictive of long COVID, in those presenting with severe pneumonia.™
Another study showed that patients who presented symptoms such as thoracic pain,
persistent fever or pneumonia were more likely to undergo hospital or emergency service
admission.3?

o A lower baseline level of SARS-CoV-2 immunoglobulins (several months after acute
infection) was associated with persistent symptoms in one study.3°

o One study showed that patients who developed long COVID tended to be older.' However,
age remains somewhat controversial regarding long-term symptoms. Ayoubkhani et al.
compared a large cohort of individuals discharged from hospital after COVID-19 with
matched control subjects (electronic health records from the general population). The rate
ratio for mortality, hospital readmission and organ dysfunctions were greater in patients less
than 70 compared to those 70 or older.'® Daugherty et al. showed that the risk for new-
onset clinical issues increased with age and pre-existing comorbidities but younger patients
and those without comorbidities had also an increased risk of developing new clinical
sequelae, in comparison to control groups.3!' The April Update from UK ONS showed that
people aged 35 to 49 years have the greatest prevalence of symptoms at 5 weeks followed
by those aged 50 to 69 years and 25 to 34 years.

One cohort study on the psychiatric symptoms of long COVID found that female patients or
those with a previous psychiatric history were more likely to present psychiatric symptoms one
month after hospitalisation or an emergency department visit for COVID-19."4

The cohort study on the olfactory dysfunction evidenced, after adjustment for confounding
factors, that female sex and presence of parosmia were associated with unresolved smell loss
at 4 weeks of follow-up.?
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Table 4 — Results on risk factors for long COVID in the selected studies

First author, Inclusion criteria Outcome and timing Risk factors (association measurement and Other results
country 95%Cl)
Sudre C'', UK, US, Inclusion by prospective Any symptom >28 days after Adjusted analysis (age and sex), compared to Main predictors: age, sex,
Sweden self-reporting of symptoms in the onset, self-reported “short” (<10 days) COVID, symptoms during symptoms in 1t week
COVID Symptom Study App (start first week of COVID (aOR ratio; 95ClI): (AUC 76.8%).
logging when still asymptomatic) e Fatigue 2.83 (2.09-3.83)
e Headache 2.62 (2.04-3.37) In 70+ years (aOR ratio;
e Dyspnoea 2.36 (1.91-2.91) 95Cl):
e Hoarse voice 2.33 (1.88-2.90) Fever 5.51 (1.75-17.36)
o Myalgia 2.22 (1.8-2.73) Loss of smell 7.35 (1.58-
34.22)

Hoarse voice 4.03 (1.21-
13.42) and comorbidities

Cirulli E%, US Participants to online survey in 2 Any self-reported short and long- Adjusted analysis at day 30 (aOR ratio; 95CI):  Comorbidities and sex
projects, with positive COVID test ~ term symptom at 30, 60, 90 days e  Number of initial symptoms were risk factors in the
from onset (list of 32 symptoms) e Dyspnoea unadjusted analysis, not
e Pain with deep breath in the multivariate
e Sensitive skin analysis, probably due to
e Blood type A low sample size

No risk factor at 60 and 90 days (in multivariate)

Moreno-Perez O'°,  Qutpatients structured evaluation Persistence of 21 symptom or Adjusted analysis, (aOR ratio; 95ClI): Predictors of spirometry
Spain after hospital or ED discharge in abnormal spirometry or chest X- o  Forlong COVID (overall): no significant abnormalities in overall
patients with confirmed infection ray at 10-14 weeks after onset risk factor cohort: estimated
e For those with initial severe pneumonia: glomerular filtrate, male
o opacities of lung surface on X-rays sex, comorbidities (high
>50% 2.87 (1.13-7.32) Charlson index
o higher heart rate at admission 1.03 associated with lower
(1.01-1.06) incidence)

Higher imaging score at
acute disease was
associated with
persistence of X-ray
signs in overall cohort
aOR (95Cl): 1.66 (1.30-
2.11) and severe
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pneumonia patients 1.68
(1.28,2.19)

Mazza M4, Italy

COVID-19 patients assessed at
ED and hospitalised or not; no
information on testing

Mental health assessment at one
month after hospital or ED
discharge

Adjusted analysis (sex, previous status and
hospitalisation):

e Female sex

e  Previous psychiatric history

Older age and long
duration of hospitalisation
were risk factors in the
unadjusted analysis

Hospitalisation was not a
risk factor

Bliddal S"9,
Denmark

Identification through Danish Civil
Registration System on basis of
positive PCR for COVID-19.
Patients were invited (via the
national digital postbox) to
complete a questionnaire

Persistent symptoms > 4 weeks
and > 12 weeks

Adjusted analysis (sex, age, smoking, BMI,
comorbidity and time from symptom start to
follow-up) for the risk of symptoms after 4
weeks (aOR ratio; 95CI):

e Female sex 2.91 (1.32-6.39)

e BMI1.13 (1.05-1.22)

In a subgroup of 117
women with follow-up > 4
weeks, BMI is a risk factor
aOR 1.10 (1.0-1.20)

Being healthcare worker
was not a risk factor 1.50
(0.60-3.8)

Ayoubkhani D8,
UK

Identification through electronic
health and mortality records
(ICD10 codes: U07.1 and UQ7.2)

Assessment of mortality, hospital
readmission, organ dysfunctions >
3 months after hospital discharge

e In COVID-19 patients, rates of all
outcomes were greater in 70+ patients
than in those aged less than 70.

e In COVID-19 patients, rates of all
outcomes other than diabetes were greater
in the white ethnic group than in the non-
white group.

e After matching for baseline personal
characteristics (age, sex, ethnicity, region,
IMD category, and smoking status) and
comorbidities, rate ratio were greater in
patients less than 70 than those 70+ and in
non-white ethnicity, for all outcomes.

Greater rates of death
and hospital readmission
in patients admitted to
ICU

Daugherty S31, US

Identification through electronic
health from three data sources
within the UnitedHealth Group
Clinical Discovery Database
(ICD10 codes: U07.1, U07.2,
B34.2, B97.29)

Assessment of risk and relative
hazards for developing clinical
sequelae requiring medical care
after COVID-19 in 18-65 years
patients, at 4 months after acute
infection

e Risk differences were increased in older
individuals, had pre-existing conditions,
and were admitted to hospital because of
Covid-19.

e Younger patients (aged <50), those with no
pre-existing conditions, or not admitted to
hospital for covid-19 also had an increased

Risk for new clinical
sequelae after acute
covid-19 rarely differed
between men and
women, apart

from fatigue and anosmia
(more commonly
diagnosed in women)
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risk of developing new clinical sequelae, in
comparison to control groups-

Makaronidis J?1,
UK

Invitation of people with acute loss
of smell/taste through primary
care centers (recruitment via
online platform). Serology
assessment.

Smell/taste disorders at 4-6 weeks
after onset

Adjusted analysis (age, ethnicity, patterns of
smell loss and smoking) for the risk of persistent
smell loss (aOR; 95ClI):

e Female sex 2.46 (1.47-4.13)

e Presence of parosmia 2.47 (1.54-4.00)

Age was not recognised
as arisk factor 0.99 (1.01-
1.03)

Ghosn J?, France

Patients who were hospitalised
were assessed through physician
visits 3 and 6 months after
hospital admission.

Ongoing self-reported symptoms
within a list of 10 symptoms at 3
and 6 months after hospital
admission

Adjusted analysis for the risk of having 3 or

more symptoms at 6 months follow-up (aOR;

95ClI):

e Female sex 2.40 (1.75-3.30)

e >3 symptoms at admission 2.04 (1.45-
2.89)

e ICU admission at the acute phase 1.55
(1.09-2.18)

Comorbidities and age
were not associated with
the presence of
symptoms at 6 months in
univariate analysis

Romero-Duarte
A32, Spain

Data retrieved from follow-up
consultation (primary care and
hospital specialities)

and periodic telephonic reports

Self-reported symptoms at any
time after hospital discharge at any
time during 6 months follow-up,
hospital readmission,

return to the emergency services
and death

Adjusted analysis for return to emergency
services (aOR, 95CI):

Persistent fever 2.23 (1.18-4.19)

Thoracic pain 2.55 (1.33-4.90)
Anosmia/dysgueusia 0.28 (0.10-0.74)
Arrhythmia or palpitations 3.08 (1.21-7.79)
Superinfection 1.90 (1.05-3.42)
Pneumonia 7.65 (1.27-45.97)
Dermatological symptoms 1.75 (1.01-
3.03)

Adjusted analysis for hospital readmission:

e Persistent fever 8.31 (2.31-29.89)
e Nephrological disorders 6.49 (1.50-21.14)
e  Superinfection 3.14 (1.05-9.40)
e Pneumonia 11.81 (1.40-99.39)

Augustin M3,
Germany

Follow-up medical visits at month
4 and 7 months after acute
infection (PCR confirmed),
regardless of symptoms

Assessment of long-lasting
symptoms with systematic
questionnaires

Adjusted analysis for the risk to develop long-

term symptoms (aOR, 95CI)*:

e Lower baseline level of SARS-CoV-2 IgG
1.90 (1.13-3.18)

e  Number of symptoms 1.29 (1.08-1.55)

e Male gender 0.59 (0.36-0.98)
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*We observed a difference between odds ratio
mentioned in the text and the tables. We are awaiting
author’s reply.

Menges G, Inclusion through contact tracing Assessment of recovery and long-
Switzerland of the Department of Health, lasting symptoms through
based on mandatory laboratory electronic questionnaire at 6 to 8
reporting of all individuals months after diagnosis and
diagnosed with SARS-CoV-2 assessment of fatigue, dyspnoea,
(PCR) depression by using appropriate

scales (FAS mMRC,DASS-21)

Adjusted analysis for not having recovered at 6

to 8 months (aOR, 95CI):

e  Severe symptoms during acute iliness 2.05
(1.27-3.34)

e Comorbidities 2.08 (1.24-3.50)

e Male gender 0.53 (0.33-0.85)

Adjusted analysis for fatigue at 6 to 8 months

(aOR, 95CI):

e Age group: 18-35 ref, 40-64 0.59 (0.39-
0.91); 265 0.41 (0.21-0.78)

Adjusted analysis for dyspnea at 6 to 8 months
(aOR, 95CI):

Male gender 0.45 (0.26-0.76)
Hospitalisation 4.17 (2.23-7.91)

BMI 1.14 (1.08-1.20)

Comorbidities 2.71 (1.38-5.36)

No evidence for an
association

of depression with age,
sex, initial hospitalisation,
severity of symptoms at
diagnosis, or the
presence of
comorbidities

Legend: aOR: adjusted odds ratio; AUC: area under the curve; BMI: Body mass index; 95CI: 95% confidence interval; DASS-21: Depression Anxiety and Stress Scale 21;ED:
emergency department; FAS: Fatigue Assessment Score; ICU: Intensive care unit; mMMRC modified medical research Council; OR: odds ratio
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7 DISCUSSION

7.1 Main findings

The current body of evidence about the epidemiology of long COVID is still limited. There is a huge
variation of the reported prevalence and no data robust enough is available to determine patients at
risk for developing long COVID. The largest and more robust study up to now is the survey from UK
ONS that allows to conclude that at least 13.7% continue to report symptoms after 12 weeks.

Our results are in line with a recent review from the UK National Institute for Health Research (NIHR)
that outlined the high variability in reported prevalence and the absence of reliable evidence for risk
factors.36

Since our previous preliminary report published in January 2021, results have changed in the light of
newly published evidence. For patients who were not hospitalised during acute COVID-19, long
COVID prevalences slightly increased for both periods ranging from 1 to 3 months and beyond. In
the first prelimlinary report, the range of long COVID prevalence up to 3 months was 5 to 36% and
remained at the level. Similarly, prevalences rates beyond 3 months ranged from 2 to 15% and
ranges now from 2 to 21%. Likewise, we noticed that prevalences are higher in patients who were
initially hospitalised and could still reach 68% beyond 3 months. New studies with longer follow-up
durations are now available and report that prevalence is still above 10% and up to 25%.The most
frequently reported symptoms did not substantially change. Finally, new studies on the potential risk
factors have been published.

7.2 Limitations of available evidence
The included studies suffer from several shortcomings:

e  First, the definition of long COVID is still heterogeneous and this can give rise to difficulties when
trying to synthesise information:

o There is currently emerging evidence that long COVID encompasses distinct phenotypes (or
clusters of symptoms) that can overlap and evolve over time.' 12 For instance, people can
experience exclusively cognitive disorders, while others will present only respiratory
symptoms. However, it should be noted that studies widely report on symptoms that are
considered regardless of their phenotype or whether they are related to distinct causes and
permanent organ damage.

o People may indeed experience symptoms possibly related to organ damage (cf: preliminary
report on pathophysiology-May 2021). For instance, pulmonary sequelae can arise after
prolonged mechanical ventilation in critically-ill patients. This gives rise to many difficulties in
accurate diagnosis. Current evidence does not clearly allow to distinguish between the
symptoms following organ damage from those unrelated to organ damage. Both types of
symptoms are included in studies regardless if this distinction.

Moreover, determining the extent to which symptoms are specifically related to COVID-19
remains challenging. According to the available evidence, the distinction between patients
who suffered from organ damage because of interventions at the hospital (or a worsening of
prexisting comorbidities) and another causes cannot be made. This overlap contributes to the
observed heterogeneity and illustrates that long COVID relates to several conditions.

Hence, the higher prevalence of symptoms observed in patients who were hospitalised could
potentially be related to higher likelihood to develop organ impairment when the disease is
severe. This emphasises the fact that this particular subset of patients with long-lasting
symptoms may represent a different phenotype of the long COVID entity. In this way, the
entity of long COVID can partially overlap with other issues such as post-intensive care
syndrome, for instance.

Other studies that were not selected in our systematic review observed a similar trend. For
instance, a short survey conducted in the UK by the NIHR reported this difference according
to the hospitalisation status (it was not included in the review because results were not
decscribed in detail).3¢ Nearly a third of those who were not hospitalised experienced at least
one enduring symptoms at one month and still 10% after three months. For those who were
admitted to the hospital, between 50 and 89% had at least one remaining symptom after two
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months.3® Similarly, a study conducted in China, that was excluded from our analysis for
country exclusion, showed that 76% of discharged patients reported at least one symptom at
6-month follow-up.3” Another study, also excluded from our analysis for limited sample size,
identified a high proportion (51.6%) of respiratory damages (diffusion capacity) after hospital
discharge.38

The severity of persistent symptoms following COVID-19 may also differ. The study from
Ayoukhani et al., for example, emphasised that hospital discharged patients had an increased
risk of multi-organ dysfunctions.'® Daugherty et al. retrospectively showed in a cohort of
patients who were predominantly not hospitalised that the risk for new clinical problems
requiring medical care was also high in this group.3'

Conversely, another recent nationwide cohort study in Denmark estimated that the risk of
severe complications was low in COVID-19 who did not require hospital admission. By
comparing with non-COVID-19 matched subjects, the authors showed that the risk of
receiving one of 25 selected new hospital diagnoses within 6 months after infection, or the
risk of initiating a new drug therapy was low. Only the risk of venous thromboembolism,
receiving a hospital diagnosis of dyspnoea, initiating new drugs (bronchodilator therapy or
triptans) were slightly increased. It may be noted that this study mainly focused on patients
who did not experience severe COVID-19 and that the prevalence could be underestimated
since they reported on symptoms that led to hospital encounter.3?

The question of knowing whether and to what extent all reported symptoms are excess
symptoms in comparison with other infectious diseases, could also be addressed. Similar
multi-organ long-term consequences have been reported after other types of coronaviruses
or other viral or bacterial infections.*%- 4! Nevertheless, those symptoms were not so precisely
and longitudinally assessed as for long COVID, and no clear conclusion can be drawn, up to
now.

In the same line, it is vey difficult to ascertain that symptoms are typical for long COVID or if
they would have occurred anyway. Similarly, for health conditions already existing before
COVID-19 (e.g.mental health disorders), there is no possibility to distinguish a relapse that
would have occurred independently of the infection or really a specific long COVID symptom.
In the same vein, symptoms pre-existing before COVID-19 are not mentioned in studies. The
However, the UK-ONS survey included a control group of people with the same age and sex
profile as those tested positive for SARS-Cov-2, but who were unlikely to have been infected.
Reported symptoms were significantly height fold lower in the control group (prevalence of
symptoms at 5 weeks at 2.8% and 1.7% at 12 weeks).

e Second, there are also variations across the studies regarding the targeted patient populations:

o

Study populations were markedly differed in terms of severity of the level of care at the acute
phase and hospitalisation. Our analyse retrieved studies with a high proportion of
hospitalisation (including ICU admission) along with studies with less than 10%
hospitalisation or exclusively ambulatory patients. Moreover study populations included
COVID-19 confirmed (PCR, antibodies) cases as well as non-confirmed cases (highly
suspected clinically and/or radiologically; self-reported). Reporting a general prevalence is
not reliable enough with such a high heterogeneity.

Moreover, demographic variables, health conditions and risk factors for long COVID also
vary among studies. The ONS-update of April 2021 identified that prevalence was greatest
among people aged 35 to 69 years, females, and those with a pre-existing activity-limiting
health condition.'? We noticed, in this review, that people who were hospitalised were likely
to be older probably because older patients were more severely ill. Evidence on the female
gender as a risk factor seems still limited and the impact of chronic comorbidities is poorly
considered across studies.

Sample sizes, time of inclusion and follow-up duration of studies vary widely. Although we
only selected studies with a sample size of at least 250 COVID-19 cases, the studies
included for risk factors report a lack of power for multivariate analysis and state that the lack
of significance should not be taken for a lack of association. It should also be noted that
follow-up is more precise for hospital discharged patients since some studies proposed
multidisciplinary follow-up clinics.
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Variability of time of inclusion (after infection confirmation, after onset of symptoms, after hospital
discharge), follow-up duration and important loss to follow-up are hurdles to correctly estimate
long COVID prevalence.

Studies are prone to several bias. Most studies are based on self-reported symptoms and this
may lead to recall biases and cause misclassification. The use of a COVID app and an online
survey to recruit patients may also result in a selection bias. One study, for instance, reported
an under-representation of male and elderly patients.!" Besides, those with more severe iliness
might have been less likely to enter data in the app, and this may result in an underestimation of
the prevalence.'” However, it is also likely that those experiencing persistent symptoms will be
more likely to participate in studies. Conversely, some studies organised a structured
assessement through medical visits and through the use of appropriate and objective
measurements tools. Overall, those studies mainly included emergency or hospital-discharged
patients.10. 2328

Recruitment bias was observed in studies that assessed the olfactory disorders in which only
those who reported smell or taste disorders were followed-up. It is likely that prevalence was
overrated.

Furthermore, the lack of control group in many studies can lead to an overestimation of
prevalence.

Due to the nascent nature of COVID-19, physicians might have underestimated and overlooked
the long COVID symptoms early in the pandemic. Moreover, testing was not available at the
beginning of the pandemic making difficult to associate the complaint of non-tested patients with
COVID-19. Besides, since testing is often required in studies and was initially limited to
hospitalised people, this can account for a selection bias for the patients infected during the first
wave of the pandemic.

Few studies report on patients who remained without symptom at the acute phase. This is a
limitation and may also bias the estimation of prevalence.

7.3 Limitations of this review

This review has several limitations:

First, due to our strict selection criteria and our distinction between prevalence of long COVID
(or symptom) and symptom frequency, our conclusions may differ from other reviews that include
studies from any setting, with a lower sample size, and which report risk factors identified in non-
adjusted analyses as well, or studies not comparing long COVID to short COVID.

Second, seeing the urgent need for identifying evidence, critical appraisal was not undertaken in
this review and articles still under reviewing were included. The appraisal of the quality of
evidence will be performed in the final version.

Third, interpretation of results is limited by our inclusion criteria since we include only studies
from Europe and US. Risk factors and comorbidities can considerably vary also within the
countries that we selected.

Data on unemployment, sick-leave or disability leave (See Consequences on daily-life) may
considerably be influenced by the laws of each country and will have to be interpreted with great
caution.

We did not analyse whether our conclusion varied from the conclusions of studies with smaller
sample sizes.
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Limitations for the assessment of long COVID prevalence and risk factors

Variability in the definition of long COVID across studies:

o Symptom pattern variability

o Permanent organ damage as sequelae of the acute phase, or not

o Severity of persistent symptoms and requirement for hospital admission

o Difficulty in knowing to what extent long COVID symptoms are excess symptoms
o Difficulty in accurate diagnosis (prexisting symptoms and role of comorbidities)
Heterogeneity of targeted populations:

o Severity and level of care of acute infection (ambulatory, hospitalisation, need for
ICU admission)

o Characteristics and risk factors of studied populations
o Sample sizes variability

Variability of study design: time of inclusion and follow-up duration and large loss to
follow-up

High risk of recall bias (self-reporting; no objective measurement) and lack of control
group in most studies

Underestimation in people who were infected during the first wave of pandemic and
were not tested

Few data on long COVID is available in patients who had asymptomatic infection

7.4 Perspectives

More research is needed on the characterisation and classification of long COVID symptoms.
To this end, a distinction would have to be made between long COVID symptoms and post-
COVID conditions that refers for the most part to symptoms related to organ damage (and post-
intensive care syndrome) and not necessarily specific to COVID-19. This would allow a better
definition and characterization of subgroups. Adequately defining long COVID would guide more
efficiently the future research on treatments and the management.

Since there is now evidence that long COVID symptoms fluctuate over time, further studies
should always promote assessments at different time points.

In order to minimise recall bias, newly conducted studies should assess symptoms during
medical visits and by using appropriate and validated tools such as spirometry, cardiac
echography or validated measurement scales. This approach could probably reduce the
hetereogeneity of reported prevalences. Since long COVID symptoms might overlap with other
issues and seeing that it is not uncommon to present long-lasting symptoms after some
infections, a control population should be included in the experimental design.

Determining long COVID prevalences within each level of severity would harmonise the results.

Research on the underlying causes of long COVID would certainly help to better classify
complaints and provide new insights on how to prevent and manage it.

Looking ahead, more research is needed on the effect of vaccination on long COVID evolution.
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Appendix 1.1. Research question and PEO
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Project number 2020-04 HSR
Project name Long COVID
Research question Which putative pathophysiological mechanisms are likely to be involved in long

COVID symptoms?
Which pathophysiological mechanisms have been demonstrated in patients?

Structured search question(s)

P (population) chronic covid syndrome (CCS)
chronic post-COVID-19 symptoms
Chronicity AND COVID
continuing
complication
COVID-19 survivors
linger
Long term cardiopulmonary
Long term complications of COVID-19
long term effects of COVID-19
Long term glucometabolic
long term neuropsychiatric
long term symptoms of COVID-19
long-COVID
long coronavirus
long-haulers in COVID-19
long-lasting COVID symptoms
long-SARS
long-term consequences of COVID-19
long-term health consequences of COVID-19
Long-Term Sequelae of COVID-19
long tail COVID
persistant COVID
Post-COVID-19 syndrome
post- corona
post corono
post-viral fatigue
post discharge
prolonged inflammatory status
recurring COVID
Coronavirus Infections* / complications

E (exposure) COVID-19 confirmed (PCR, antibodies),or not

O (outcome) Pathophysiological mechanisms likely to explain long COVID symptoms




Appendix 1.2. List of sources searched for studies

Source (Interface) Set Date of the search  Limits
Cochrane Database of 2021-02-03 none
Systematic Reviews

JBI EBP Database Current to January 13, 2021" 2021-02-03 none
MEDLINE (OVID) Epub Ahead of Print, In-Process & 2021-02-03 none

Other Non-Indexed Citations, Daily
and Versions(R) <1946 to February

01, 2021>
Embase (Embase.com) 2021-02-04 none
Psyclinfo (OVID) 2002 to January Week 4 2021 2021-02-03 none
Econlit (OVID) 1886 to January 21,2021 2021-02-03 none
Ovid Nursing 1946 to January Week 4 2021 2021-02-03 none
scilit.net/ 2021-02-04 none
europepmc.org/ 2021-02-04 none
Journals@Ovid Full Text February 01, 2021 2021-02-03 none
coronacentral.ai/ longhaul 2021-02-24 none

" Edition Jan 13, 2021



Appendix 1.3. Flow diagram
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Records identified through
database searching
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42
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synthesis

29
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Intervention 6
Outcome 66
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Language 9
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SCOPE 5831
Situation 15
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Intervention 0
Outcome 0
Design 1
Language 0
Duplicate 2
SCOPE 0
Situation 0
Setting 0
Quality 0
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APPENDIX 2. DETAILS OF SEARCH STRATEGY IN EACH

SOURCE

Appendix 2.1.

Cochrane Database of Systematic Reviews

Date

03/02/2021

Database

Cochrane Database of Systematic Reviews Issue 2 of 12, February 2021

Strategy

388 Cochrane Reviews matching covid* in All Text OR sars-cov* in All Text OR ncov* in
All Text OR "coronavirus disease 2019" in All Text OR "severe acute respiratory
syndrome coronavirus 2" in All Text - (Word variations have been searched)

Appendix 2.2.

JBI EBP Database

Date

03/02/2021

Database

JBI EBP Database - <Current to January 13, 2021> (OVID)

Strategy

covid*.mp. (71)

sars-cov*.mp. (5)

ncov*.mp. (2)

"coronavirus disease 2019".mp. (4)

"severe acute respiratory syndrome coronavirus 2".mp. (3)
1or2or3or4or5(72)

chronic*.mp. (2569)

complicat*.mp. (1824)

9 continu*.mp. (2616)

10 linger*.mp. (15)

11 long*.mp. (3160)

12 ongoing.mp. (745)

13  persist*.mp. (738)

14 post*.mp. (3172)

15  prolong*.mp. (687)

16  recurr*.mp. (619)

17  sequel*.mp. (146)

18  surviv:.mp. (942)

19 7or8o0r9or10or11or12or13 or14 or15o0r 16 or 17 or 18 (6057)
20 6 and 19 (66)

o ~NOoO OhA WN -

Appendix 2.3.

Medline

Date

03/02/2021

Database

Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations,
Daily and Versions(R) <1946 to February 01, 2021>

Strategy

1 covid*.mp. (97304)

2 sars-cov*.mp. (41886)

3 ncov*.mp. (1693)

4 "coronavirus disease 2019".mp. (18515)
5 "severe acute respiratory syndrome coronavirus 2".mp. (39642)
6 1or2or3or4or5(103558)

7  chronic*.mp. (1444607)

8 complicat*.mp. (3277182)

9 continu*.mp. (1141060)

10 linger*.mp. (2809)

11 long*.mp. (2360519)

12 ongoing.mp. (169115)

13 persist*.mp. (496696)

14 post*.mp. (2967850)
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15 prolong*.mp. (391871)

16  recurr*.mp. (730089)

17  sequel*.mp. (79502)

18  surviv*.mp. (1492823)

19 7or8or9or100r11or12or13 or14 or150r 16 or 17 or 18 (10257634)
20 6 and 19 (35486)

23 ((covid* or sars-cov* or ncov* or "coronavirus disease 2019" or "severe acute
respiratory syndrome coronavirus 2") adj2 (chronic* or complicat* or continu* or linger* or
long* or ongoing or persist* or post* or prolong* or recurr* or sequel* or surviv*)).mp.
(4008)

Appendix 2.4. Embase
Date 04/02/2021
Database Embase (Embase.com)
Strategy #23. (covid* OR 'sars cov*' OR ncov* OR 'coronavirus 3,610 5 Feb 2021
disease 2019' OR 'severe acute respiratory
syndrome coronavirus 2') NEAR/2 (chronic* OR
complicat* OR continu* OR linger* OR long* OR
ongoing OR persist* OR post* OR prolong* OR
recurr* OR sequel* OR surviv*)
#19.#7 OR#8 OR#9 OR#10 OR#11 OR#12 OR #13 OR #14 13,426,644 5 Feb 2021
OR #15 OR #16 OR #17 OR #18
#18. surviv* 2,044,038 5 Feb 2021
#17. sequel® 105,703 5 Feb 2021
#16. recurr® 1,094,799 5 Feb 2021
#15. prolong* 546,789 5 Feb 2021
#14. post* 4,472,700 5 Feb 2021
#13. persist* 678,567 5 Feb 2021
#12. ongoing 310,519 5 Feb 2021
#11. long* 3,382,297 5 Feb 2021
#10. linger* 3,759 5 Feb 2021
#9. continu*® 1,544,748 5 Feb 2021
#8. complicat® 3,406,441 5 Feb 2021
#7. chronic® 2,111,426 5 Feb 2021
#6. #1 OR #2 OR #3 OR #4 OR #5 108,451 5 Feb 2021
#5. 'severe acute respiratory syndrome coronavirus 2' 26,313 5 Feb 2021
#4. 'coronavirus disease 2019’ 84,404 5 Feb 2021
#3. ncov* 1,746 5 Feb 2021
#2. 'sars cov™ 33,477 5 Feb 2021
#1. covid*
Appendix 2.5. Psyclinfo
Date 03/02/2021
Database APA Psyclinfo (OVID) <2002 to January Week 4 2021>
Strategy covid*.mp. (3448)

1

2 sars-cov*.mp. (424)

3 ncov*.mp. (30)

4 "coronavirus disease 2019".mp. (375)

5 "severe acute respiratory syndrome coronavirus 2".mp. (80)
6 1or2or3or4orb(3493)

7  chronic*.mp. (122042)

8 complicat*.mp. (39731)

9 continu*.mp. (200140)

10 linger*.mp. (1566)
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11 long*.mp. (362201)

12  ongoing.mp. (46047)

13 persist*.mp. (66335)

14 post*.mp. (331214)

15 prolong*.mp. (23205)

16  recurr*.mp. (29631)

17  sequel*.mp. (8593)

18  surviv*.mp. (70040)

19 7or8or9or10o0r11or12or13 or14 or15o0r 16 or 17 or 18 (1006943)
20 6 and 19 (1487)

22 ((covid® or sars-cov* or ncov* or "coronavirus disease 2019" or "severe acute
respiratory syndrome coronavirus 2") adj3 (chronic* or complicat* or continu* or linger* or
long* or ongoing or persist* or post* or prolong* or recurr* or sequel* or surviv*)).mp.
(216)

Appendix 2.6.

EconLit

Date

03/02/2021

Database

Econlit <1886 to January 21,2021> (OVID)

Strategy

1 covid*.mp. (1190)

2 sars-cov*.mp. (35)

3 ncov*.mp. (7)

4 "coronavirus disease 2019".mp. (13)

5 "severe acute respiratory syndrome coronavirus 2".mp. (2)
6 1or2or3or4or5(1208)

7  chronic*.mp. (3250)

8 complicat*.mp. (5581)

9 continu*.mp. (46703)

10 linger*.mp. (311)

11 long*.mp. (137530)

12 ongoing.mp. (7085)

13 persist*.mp. (26176)

14  post*.mp. (64415)

15 prolong*.mp. (1966)

16  recurr*.mp. (2551)

17 sequel*.mp. (203)

18  surviv:.mp. (13009)

19 7or8or9or100r11or12or13 or14 or150r 16 or 17 or 18 (271942)
20 6.and 19 (388)

21 ((covid* or sars-cov* or ncov* or "coronavirus disease 2019" or "severe acute
respiratory syndrome coronavirus 2") adj5 (chronic* or complicat* or continu* or linger* or
long* or ongoing or persist* or post* or prolong* or recurr* or sequel* or surviv*)).mp. (79)

Appendix 2.7.

Ovid Nursing Database

Date

03/02/2021

Database

Ovid Nursing Database <1946 to January Week 4 2021>

Strategy

1 covid*.mp. (3574)

2 sars-cov*.mp. (1683)

3 ncov*.mp. (18)

4 "coronavirus disease 2019".mp. (490)

5 "severe acute respiratory syndrome coronavirus 2".mp. (192)
6 1or2or3or4or5(3702)

7  chronic*.mp. (61219)

8 complicat*.mp. (106625)

9 continu*.mp. (80457)




48

10  linger*.mp. (208)

11 long*.mp. (77301)

12 ongoing.mp. (10190)
13  persist*.mp. (12631)
14  post*.mp. (117838)
15 prolong*.mp. (10585)
16  recurr*.mp. (14127)
17  sequel*.mp. (3144)
18  surviv:.mp. (27822)
19 7or8or9or10or11or12or13or14 or15o0r 16 or 17 or 18 (386772)
20 6and 19 (995)

22 ((covid* or sars-cov* or ncov* or "coronavirus disease 2019" or "severe acute
respiratory syndrome coronavirus 2") adj3 (chronic* or complicat* or continu™ or linger* or
long* or ongoing or persist* or post* or prolong* or recurr or sequel* or surviv*)).mp.
(176)

Appendix 2.8. ScilLit

Date 04/02/2021

Database https://www.scilit.net/

Strategy Long covid (all fields, lim preprint) (2416)
Appendix 2.9. EuropePMC

Date 04/02/2021

Database europepmc.org/

Strategy 1 ("long covid") AND (SRC:"PPR") (91)

2 ("long-term covid") AND (SRC:"PPR") (41)
3 ("post covid") AND (SRC:"PPR") (750)

Appendix 2.10.

Journals@OVID

Date

03/02/2021

Database

Journals@Ovid Full Text <February 01, 2021>

Strategy

covid*.mp. (42367)

sars-cov*.mp. (14758)

ncov*.mp. (1329)

"coronavirus disease 2019".mp. (10761)
"severe acute respiratory syndrome coronavirus 2".mp. (6991)
1or2or3or4or5(45309)
chronic*.mp. (1597003)

complicat*.mp. (1559894)

9 continu*.mp. (2717400)

10 linger*.mp. (17981)

11 long*.mp. (3398881)

12 ongoing.mp. (637263)

13 persist*.mp. (1008457)

14 post*.mp. (3285408)

15  prolong*.mp. (785079)

16  recurr*.mp. (846402)

17 sequel*.mp. (159911)

18  surviv.mp. (1431049)

19 7or8or9or10or11or12or13 or14 or15o0r 16 or 17 or 18 (6330977)
20 6and 19(36718)

25  (long adj2 covid*).mp. (314)

o ~NOO O WN -




Appendix 2.11. CoronaCentral
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Date 24/02/2021

Database https://coronacentral.ai/longhaul

Strategy “Filter” Long Haul (201)



https://coronacentral.ai/longhaul

Colophon
Title:
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