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The Effects of Olfactory Training with Intranasal Corticosteroid Spray
in Korean Patients with Olfactory Dysfunction

Young Do Jung, MD, Deok Su Kim, MD, Byung Jun Kang, MD, Seung Heon Shin, MD and Mi Kyung Ye, MD
Department of Otolaryngology-Head and Neck Surgery, School of Medicine, Catholic University of Daegu, Daegu, Korea

Background and Objectives: Olfactory training is an alternative treatment based on modulation of the regeneration process
of the olfactory system via repeated exposure to odors. Our study aimed to investigate the impact of olfactory training with intra-
nasal corticosteroid in Korean patients with various causes of olfactory dysfunction.

Subjects and Method: Our study population comprised 134 adults with olfactory dysfunction of different etiologies (postviral
infection n=85: post-traumatic n=18; and idiopathic n=31). For training, patients exposed themselves to four different odors
twice a day. All patients used fluticasone nasal spray (two sprays in each nostril once daily). Olfactory function was evaluated at
baseline and again at three months, and results were quantified as patient TDI (threshold, discrimination, and identification) score.
Results: Olfactory function improved in 74 of 134 patients (55.2%). Etiology of olfactory disorder, sex, and age had statistically
significant influence on the improvement rate of olfactory function, among which etiology of olfactory loss was the most impor-
tant. However, initial severity and duration of olfactory loss had no statistically significant influence on the improvement rate.
The TDI score at three months of olfactory training showed remarkable improvement, primarily because of improvements in the

discrimination and identification components.

Conclusion: The present study showed that olfactory training with intranasal corticosteroid was beneficial to improve olfactory
function in patients with olfactory dysfunction, particularly in postviral infection patients.

KEY WORDS: Olfaction disorders - Postviral - Post-traumatic - Olfactory training.
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Table 1. Demographics of the subjects | vole E Famal
Male amale
Variable Number (%) i N
Sex 80.0 T
Male 44 (32.8) 7004 pi 68.4% 46.7% N 6T%
Female 90 (67.2) : T
Etiology ® 6007 w0
URI 85 (63.4) 2 500 o
Head frauma 18 (13.4) £
O 400 36.4%
Unknown 31(23.1) g
Severity © 300+
€
Anosmia 85 (63.4) T 200 15.8%
Hyposmia 49 (36.6) 1004
Age 0.0%
0.0
<40 12(9.0 Total Postviral ‘Posf—traumoﬁc ‘ Idiopathic
40—-49 22 (16.4) Etiology
50—59 58 (43.3
( ) Fig. 2. Comparison of improvement rates of olfaction after olfac-
60-69 34(25.4) tory tfraining according to sex and etiologies. *: p<0.05.
>70 8(6.0)
Duration 0.004)(Fig. 2).
<é mon 106 (79.1)
6-12 mon 12(9.0 izt $2+ S0l 51t
>12 mon ]6(”.9) ‘ﬂ%‘% ‘E‘E’E‘A‘O ] ] ] 12 4OEH7}_22‘31 SOEH7]_58

URI: upper respiratory tract infection

g, 60th 7} 3478, 70t o)4de] 89 ol ict EAE vl&2 27t
50%, 27.3%, 65.5%, 64.7%, 25%= A HE EAHo 2 &

:g: [ Notimproved Wl improved | ]38} Z}o] 7} 91 21TH(p=0.008) (Fig. 3A).

_ 70 . 7= e A BARE ff SHES AggiEE

§ o 2}k 100%(4/4), 33.3%(4/12), 72.1%(31/43), 72.7%(16/22),

£ o 50.0%2/H R, BAHCR FolFt Aol 7k §l9UTHp=

5 zg’ 67.0% - 0.05)(Fig. 3B).

s ot aweme | B4 3359 52 2010| &1t
Efiology W GAl F5ZhFol9d 857 F 519 (60%)°] Z4=
Fig. 1.‘ Improvemgnf ques of olfaction gﬂer olfactory training ac- 9‘1315 ABZFZo0| AT 499 = 237 (46.9%)0] A E o] F
etior Uselul i posral nfection pafiorss (52008, 0 FzizelA 2 o B Ao n]go] BgtoLt BAHO
2 73k 2pol= gl Slth(p=0.143)(Fig. 4).

ol wE 52 22| 21t

A8 36.4%(16/44 4 AP M F2+ T & 2ol QL Z24 Folo| 7|zt £2t E2o| St
Rom, o] 2] -9 64.4%(58/90)0ll A S710] glof ool S7F o o] 7|7k 250l Al 1207 7HA] ehekgl o, 3
SAH R o5 EX%OI LATHP=0.002). 7+ Folo] 7 8.5+ 185D (FHgk 271 Y)ol%ith. 671 Uloll 52 &
Ao whet U7t TAES v EH, AV FEe A HE AR A7) 79.1%(106/134), 67ngoﬂ/\_1127ﬂ_cg Apo]
9 38 68.4%(13/19), A4S 66. 7%(44/66)01]*1 SOl A 7 9%(12/134), 1270Y ©]37F 11.9%(16/134) = T H-5-0] 3t
o] gkt Ztoll Akol7h R o (p=0.886), FH-2d-2 Aol A7t 54 IE o7l Uioll el ul¥skc 0TS de
0%(0/6), 914 0] 50%(6/12) & EA X o7 GO 46} Aolg u & 7)7tol whet 22t 58.5%(62/106), 33.3%(4/12), 50%(8/16)
ERY QITHp=0.034). YelujAke] 9= FAo] 15.8%(3/19), & ZAH U I 7ol el A& oA =9rot B4
©440] 66.7%(8/12) 2 A X 2 FoJgt xfo]& HAthp= Ao g §oJ3t Aol ¢l thp=0.228)(Fig. 5).
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Fig. 3. Improvement rates of olfaction after olfactory training according to age in total patients (A) (p<0.05) and postviral patients (B)

(p>0.05).
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Fig. 4. Improvement rates of olfaction after olfactory training ac- -///;7
cording to the initial severity of olfactory loss (p>0.05). 0 2.3
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Fig. 5. Improvement rates (%) of olfaction after olfactory training
according to the duration of olfactory disorder (p>0.05).

AHE9] TDI H429] Bat-S A& &
SAE A AE AR} 1A
o]o1 AAAAES7L TG L
o, IR AAPESE 71 34 A w7} Uitk p<0.05)(Fig, 6).
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Fig. 6. Comparison of threshold/discrimination/identification (TDI)
score means at baseline and 3 months later. TDI score at 3 months
of olfactory training showed remarkable improvement (p<0.05).
The TDI score increased primarily because of improvements in
the discrimination and identification components.
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57k Aol gRto| A e A AlEskleh 4078 9] 7 {9 Atol7t Sl A E st A7 E Arelo] R
A7 SRS SAEE YO R, 47HA] 79 S22 Aol vlsto] SE @ 28] 2.684(95% AlEELE: 1.066~
FEARZ 217] 1024 U= T o AYog 14 2814 6,759, p-value: 0.036)0]%13L, oJ4do] FAdol v|ate] SHE
1257 Alggste], $2h2dS AlYehA] oFe tiat 16780 2H]= 2.215(95% A= 717k: 1.019~4.813, p-value: 0.045)
B3] F2} 7)ol 9] Q= AR BTk sk Hum- 2 YERgith

mel 5°] A&-3 3 Henning®| BHE3 A28 (primary 37 A7 A V\”J_’Jr Yol OTE] EAol2US 87t
odors)¥} 713 &F E-F(basic odor categories)oll 7|25 £ 3l A2 Yo|d4E OT A3t £& Alolghs 7140 4
3 ok? o] o AlzlA) e e & e WAlel B WA a4 Qleh B Oq:rL°1W“ T & $2+9] s41&0] 30t o]

£ ARt 25, B, FAR, PAFCR ERE= 7HEl 87} 50%, S0t 7F 65.5%, 60T 7t 64.7%= HIIL A =k
i) Wol A e7hA S ZEkA] ARkl o, phenyl ethyl  WESH, 40071 27.3%, 700 o140l 25%= WA WehtbA A

alcohol(rose), eucalyptol(eucalyptus), citronellal(lemon), ™ol T2 SH-E&2 FAH & zfo]7} QAT & Fria

eugenol(cloves)& A ato] Algahet” $2F SRl 71 SAfo] EAE 2 A & 5 ok TZole] /9l
T F ohe #2Rgol A9 gl kst Zler 5 ®H=E *ﬂm 5] EA8) 2 wf 50t o] /dellA T2 oo
oA 7h R FEoluh Ao A=t AERE QGiThal B Qlo] TR E -7t 6%(6/100)0] S | ¥, 3
o] glom ) B ?01]*‘]5 TEE O FARES gigick e} 40EH°1V\‘]% 5.3%(12/30) 2, A o2 32 Holo
2t Edof| titk AF7HA Y £ ES TEHE 4 A THEo] LR FReAo] W 1019l BTt wE Aol
o] &710] 3o A7l ok AR ool glom FRE 7FE 7He S AAElE = Al o]oll AT1=H S
A7) e IR 7 Ao vk op et o A sixwte g AR 3& 9 AtolE EASESS W F
Rk 57} Aolf, Al Ao A E Y Aek & WA 57k o] AF o= {3t Apol7t §li= A= UrEhbA, AT vzt
o= &I} kil &eiA Uk Damm §P2 AVIE AR A E OT Sd&olle & JFo| gl= Aoz A7
HH S 2 ol BAE e R o FARS di 2wt thy] ek $2F Aol o] At Aol AES detdol fitke
T AP, e R 57 THS AP 1FO] AsER Bavh UMY R5zERoAM SHgo] btk Bl
gt IF R 0] Wkt BWistgie). Konstantinidis ATk 2 Atol|A] £52p50] A5 HTE OT 3 54
S A7NE Y Fof TR & utel 57k ol Fha} &o] FUA|T SAIF Aol it
oA 7tz 57} TS AFY5FES uf 165 o) A7 e Konstantinidis 5”& F2Pgolj 9] 7]7ke] A= Hd &
H 5 2] 67.8%, FH-LF AL 33.2%004 S0l 9l AFolAE ASrE TA0] WAL, o4 § IFlA= 7]
Rem, thztol Hsf ofm| A F7} 750l ZHET  Tht S s *}O] o= Aol 91kl 31%ct. Damm 57
slich & Agto A= A AFEo A AREH Sniffin Sticks = AV]E 7Y T SRl A 12719 ool $2F TS A}
testt A &] FAFRE KVSSE /\P%ﬁ}‘ﬂ 7L HARE At oFH Aol wokrhar shelek v A7y 1d
I, 2 SA71ES A8ati o, A7 = I 3R] 67.1%, oY &2 24 oo TS iAo R SR 2 e
TRV SHALO] 33.3%, AU $HAMY] 35.5%7F 2AE A $ 52F SRZMA] Y] 7)7he] Alghe AT &%k, 6704 o]
© 2 Yehgal, A o2 §o7t Aol 7t Al i th(Fig. 1. Aol OTE AlARE THoll A & o 3 4o] WAIT 54142
Al B AY, FFE, SR 717t W2 OTY &3 & o] 3l Aol ok )ik, 271A] SW| =% & Damm
o sl Agtutet zfel7t ek 7]1& AFEoMe 4 579 dAFeks g 57 ol U T 12709 015 OT

oL} Aol ulgl OT & 3 HE0] Zol7} Ytk Byl 2 Azt St A= 50%2] S A4S Bk Holr}, g
weh 79 1 ool Al o] Aol Al YA R SAZo] BOF  ARLo] W] oo} & ©] ALy} W Qs AUk whEl] 9 af

A5k, 52} gofe] Aelel ket LAHHA, 471 FAY  Hodrkn /)5 % 43202 OTF Amshrt Ho|
79 el 2 SRS o)} glolm, FROA] A F& 0= Az

ool A oI5 Satgo] S Lhgleh. olelgk ol of  E ATolN FAEAL AW BAE TDI 4] B
Aol ulal BEACl B dAoIA F B AR HEAe o e AR A 181014 Y 2592 BHHUT, A4, <)
%S e AZ N 4 U2 Folth A, Uol, FFE, A, 9K FA W40 202 Fobal 2L o 4 ork F2}
A2, ol717HE o 8k Thul B A3t Uelw o] ofx] FAks Wi wske} ol Azl wekw, AW 1 2l
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