Verlust von Geruchs-und Geschmacksin -
ein typisches Covid19 Symptom?
Forschungsergebnisse und Ausblick
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Dez. 2019:
Erste Falle von Patienten mit Pneumonien
unbekannten Ursprungs, ahnlich viralen Pneumonien

2/, dieser waren auf demselben Fischmarkt gewesen
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Hintergrund

«novel betacoronav

Clinical features of
coronavirus in Wu

Chaolin Huang*®, Yeming Wang*, Xingwanc
Zhenshun Cheng, Ting Yu, Jiaan Xia, Yuan\
Guangfa Wang, Rongmeng Jiang, Zhancher

Summary

Background A recent cluster of pi
2019 novel coronavirus (2019-nCo
and treatment and clinical outcom

Methods All patients with suspectt

(

>24 breaths per min

All patients (n=41)  1CU care (n=13) No ICU care (n=28) pvalue
Characteristics
Age, years 49-0 (41-0-58-0) 49-0(41-0-61-0) 490 (41-0-57-5) 060
Sex 024
Men 30 (73%) 11 (85%) 19 (68%)
Women 11 (27%) 2(15%) 9(32%)
Huanan seafood market 27 (66%) 9(69%) 18 (64%) 075
EXPDSUI‘Q
Current smoking 3 (7%) 0 3(11%) 031
Any comorbidity 13 (32%) 5(38%) 8(29%) 053
Diabetes 8 (20%) 1(8%) 7 (25%) 016
Hypertension 6 (15%) 2(15%) 4(14%) 093
Cardiovascular disease 6 (15%) 3(23%) 3(11%) 032
Chronic obstructive 1(2%) 1(8%) 0 014
pulmonary disease
Malignancy 1(2%) 0 I/\\) 1(4%) 0-49
Chronic liver disease 1(2%) 0 1{4%) 068
Signsand sym
40 (98%) 13 (100%) 27 (96%) 068
\Wperature, °C - . - 0037
<373 T(2%) 0 1(4%)
37-3-38-0 8 (20%) 3(23%) 5(18%)
38-1-39.0 18 (44%) 7 (54%) 11(39%)
>39.0 14 (34%) 3(23%) 11(39%)
Lo 31 (76%) 11 (85%) 20 (71%) 035
algia or fatigue 18 (44%) 7 (54%) 11 (39%) 038
Sputum produ 5(38%) 6/26 (23%) 032
Headache 3/38(8%) 0 3/25 (12%) 010
Haemoptysis 2/39 (5%) 1(8%) 1/26 (4%) 0-46
Diarrhy 228L3%) 0 1/25 (4%) 066
m:f 22/40 (55%) 12 (92%) 10/27 (37%) 00010
Wess onset to 8-0(5-0= 8-0(6-0-17-0) 6.5 (2-0-10-0) 022
dyspnoea
Days from first admission 5-0(1.0-8.0) 8-0(5-0-14-0) 1.0 (1-0-6-5) 00023
to transfer
Systolic pressure, mmHg 1250 (119:0-135:0)  145:0 (123.0-167:0) 122.0 (118:5-129.5) 0.018
Respiratory rate 12 (29%) 8 (62%) 4(14%) 00023

)
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ronavirus, the
characteristics
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Coronavirus Phylogeny

middle east respiratory syndrome (2012):

Reservoir: v.a. Fledermause

2c
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Human CoVs cause between 10-40% colds

| Alphacoronaviruses |
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Nature review; Graham et al, 2013
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oronavirus Phylogeny
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Namensgebung

Gemass WHO: bis zum 11. Februar: 2019-nCoV, dann: COVID-19

Coronavirus Study Group (CSG) of the International Committee on
Taxonomy of Viruses:

Severe acute respiratory syndrome — Co(rona)V(irus) — 2

RNA Genomsequenz identifiziert: 13. Januar
60-140 nm

WHO:

30.01.2020: Internationale Gesundheitsnotlage
28.02: Risiko: «sehr hoch»

11.03: Pandemie
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COVID 19 - spreading within 7 mts

V/ P \\l Covid-19 Responsi
(g, World Health : .
é‘:@ Organization Search by Country, Territory, or Area i <

WHO Coronavirus Disease (COVID-19) Dashboard

Data last updated: 2020/11/7, 4:33pm CET
opoiniic buube
Deaths

Total

Overview Data Table Expl

=

555,872

new cases

49,106,931

confirmed cases

5% o
_/ 35

1239157 7th of Nov. 2020

TNt b
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'6 %e: World Health (

https://covid19.who.int
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COVID 19

Case Comparison
WHO Regions

Europe
Americas

Eastern Mediterranean
[ ]

Western Pacific
[

South-East Asia
[ ]

Africa
]

April 2020

1,187,184
confirmed cases
893,119
confirmed cases

138,674

confirmed cases

134,510

onfirmed cases

32,496

confirmed cases

15,555

confirmed cases

Situation by WHO Region

Americas

Europe

South-East Asia
I

Eastern Mediterranean
]

Africa
(]

Western Pacific
[ ]

Source: World Health Organization

Data may be incomplete for the current day or week.

21,326,640

confirmed

12,803,858

confirmed

9,586,409

confirmed

3,274,928

confirmed

1,353,882

confirmed

760,473

confirmed

Nov. 2020

https://covid19.who.int
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COVID 19 - Schweiz

5 Switzerland Situation

303,392

confirmed cases

Jan 31 Feb 29 Mar 31

3,930

deaths

Jan 31 Feb 29 Mar 31
Source: World Health Organization
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https://covid19.who.int/region/euro/country/ch
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COVID -19

B An official website of
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EU/EEA and the Sum of

UK
France
Spain
United_Kingdom
Italy
Germany
Poland
Belgium
Czechia
Netherlands
Romania
Portugal
Sweden
Austria
Hungary
Bulgaria
Slovakia
Ireland
Croatia
Denmark
Greece

Slovenia

Cases
1661 853
1328 832
1146 484
862 681
642 488
493 765
487 949
403 497
397 255
287 062
166 900
146 461
138 604
104 943
72184

71 088
64 538

62 305

53 180
52 254
42 658

Sum of
Deaths

39 865
38 833
48 475
40 638
11 226
7 287
12708
4 526
7877
7663
2792
6 022
1295
2 357
1576
317
1940
7
738
715
353

14-day cumulative number of
COVID-19 cases per 100 000

926.4
602.3
473.4
625.9
270.4
699.0
1497.3
1551.0
724.2
443.1
529.9
346.7
697.9
499.8
509.5
608.7
189.2
750.4
250.7
216.3
1121.9

7.3

5.0
0.9
3.6
9.9
71
3.4
1.3
7.5
0.7
1.5
8.4

14-day cumulative number of
COVID-19 deaths per 100 000 A

itus Q

-

https://www.ecdc.europa.eu/en/covid-19-pandemic
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COVID -19

o Anosmia 0 Anosmia
Topic Topic
United Kingdom, 23/10/2...

United States, 23/10/201...
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COVID -19

I}JAMA Neurology | Original Investigation

Neurologic Manifestations of Hospitalized Patients
With Coronavirus Disease 2019 in Wuhan, China

Ling Mao; Huijuan Jin; Mengdie Wang; Yu Hu; Shengcai Chen; Quanwei He; Jiang Chang; Candong Hong;
Yifan Zhou; David Wang; Xiaoping Miao; Yanan Li, MD, PhD; Bo Hu, MD, PhD

Table 1. Clinical Characteristics of Patients With COVID-19

No. (%)
Total Severe Nonsevere

Characteristic (N =214) (n = 88) (n=126) P value®
Age, mean (SD), y 52.7(15.5) 58.2(15.0) 48.9(14.7)
Age, y

<50 90 (42.1) 24(27.3) 66 (52.4)

250 124 (57.9) 64(72.7) 60 (47.6) <ot
Sex

Female % 127 (59.3) 44 (50.0) 83 (65.9)

Male 87 (40.7) 44 (50.0) 43 (34.1) -

Nervous system symptoms
Any 78 (36.4) 40 (45.5) 38(30.2) .02
% CNS 53(24.8) 27 (30.7) 26 (20.6) .09

Dizziness 36 (16.8) 17 (19.3) 19 (15.1) 42
Headache 28(13.1) 15(17.0) 13(10.3) .15
Impaired consciousness 16 (7.5) 13(14.8) 3(2.4) <.001
Acute cerebrovascular disease 6(2.8) 5(5.7) 1(0.8) .03
Ataxia 1(0.5) 1(1.1) 0 NA
Seizure 1(0.5) 1(1.1) 0 NA
PNS 19 (8.9) 7(8.0) 12 (9.5) .69
looaicment

Taste 12 (5.6) 3(3.4) 9(7.1) .24

Smell 11 (5.1) 3(3.4) 8(6.3) .34

Vision 3(1.3) 7(2-3) T(0.8) 37
Nerve pain 5(2.3) 4 (4.5) 1(0.8) .07
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COVID -19

Clinical Infectious Diseases

CORRESPONDENCE

Self-reported Olfactor%and
Taste Disorders in Patiénts
With Severe Acute Respiratory

Coronavirus 2 Infection:

A Cross-sectional Study Giacomelli et al, March 2020

34% (von n = 59 Patienten):
Schmeck- / und oder Riechstorungen

RESEARCH LETTER 64% (von n = 130 Patienten):
Schmeck- /und oder Riechstérungen

Alterations in Smell or Taste in Mildly Symptomatic
Outpatients With SARS-CoV-2 Infection S[pllEe it Uil pil. 020

(o) — 1 .
Olfactory and gustatory dysfunctions as a clinical presentation 86% (von n = 417 Patienten):

of mild:to-moderate forms of the coronavirus disease (COVID-19): ~ Riechstorungen, 80% Anosmie

a multicenter European StUdy ;Zi:ieznoggal, Eur Arch Oto-Rhino-Laryngol

Smell dysfunction: a biomarker for COVID-19 95% (von n = 60 Patienten):

Shima T. Moein, MD, PhD', Seyed MohammadReza Hashemian, MD, FCCM?, Babak Mansourafshar, MD?, anosm ISCh (U PSIT)
Ali Khorram-Tousi, MD', Payam Tabarsi, MD* and Richard L. Doty, PhD, FAAN* Moein et al, Int Forum Allergy & Rhinology,

April 2020
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COVID -19

Sniffing out the evidence; It's now time for public health
bodies to recognize the link between COVID-19 and smell
and taste disturbance*

Jerome R. Lechien'?, Claire Hopkins**, Sven Saussez** Rhinology 58: 4, 402 - 403, 2020
https://doi.org/10.4193/Rhin20.159

T COVID-19 Task Force of the Young-Otolaryngologists of the International Federations of Oto-rhino-laryngological Societies

(YO-IFOS) *Received for publication:
? Department of Human Anatomy and Experimental Oncology, Faculty of Medicine, UMONS Research Institute for Health April 15,2020
Sciences and Technology, University of Mons (UMons), Mans, Belgium Accepted: April 27, 2020

#Guy's and St Thomas NHS Foundation Trust, London, UK
* Department of Otorhinolaryngology and Head and Neck Surgery, CHU de Bruxelles, CHU Saint-Pierre, School of Medicine, " have contributed as co-senior authors

Université Libre de Bruxelles, Brussels, Belgium
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COVID -19

Krankheitssymptome

Das neue Coronavirus kann sehr unterschiedliche Krankheitssymptome G C R
zeigen. D
Global Consortium for

Die haufigsten Symptome sind: Chemosensory Research

= Symptome einer akuten Atemwegserkrankung (Halsschmerzen, Husten =z Alc '6 £ !
- - . — - H
(meist trocken), Kurzatmigkeit, Brustschmerzen)
= Fieber PARTICIPATE IN THE GCCR STUDIES
] Plotzllcher Verlus-t des Geruchs_ u nd/oder Geschma(kssin ns We are conducting world-wide scientific studies to assess the possible You can take two studies. A survey and a self-check with
relationships between respiratory illness (e.q,, COVID-19, influenza or items that you can find in your home.
the common cold) and their effects on smell & taste. Click on the language of your choosing to know more!

Zudem sind folgende Symptome méglich:

DEUTSCH

FRANCAIS ITALIANO

= Kopfschmerzen

= Allgemeine Schwéache, Unwohlsein KISWAHILI NEDERLANDS

= Muskelschmerzen SLOVENSCINA

= Schnupfen

= Magen-Darm-Symptome (Ubelkeit, Erbrechen, Durchfall, TORKGE

Bauchschmerzen) YORUBA
» Hautausschlage https://www.bag.admin.ch/bag/de. e

B,
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GLOBAL CONSORTIU
FOR CHEMOSENSORY RESEARCH
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Postinfektiose Riechstorung

Akut viral bedingte endonasale Veranderungen:

Konduktive Storung
- Schwellung der Mukosa beeintrachtigt Belliftung der Nase
- Vermehrte schleimproduktion

- Veranderte Schleimzusammensetzung

Symptome:
«Nase ist zu», «Nase lauft»

Infekt klingt ab, Symptome verschwinden, Riechvermoégen kehrt zuriick

Bleibende Storungen (Anosmie) nach dem Abklingen des Infektes

Atiologie: Rhinovirus ?

https://www.datuopinion.com/rhinovirus

Adenovirus ?

https://www.visual-science.com/projects
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Postinfektiose Riechstorung

Pathophysiologie:
Direkter Schaden der olfaktorischen Nervenzellen (ONZ)

Erholung (teilweise oder vollstindig)
moglich, aufgrund von
basalen Stammzellen

Spontanerholungsraten bei
postinfektiosen Riechstdérungen
innerhalb von 2 Jahren

A s 15 - 87% Alter, Dauer der Erkrankung
L ) o (Mott et Leopold 1991, Reden et al, 2006 Duncan et Seiden, 1995, Welge-Llissen
Graziadei and Monti Graziadei, 1979 and Wolfensberger, 2006; London et al, 2008, Lee et al, 2015, Cavazzana et al,

2018)
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SARS-CoV2 — typische postinfektiose Riechstorung ?

Anamnese und Verlauf bei COVID-19

-  Fehlen einer nasalen Obtruktion

- Anosmie als einziges Symptom (kann sowohl Erst- oder
einziges Symptom sein)

- Mehrheit der Patienten: Vollstandiger Riechverlust

- Dauer des Riechverlustes: anders (schnellere Erholung,
innerhalb von Tagen bis Wochen)

....nein, scheint anders zu sein |
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SARS - CoV2 Invasion in die Zelle

- Virus bindet sich an Angiotensin Converting Enzym Rezeptor 2 (ACE2)

- Spaltung durch die Serin Protease TMPSS2 um nachfolgend die Fusion
mit der Wirtsmembran zu ermdéglichen

2, 4Cov 2

Binding and
endocytos:s

Replikation

//

?

TMPRSSZ ACE2
(+ other entry factors)

n 5
“\‘ '~
Gl

Genomic (=) RNA

Exocytosis Cytokme
storm
, C C s
5 A *?f)ngw/'\c Golgl vesicle CXCL10
S O Sub / 5 0—/\3 and others
444 3 ubgenomic =
DA @ intermediate

complex
/ »S
Subgenomic [e====)

Cathepsins ~t e S
pp proteolysis anslation
Replicase / to generate NSPs,\\ _(+) mRNA \..\_’_ M
formation of RTC viral structural

polyproteins (pp) : = / and accessory o> ISE gndoplasmic recticy,
° transcripts \ M S lum, o
AAA 3 Gy E % ik

Replication-transcription complex (RTC) &

Bergmann et Silvermann, Cleveland Clinic Journal of Medicine June 2020
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SARS - CoV2 Pathophysiologie

Lokale Entziindungsreaktion von Bedeutung

Im Unterschied zu SARS-CoV:

“Receptor-binding domain of the SARS-CoV-2 spike protein”
- Hohere Affinitat zum ACE2 Rezeptor
- Andere Art der Bindung als SARS-CoV

- = : =

o

g Threshold Lokale «spike binding mode»

L, for Anosmia von Bedeutung

2igh i

g5 ] | AL LI !

§ A for Hyposmia 7 Hyposmie / Anosmie:

& . Bindung des Virus (im Bereich des
2 o0 olfakorischen Epithels) oberhalb
T g . 20 .0

= H einer gewissen Schwelle notig

NL63 SARS-1 SARS-2  SARS-2

D614 G614 Butowt et al, ACS Chem. Neurosci. 2020
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SARS - CoV2 Pathophysiologie

Unterschiedliche Pravalenz von chemosensorischen
Dysfunktionen in verschiedenen Regionen der Welt - Warum ?

genetische virale Faktoren, unterschiedliche genetische Faktoren der Empfanger

ACE2 binding |:|f0:h°: prevalence
¢ mosensory

determines ek
extent of Higher Infectivity
chemosensory | and transmission
dysfunction?

N 10,

O Threshold

g m for Anosmia

2 E 1

4 —— N .
E- for Hyposmia/

0 8 0.1

£ 9

w

g

5 0.014

£

)

NL63 SARS-1 SARS-2 SARS-2
D614 G614

Whs. von Bedeutung:
Varianten des

spike Proteins
Lower prevalence

of chemosensory

dysfunction.
Lower infectivity
and transmission

SARS-2 D614

Butowt et al, ACS Chem. Neurosci. 2020
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SARS - CoV2 Pathophysiologie

Bindungs Affinitat S-protein und ACE2:

Virus Eindri hangt ab ,
irus Eindringen hangt ab von \

Haupt-Determinanten der SARS-CoV Replikation
und der Schwere der Erkrankung Lower aiway

P

TMPRSS2 Protease Aktivitat .
Gen expression von ACE2 und TMPRSS2 il 1
" vx U -~

Viera Braga et al.”® dataset

Goblet 1 . Deprez et al.”” dataset l
g Gg\aca ) ACE2 \ se”
=z
Ciliated 2 ® il . S
Basal 1 . Proximal | =+ . [ ] .
Basal 2 £ . s
§ o o List of epithelial cells
= Ciliated 1 . B "
H st Nasal Lower airway Parenchyma
- Club ® : v
s ® & 7] { S
lonocytes . 5 £ %% § o |, Goblet 1 @ Basal 1 . » Alveolar type |
= g ° ' s, Basal2
[ —
@ S () A
E| Aveolartpol e ) f » .} Alveolar type Il
§ Percant expressad  Average expression ‘ Goblet 2 g WA
3| Aweolartypon o . . Ciliated 1
o [ & i“" iy
w
Q [ X | e
. s | Ciliated 2
Pm.uan;axpmssad Av:las gggggggggg . J Club
e 2 1.0
@ 05
g |

Sugnak et al, Nature Medicine 2020
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SARS - CoV2 endonasal

Keine: ACE2 Rezeptoren in ONZ, aber in den Stutzzellen und im respiratorischen Epithel

Olfactory bulb

Olfactory bulb

Granule cell

Mitral/tufted cell
Mitral/tufted cell

Pericyte

Endothelial cell
Glomerulus
Juxtaglomerular cell

Olfactory epithelium
4

-

ml\ hac ol ~oll

e e e e ]

Bowman'’s gland

pithelium

Ciliated cell
Brush cell

vk

Secretory cell
Non-ciliated cell
Basal cell

71 Expresses ACE2 and TMPRSS2
/ Cooper, Brann et al, Neuron 2020
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SARS - CoV2 Pathophysiologie

Lokalisierte Entziindung indirekte Mechanismen

( Indirect Inhibition
of OSN function

,& Inflammatory
cytoklnes
l ./\4 Intermediating

N . cell types

® (o ® OSNs

Sustentacular lon imbalance
cell infection

WW

A, . * Veranderungen des
‘-»OSNdea

o b Mukus, lonen - Imbalance

r % X
e o
# SARS-CoV-2
\Zelltod der ORZ /
Dysfunktion und
1 1 Direct infecti .
mflammatonsche rect iofeetion Anosmia
Zytokine (] A
SO
J
£
OSN death
noch nicht $ m &
bewiesen

Eliezier et al, Jama Otolaryngology, Head & Neck Surgery, Cooper, Brann et al, Neuron 2020
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SARS - CoV2 Pathophysiologie

Zentraler Schaden

Neurovascular 4 Directneural indirekte Mechanismen

inflammation infection

ACE2: vasculare Perizyten (bei Mausen),
Wahrnehmung beeinflusst

- direkt (via Veranderungen der Perfusion)
- indirekt (via Entziindungsreaktion)

% SARS-CoV-2

Schmecken und trigeminale Funktion: separat
beeintrachtigt

SARS-CoV-2 ###* —_— :g.p.. Cytokines
(]

' 009 ACE2 expremiert von Typ Il
Direct infectiov Indirect ( S h k
(inflammation-related) Sauer) chmec rezeptoren
- und§ Typ Il (bitter / stss /
rigeminal nerve

Facial nerve umam |) TRC
— | Glossopharyngeal nerve

Cooper, Brann et al, Neuron 2020
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SARS - CoV2 Pathophysiologie

Olfactory bulb

Trigeminal nerve (V)

Facial nerve (VII)

Glossopharyngeal
nerve (IX)

Vagus nerve (X)

. Olfactory epithelium .
Olfaction 7R airborn odors

Olfactory bulb

Taste WECCLTEEY  sweet, sour, salty,

Cranial nerves VII, IX  bitter, umami

Chemesthesis Trigeminal nerve spicy, pungent, cooling

Cooper et al, Neuron 2020

Chemical Senses, 2020, Vol XX, 1-14
doi:10.1093/chemse/bjaal41

Original Article

Advance Access publication 20 June 2020
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With Severe Impairment of Smell, Taste, and
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SARS-CoV2

Datensammlung mit Hilfe eines Fragebogens in 10 Sprachen

England, Frankreich, Deutschland, Italien, Japan, Candada, Norwegen, Spanien, Schweden und Turkei

Zeitspanne: 3 Wochen im April 2020

Raw data (n=19035)

Excluded (n=14996)
* No respiratory iliness (n=9501)
* Incomplete data (n=1265)
* Non-COVID19 diagnosis (n= 4227)
+ Inconsistent responses (n=3)

Final COVID-19 sample (n=4039)

|

COVID-19 Clinical Exam Group (n= 2637)

l

COVID-19 Lab Test Group (n=1402)
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SARS-CoV2

Subjektive Verminderung des Riech-, Schmeck- und Fihlvermogens

Riechen A Trigeminale Funktion

3 Clinical Assessment M Lab Test
- 100 i
A100 e e .'_, O Clinical Assessment O Lab Test
3 i 6 i 00 7 .
L B
BRI '
B 7 p E e 75
g 4 3 o L
= B \ - e fas'
g ) \ 26 © 50
=50 4] \ 7 @ % 50 |
g W i - %
Lz 4 % S
25 3 = 25 25
\ =
. ©
0 vime 0 1
Before COVID-19 During COVID-1 0 Before COVID-19 During COVID-19

Before COVID-19 During COVID-19

moderate nasale Obstruktion

Kein Unterschied zwischen klinischer und Labor bestatigter Diagnosegruppe

Shortcomings: kulturelle Unterschiede, keine Differenzierung Hyp-/Anosmie
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SARS - CoV2 Publikationen

oy ) N

LitCoviD smell olfaction

GENERAL MECHANISM TRANSMISSION DIAGNOSIS TREATMENT PREVENTION CASE REPORT FORECAST

Showing 1 to 10 of 296 publications.

. 3 Downioap Jll N\ RSS
icals ® SORT BY RecENCY

'gen (6) - s < Page10f30 > Weekly publications
20
0 J j ﬁ H h
March November
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SARS - CoV2 Pravalenz

Systematischer Review / Metaanalyse |

Received: 21 April 2020 ‘ Revised: 4 July 2020 | Accepted: 21 July 2020
DOI: 10.1111/c0a.13620

SYSTEMATIC REVIEW AND META-ANALYSES WILEY

Is loss of sense of smell a diagnostic marker in COVID-19:
A systematic review and meta-analysis

n COVID-19 N with Percentage  Average age Proportion

Lead Author positive oD with OD with OD Female Setting

C Menni 579 344 59% 41 69% Qutpatient based

J Lechian 417 357 86% No data No data Inpatient and
OutpEtie nt

CYan 59 40 68% No data No data Outpatient based

ST Moein 60 58 97% 47 33% Inpatient

L Mao 214 11 5% No data No data Inpatient

Totals 1329 819 62% prevalence of OD in COVID + ve population

Abbreviation: OD, olfactory dysfunction.

n=1329 pat., Olfaktorische Dysfunktion: 62.0%

Location

UK based

Belgium, Spain, France,
Italy

USA
Iran

China

Juli 2020
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SARS-CoV2

Systematischer Review / Metaanalyse |l

Table |. Characteristics and Outcomes of Assessment of Risk of Bias for the Included Studies.

First author Study design Country Quality® Sample size Instrument used

Abalo-Lojo® Cross-sectional Spain Good 131 Self-reporting questionnaire

Aggarwal® Retrospective United States Good 16 Questionnaire

Beltran-Corbellini’ Case-control Spain Good 79 Questionnaire

Bénézit®® Cross-sectional France Good 68 Web-based questionnaire

Carignan® Case-control Canada Good 134 Telephone interview questionnaire

Coelho’® Cross-sectional United States Good 93 Web-based survey

Giacomelli*® Cross-sectional Italy Good 59 Questionnaire

Gud I)iart.ssc:)n“n Cross-sectional Iceland Good 1221 Questionnaire

Hopkins'2 Cross-sectional United Kingdom Good 382 Online survey

Hopkins“I Cross-sectional United Kingdom Good 2428 Survey

Kim'? Cross-sectional South Korea Good 213 Questionnaire based survey

Klopfenstein'* Retrospective France Fair 114 Medical files

Lechien** Cross-sectional France Good 86 MNutritional health and nutritional
examination survey

Lechien®?* Cohort France Good 417 Questionnaire

Lechien** Cohort Erance Good 2013 Sniffin’ sticks and questionnaire

Lee'” Cross-sectional South Korea Good 3191 Telephone interview

Levinson™®® Cross-sectional Israel Good 42 Questionnaire and phone interview

Liguori'® Cross-sectional Italy Good 103 Anamnestic interview

Liu®® Cohort Taiwan Good 321 Open access data

Mao?! Cross-sectional China Good 214 Electronic medical records

Menni?? Cross-sectional United Kingdom Good 7178 Smartphone based app

Merza®? Cross-sectional Iraq Fair 15 Questionnaire

Moein?* Cohort Iraq Good 60 Pennsylvania Smell Identification Test

Paderno*® Cross-sectional Iealy Good 508 Survey-based questionnaire

Speth?® Cross-sectional Switzerland Good 103 Telephone questionnaire

Spinato?” Cohort Italy Good 202 Questionnaire

Vaira®? Cohort Iealy Good 345 Connecticut Chemosensory Clinical
Research Center Orthonasal Olfaction Test

Vaira*? Cross-sectional Italy Good 72 Connecticut Chemosensory Clinical
Research Center Orthonasal Olfaction Test

Vaira?? Cross-sectional Iealy Good 320 Medical records

Yan®? Case-control United States Good 59 Internet-based platform

Yan?! Cross-sectional United States Good 169 Self-reported questionnaire

Zayet?? Retrospective France Fair 95 Questionnaire

"Quality rated as poor, fair, or good.

AMERICAN ACADEMY OF
JTOLARYNGOLOGY-
1EAD AND NECK SURGERY

NDATION

n

11-13

ithors 2020

use guidelines:
sm/journals-permissions
177/2473974X20957975
open.org

3E

August 2020
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SARS-CoV2

Systematischer Review / Metaanalye

% %

Study ES (95% CI) Weig Study ES (95% CI) Weight

' .
Europe 1 Europe '
Abalo-Lojo et al. | —— 58.78 (50.22,66.84)  3.72 Abalo-Lojo et al. | —— 56.49 (47.93,64.67)  5.03
Beltran-Corbellini et al. —_— : 31.65(22.45,42.55) 3.69 Beltran-Corbellini et al. —O'—f— 3544 (25.80,46.44) 499
Bene?zit et al. —_— 45.59(34.30,57.34)  3.68 Giacomelli et al. — i 10.17 (4.74,20.46) 496
Giacomelli et al. —— H 5.08 (1.74, 13.92) 3.66 Klopfenstein et al. — 4035 (31.80,49.53)  5.02
Gudbjartsson et al. * | 1147(9.80,1338)  3.76 Lechien etal. b ! —4— 8201(78.04,85.40) 507 [
Hopkins ctal.a ! -+ 86.39 (82.58,89.47) 375 Lechien et al. ¢ ' -+ 56.43 (54.26,58.58)  5.08
Hopkins et al. b * H 16.64(15.21,18.17)  3.76 Liguori et al. — 46.60 (37.26,56.18)  5.01
Klopfenstein et al. —— 47.37(38.44,5647)  3.71 Paderno et al. ' — 59.25(54.93,63.44)  5.07
Lechien ctal. a | —— 61.63 (51.06,71.20)  3.69 Speth et al. | —_—— 65.05 (55.45,73.56)  5.01
Lechien ctal. b | -+ 85.61 (81.92,88.66)  3.75 Vairaetal.a 1 —— 67.83 (62.72,72.54)  5.06
Lechien etal. ¢ 1 + 87.13 (85.60, 88.53)  3.76 Vairaetal. b —_— 4722 (36.13,58.60)  4.98
Liguori et al. —0—: 38.83(29.99,48.49) 3.71 Zayet etal. ] —_— 65.26 (55.26, 74.08)  5.00
Menni et al. | ¢ 65.03(63.92,66.13)  3.76 Subtotal ("2 = 95.48%, p = 0.00) = 53.20 (44.83,61.66)  60.28
Paderno et al. ! —— 63.98 (59.71,68.03)  3.75 '
Speth et al —— 61.17 (51.51,70.01)  3.71 North America .
Vaira et al. a | —— 64.93 (59.75,69.77)  3.75 Aggarwal et al. —_— 1875 (6.59,43.01)  4.65
Vairaetal. b ! —_— 86.11(76.29,92.28) 3.68 Carignan et al. | —— 63.43 (55.01, 71.11)  5.03
Zayetetal. | —— 63.16(53.12,72.17) 370 Coelho et al. —— ' 7.53(3.69,14.73) 500
Subtotal (12 = 99.65%, p = 0.00) —_— 54.52(39.32,6032) 6698 Yan etal.a ! ———  7L19(5862,8L.16) 496

Subtotal (I"2 =97.39%, p = 0.00)

1
North America H
Aggarwal et al. —0—L\>- \ 1875 (6.59,4301) 342 Asia

38.57 (7.87,75.30) 19.63

Carignan et al. —:-0— 5149 (43.11,59.79) 372 Kimet al. —_— 27.23(21.69,33.57)  5.05
Coclho et al. — I 23.66(16.17,33.23)  3.70 Leeetal. L 3.10 (2.56,3.76) 508
Yanetal. a | — 67.80(55.11, 7831)  3.66 Levinson ctal. —_— 33.33(21.01,48.45) 491
Subtotal (12 =92.12%, p = 0.00) -——.'—'__"'_'F-‘:- 40.98 (20.71,62.91)  14.50 Mao etal. - 5.61(3.24,9.54) 5.05

Subtotal (12 = 97.88%, p = 0.00) ==

14.19 (3.13,31.03) 20.09

1
Asia !
Kimetal. —— : 31.92(26.03,3846) 3.74 Heterogeneity between groups: p =0.001
Leeetal. [} 1 4.23 (3.59, 4.99) 3.76 Overall (1"2=99.52%, p=0.00); <j> 41.47 (24.71, 59.29) 100.00
Levinson et al. —‘—IL 35.71(22.99,50.83) 3.62 |
Mao etal. > ' 5.14 (2.89,8.97) EX 7O T L T T 1
Moein et al. ! —# 98.33(91.14,99.71) 3.66 -50 0 50 100 150

Subtotal (12 = 99.17%, p = 0.00) =—_———_—— 33.19(8.50,64.25) 1852
I . .
Hets ity betw s: p=0.374 ! G h f k L
el (1 50730t 000 -<>— 48.47(33.78,63.29) 100,00 u Sta to r I S C e Dys u n t I O n O

o ' ) r 41.2% (95% Cl 24.71% -
59.29%)

Olfaktorische Dysfunktion August 2020
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SARS - CoV2

Positiver Vorhersagewert COVID — 19 ?

Real-
to pr

2,618
Smart
18401

a
Loss of smell —
Skipped meals - -
Fatigue + -— =
Fever o S -
Persistent cough - -
Diarrhea - | g
Delirium - —-—
Hoarse voice s
Shoriness of breath - om
Abdominal pain - —-—
Chest pain - = United Kingdom
-= United States
b
1.0
0.8 H
= 0.6+
=
=2
c
3 0.4 -
0.2 1
o

T T T T T T T T T T
1.0 0.8 0.6 0.4 0.2 o] 1.0 0.8 0.6 0.4

OR: 6.74

-19 in einer

Vorhersagerate
von 17.4% fir alle
App Benutzer
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SARS - CoV2 Prognhose?

Erholung der olfaktorischen Funktion

Durchschnittliche Erholung: zwischen 7 und 20 Tagen

B Recovery time pattern of anosmia

Density

0.12 +

0.08

0.04 4

Duration of persistence of anosmia, day ©

04

'4

0 10 20 30

40

Pattern of persistence of anosmia according to age group

40 -

w
o
|

N
o
1

=
o
|

o
1

= Female
‘1 @ Male

0-19  20-29 30-39 40-49 50-59
Age

> 60

Median: 7 Tage, meistens innerhalb von 20 Tagen
Lee et al, 3191 pat. (survey)

% reportlng improvement in sense of smell, by
timing of onset of anosmia

70
60
50
40
30
20
10

0

1-2 weeks 2-3 weeks 3-4 weeks
vey M Second su

79% nach 7 Tagen

Jiingere Personen brauchen ,
Hopkins et al, 382 pat. (survey)

etwas langer
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SARS - CoV2 Prognhose ?

Wiederholte psychophysische Messung n=138pat)

100 - 100
90 o—u v
9 = = 80 100 @ . — - - — 4
70 70 90 i B ="
/ 80 —
< 60 : 60 £ 3
< ; g 70
g% g Vg e W/ 25 §
5 I3 @ i §
a0 | 40 g € 50 2
= o
5 4 - 5
30 30 i 15 g
‘ 30 — G
20 | 20 20 1 :
10 | 10 10 ‘ [ 0.5
] B 0 . - i 0
0 A & B = o
04 10 20 3 40 50 60 D 40 50
Days from symptom onset Days from symptom onset
: _ Severe Moderate _ Severe Moderate
o hyposmia " hyposmia = Agousin " hypogeusia * hypogeusia
Mild . Offactory Mild
hyposmia = ormal e hypogeusa  =Normal  ~ Taste Score
80% haben wieder ein normales Riechvermégen nach 2 Mt. Vaira et al, 2020
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SARS - CoV2 Therapie

Therapie ?

Source Study Type Study Population Results
Olfactory Training

Al Ain et al, > 2019 Prospective, controlled Healthy participants (n = 12) Intensive, modified OT results in improved olfactory function
and increased cortical thickness in olfactory-eloquent regions
Hummel et al,>2 2018 Prospective, controlled Postinfectious olfactory loss, EOG responses more frequently obtained following OT
idiopathic smell loss (n = 23)
Langdon et al,?* 2018 Prospective, controlled Posttraumatic olfactory OT significantly improved odor threshold score but not BAST-24
dysfunction (n = 21) score or subjective smell function
Oleszkiewicz et al,>* 2017 Prospective, controlled Postinfectious, idiopathic OT with odor mixtures or alternating odors does not significantly

JAMA Otolaryngology-Head & Neck Surgery | Review

Clinical Diagnosis and Current Management Strategies
for Olfactory Dysfunction

A Review

it

Katherine L. Whitcroft, BSc, MBChB (Hons), MRCS, DOHN;[Thomas Hummel, MD 2019
QEIDLEr EL AL, ~ LUl rFrospecuve FOSUNTECLIOUS OTdLLony 1ass LONYEr aurduion (=J3£ WEEKY) INLINedsed ETMELLIVENEXS 01 traininyg
(n=39)

Konstantinidis et al,** 2013  Prospective, controlled Posttraumatic and postinfectious Significant improvement in both groups
olfactory loss (n = 119)

Haehner et al,** 2013 Prospective, controlled Patients with Parkinson disease Significant increase in olfactory function
(n=70)
Fleiner et al,** 2012 Retrospective Olfactory loss due to differing Improvement of olfaction

causes (n = 46)
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SARS - CoV2 Therapie

+ Vitamin A Nasentropfen  wummeieta, 2017 J

+ Budenosid Spulungen ?

Budesonide irrigation with olfactory training improves outcomes compared '
with olfactory training alone in patients with olfactory loss
1Teresa P. Nguyen, BS and Zara M. Patel, MD .

Natriumcitrat ?

The effect of intranasal sodium citrate on olfaction in post-infectious
loss: results from a prospective, placebo-controlled trial in 49 patients

Whitcroft, K.L.,*"*2 Ezzat, M.,*? Cuevas, M.,* Andrews, P."* & Hummel, T.* . .
statistisch, aber
Intranasal sodium citrate solution improves olfaction in 5 DG
. b a nicht klinisch S
Ipost-viral hyposmia
signifikant

K.L. Whitcroft'#, C. Merkonidis'?*, M. Cuevas', A. Haehner', C. Philpott®*,
T. Hummel’
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SARS - CoV2 Therapie

Systemische Steroide?

positiver Effekt bei Schwerer- ... il

283/683 (41.4) ——— 0.64 (0.51-0.81)

Respiratory Support
at Randomizati.

.o . . 298/1279 (23.3) {:82,‘?604 (26.2) — 0.82 (0.72-0.94)
krankten, aber moglicherweise e a— e
P<0.001

Chi-square trend across three categories: 11.5

ansonsten schadigend: R
EVidenZ' SChwaCh | Horby et al, N Engl J of Med, 2020 *™gmu®"™  YGaor

Keine Empfehlung dafiir innerhalb der ersten Wochen !

https://www.bbc.com/news/health-54027269
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SARS - CoV2 Zusasmmenfassung

" Pravalenz von Riechstdérungen: 50-60%, zudem oft auch
Schmeck- und trigeminale Stérungen

= Meistens rasche Erholung innerhalb von 7-20 Tagen,
Schmeckstorungen erholen sich schneller und
weitgehender

= Etwa 10 (- 20?)% der Storungen dauern mehr 2 Monate

*" Therapeutische Option: Riechtraining, Vit A Tropfen (korrekt
appliziert)

= Systemische Steroide: CAVE !
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