What are major
determinants of
olfactory function ?




Olfactory sensitivity relates to sex

Women smell
better than men.
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Olfactory sensitivity relates to age

Young people smell
better than older people.




The olfactory system
s plastic
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Olfactory training improved perception in each of the participants
No participant with specific anosmia after training
S|gn effect Of tra|n|ng (p<0.001) Peripheral adaptive filtering in human olfaction?

Three studies on prevalence and effects of olfactory
training in specific anosmia in more than 1600
participants

Ilona Croy “, Selda Olgun °, Laura Mueller °, Anna Schmidt °,
Marcus Muench “, Cornelia Hummel °, Guenter Gisselmann ¢,
Hanns Hatt © and Thomas Hummel ©
Cortex
Volume 73, December 2015, Pages 180-187
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Fig. 1. Kaninchenhirn nach Verschliessung des rechten Nasenloches..
B. olf. d. Bulbus olfactorius dexter.
B. olf. s. - - sinister.

peripherische und centrale Nervensystem, Acrh Psychiatrie Nervenkrankhieten

Bernhard von Gudden, 1870, Experimentaluntersuchungen tber das
2 R0ORA.72



StructuralMRI
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Correlation of Olfactory Function With Changes
O | | l I I e O e O a‘ O ry l I in the Volume of the Human Olfactory Bulb

Arch Otolaryngol Head Neck Surg. 2008;134(6):621-624
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Complaints 1n
olfactory dsyfunction




Sex-related complaints about olfactory loss

p=0.038 p<0.001 p<0.001
30— [ ]

score

Eur Arch Otorhmolaryngol (2005) 262: 231-235
DO 101007 /s00405-004-07%-y

RHINOLOGY

Johannes Frasnelli - Thomas Hummel

D i d L
e(%rgf)smn rg\jg Qo Olfactory dysfunction and daily life
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Would olfactory loss influence sexual drive?

olfactory loss

depression

K decrease of sexual drive

—

Depression Resulting from Olfactory Dysfunction is Associated
with Reduced Sexual Appetite—A Cross-Sectional Cohort Study

Volker Gudziol, MD,* Silvia Wolif-Stephan, Dipl. Psych.," Katja Aschenbrenner, MD,*
Peter Joraschky, MD," and Thomas Hummel, MD"

T Sex Med 2009:6:1924-1929 Hummel 2018



Olfactory loss equals weight loss ?

Zunahme
21%

Abnahme
11%

keine Anderung
68%
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Causes of
olfactory loss ?

mmmmm



<Causes> of olfactory loss

sinunasal 72 % idiopathic

other

post-URI 11 %  Sroen
posttraumatic 5 %
congenital 1 %

other (e.g. toxic, iatrogenic) 5 09
Idiopathic 6 %

In addition:

Parkinson's disease, Alzheimer's disease

Damm M, Temmel A, Welge-Liissen A, Eckel HE, Kreft MP, Klussmann JP, Gudziol H, Hiittenbrink KB,
Hummel T (2003) Epidemiologie und Therapie von Riechstdrungen in Deutschland, Osterreich und der Schweiz.
HNO
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How to treat
olfactory loss ?




Success of surgery

Sinus -surgery m-206) Septal-surgery m-is0)
better
better
worse

worse

same

same

Pade und Hummel 2018



Conservative therapy of sinunasal disease

Systemic Topical
administration of administration of
corticosteroids corticosteroids

Hummel 2018



Conservative therapy of
sinunasal disease

12

Topical administration of
corticosteroids

Wert

No significant effect
of therapy  p>0.07

Signif. Improvement in 13% (4/31)

I before [ after

T D 1
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Conservative therapy of
sinunasal disease

Use of the squirt
signifcantly improves
therapeutic success

from: Shu et al. 2018 Hummel 2018



What to do 1n
posttraumatic and

postviral olfactory loss ?




Prognostic factors in smell dysfunction

Change in olfactory function seems to be dependent on

A Initial olfactory function
A cause of olfactory loss

A duration of olfactory loss

A age
A sex

A parosmia
A smoking status
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what might work

A Corticosteroids

A Caroverine

A Zinc

A Alpha-Lipoic acid

A Na-citrate, topical

A Retinoic acid, topical

Hummel 2018



Application of nasal drops for the treatment of
the olfactory epithelium

4 Drip to right nostril to aim the
Il
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Improvement of
olfactory sensitivity:
olfactory training
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Rose Lemon  Eucalyptus Cloves

Instruction:

Sniff the 4 odors in the morning
and in the evning for 6 months

Laryngoscope. 2009 Mar;119(3):496-9. doi: 10.10024ary.20101 H umnmn IE| 2018

Effects of olfactory training in patients with olfactory loss.
Hummel T', Rissom K, Reden J, Hahner A, Weidenbecher M, Huttenbrink KB.




Modified olfactory
training in patients with
postinfectious olfactory
loss

MOT: n=37; COT: n=33; Controls: n=15
mean age 46 years (24-68 years);

45 women, 40 men;

mean duration of disorder 7 months

change of odors every 12 weeks:
(1) rose, lemon, eucalyptus, cloves
(2) menthol, thyme, tangerine, jasmine

(3) green tea, bergamot, rosemary,
gardenia

The Laryngoscope
@ 2015 The American Laryngological,
Rhinological and Otological Society, Inc.

Effects of duration of
olfactory training

N=111 post URTI patients

Short term: 16 weeks (n=36)
Long term: 56 weeks (n=34)
Controls (n=41)

Long term effects of olfactory training in patients with
post-infectious olfactory loss*

. Konstantinidis, E. Tsakiropoulou, J. Constantinidis

Smell & Taste Clinic, 2nd Academic ORL Department, Aristotle University, Thessaloniki, Greece

Modified Olfactory Training in Patients With Postinfectious

Olfactory Loss

Hummel 2018

Aytug Altundag, MD; Melih Cayonu, MD; Gurkan Kayabasoglu, MD; Murat Salihoglu, MD;

Hakan Tekeli, MD; Omer Saglam, MD; Thomas Hummel, MD



Olfactory training:
structural etfects




EOGbeforeandafter OTn=23)

before after
training training

PEA - H2S no responses
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In healthy subjects OB volume
Increasedilaterally following
lateralized training

Mean olfactory bulb volume sp; unis)

60

cmm
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mm’

before training

after training

Erain Imaging Behav. 2016 Jul 22, [Epul ahead of print]

side of
trained nostril

side of
untrained nostril

97 healthy subjects
age range 19-43 years;
34m,63f

training for 4 months

" Changes in olfactory bulb volume following lateralized olfactory training.
Megoias S'7, Pietsch K, Hummel T°.
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What else ?




Olfactory implant system

Olfactory implant system
US 20160051815 A1

ZUSAMMENFASSUNG

The system includes five components: (1) a senser array, (2) a processor, (3) a
transmitter, (4) a receiver-stimulator, and (5) an implantable electrode array.
The olfactory implant system generates odor fingerprints by detecting odors
with an array of chemical sensors and then transmitting variable spatio-temporal
stimulation patterns for an electrode array with electrode stimulating points
positioned at different locations in the olfactory cortex (e.qg., stimulating the
olfactory bulb). Different patterns of activity in the olfactory cortex are thereby
generated which mimic the sense of smell in a subject. Once trained the system
should be usable by a subject to detect or correctly identify one or more odors.

Verdffentlichungsnummer US20160051515 A1

Publikationstyp Anmeldung

Anmeldenummer US 14/783,450

PCT-Nummer PCTIUS2014/023945
Verdffentlichungsdatum 25 Febr. 2016
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Auch verdffentlicht unter WO2014165708A1
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