CONTINUING EDUCATION COLUMN pISSN 1975-8456 / eISSN 2093-5951
J Korean Med Assoc 2016 April; 59(4):300-308 http://dx.doi.org/10.5124/jkma.2016.59.4.300

Lel27] HIG K=Y = LKA

| meqcsti o|ufcHst ofH| Q!

oy
_O'I_l
EN]
o
m
Hol

L IR/,

-{0|I

Current trends in treatment of allergic rhinitis

Ha Kyun Kim, MD - Tae Hoon Kim, MD
Department of Otorhinolaryngology-Head & Neck Surgery, Korea University College of Medicine, Seoul, Korea

Allergic rhinitis is an IgE-mediated disease, leading to inflammation of the nasal mucosa. Typical symptoms of allergic
rhinitis are nasal congestion, rhinorrhea, sneezing, and/or nasal itching. Allergic rhinitis is a major health problem
worldwide that causes illness and disability in daily life, affecting social life, sleep, school, and work. The economic cost
of allergic rhinitis is substantial. Management of allergic rhinitis can be categorized largely into allergen avoidance,
pharmacotherapy, immunotherapy, and surgical treatment. Although the general consensus is that allergen
avoidance should lead to an improvement of symptoms, it is nearly impossible to completely avoid all allergens in
real life. The importance of allergen avoidance is that minimizing allergen exposure can decrease medication dosage.
Pharmacotherapy of allergic rhinitis may include any of histamine antagonist, topical/oral corticosteroid, leukotriene
antagonist, decongestant, mast cell stabilizer, and cholinergic antagonist alone or in combination. Oral and intranasal
spray of these medications are the main routes of administration. Immunotherapy is the medical procedure that uses
controlled exposure to known allergens to reduce the severity of allergic disease. There are two ways of administering
this treatment: subcutaneous immunotherapy (SCIT) and sublingual immunotherapy (SLIT). Surgical treatment of the
allergic rhinitis patient aims to resolve nasal obstruction by performing septoplasty or turbinoplasty.
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Table 1. Classification of first generation histamine antagonist

Classification Generic name

Ethanolamines Clemastine, pyrilamine, diphenhydraime, doxylamine

carbinoxamine
Ethylendiamines  Tripelennamine
Alkylamine Chlorpheniramine, brompheniramine, triprolidine
Piperazines Hydroxyzine, meclizine, cyclizine
Phenothiazines Promethazine, trimeprazine

Piperidines Cyprohepatadine
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Table 2. Classification of second generation histamine antagonist

Classification Generic name

Alkylamine Acrivastine
Piperazines Cetirizine
Piperidines Astemizole, fexofenadine ketotifen, loratadine

terfenadine, ebastine, epinastine
Phenothiazines Mequitazine

Miscellaneous Azelastine, emedastine, levocetrizine, desloratadine
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Table 3. Classification of intranasal steroid
— 7F Yeh7] wiZol] A9 Azt ofAlE
- Age allowe . P ~
Composition Name of product ) Bioavailability Eojal Ao| ofxlo]| ZAfo| ofshe]
1st generation ~ Beclomethasone Rinoclenil 6 or older 44% olg|27] H|Y sHRpo] ZAFzAo| L2
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o O
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Table 4. Causes of invalidity using intranasal steroid and proper treatment il ;—q )= Table 49} ZTH18].
Cause of invalidity Treatment o) Hxha w AFEZRL.
Not responding to steroid Change to other treatment (2) 7248 B =g
Insufficient spray due to congestion ~ Reuse after temporary use of oral decongestant, oral steroid or HI7: Y A Zo|EA= AAIA0l &
surgery R
Expecting immediate effect Patient education (maximal effect in 1 week) a7 A9 Q7] wizel AAlHQl TS
Fear of systemic complications Patient education (very rare) LS e cEr) BB Z4ETh s}
Local complication (crust, epistaxis) ~ Oint application, change to other medication i
Sneezing after spray Disappear with continuous usage E]E]'E d'_ ] EH}\}E‘(H HH 1:1‘ ]E
Inhale during spray Stop breathing when spray 3 Az %% A= ZA; o) o324
Not following doctor’s instruction Patient education, parental advisory o ] HAg 2m0 A
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Table 5. Effects of onti allergic agents H)7 W 8+238A1= phenylephrine,

Medication class Sneezing Rhinorrhea Congestion Nasal itching

o : einephrine, oxymetazoline, xyometa—
Histamine antagonist +++ ++ (+) it D , OXym , Xy
Intranasal decongestant - - +++ zoline, naphazolineo] §Jom 71L&
Oral decongestant - - ++ -

g F=gA vlsl 2-g-A2ko] Wil &

Cromolyn ++ + + +
Intranasal steroid +++ +++ ++ ++ o] Zr} SR 15U oA} A|&H o
Oral steroid ++ ++ +++ ++ 2 ARESP oFE 9HbgH|S 9o 7]
Intranasal cholinergic - ++

antagonist z'\_ %}\1—/]_[31].

From Korean Society of Otorhinolaryngology-Head and Neck Surgery. Otorhinolaryngology head and neck surgery.
Seoul: lichokak; 2009, with permission from Korean Society of Otorhinolaryngology-Head and Neck Surgery [18].

5. H|Zb|OFER]

MR QPRAIE 1-257k0] A4 Apgalor 2T
AT} ofun] 2] w9l ZE7] Aol AMEsiof
aupAole}, Rt 1 5-63] Hialop sk W] 9l

o

UHA glom vl Yl LE|Ro|=A|, sl Aj
AR /g2 iAde] ofEe A IRt Al=s|
& 7 AEH2T]. AR YA TR wAY =

é
i

7] whiol 25 o, L3 7R 3HY o]4f Fojof
stot, oFA|9] 7o+ dexamethasone, hydrocortisone,
methylprednisolone, prednisolone, prednisone, triam—

cinolone 5°| 3t}

o 27u]g BAol A1 HRSAl7]o] FRE o]
Z7hea mulo] 2 L}E}w wet] BaEe] 48
A AR 7 uklo] o] FR7E Q= Ao okeiA
ol The e|27] ul eklete] Al el Falo] A
= o} oj7io] tjyetri{g), st HAlo] Eukel o2
7] % BjollA] = Asto] 24 o] BE Ego] B
Ao WelArH29), FAE 484 dae] SRl

pranlukast, zafirlukast, montelukast”} 21tt,

4, =

778 &A= wil7gol Agstol 2 U] duks
TEACZA RS FAsET B8 FEEAY F
2= ephedrine, pseudoephedrine, phenylephrine 5¢] 3\
t}. Peudoephedrine astemizole, ebastine, fexofenadine
52 3|AE et EAIAR AR FaL IEH30.
Aoz 1wk 24, 78, vk, AAR, A, 4

Aol o] glo] 1EQ, A7 HRE, AREE H

=2,

e ] L A e o o R e e

4
=)

o
=)

H7ZH W SE| 2| =AU 24T 512k A3HA|of| H]stod
Bt EHolR = Aoz A QleH32], HIYHA|ZLHE A
% cromolyn sodium-& +4~-8, amlexanox+ =4 2 7L
& tranilast?} pemirolast potassium-= 73780 2 ARgsH
t}, Cromolyn sodium®] 7}AF & A2 obdAg ez Aol
QUROIA ARgo] 7R QbR SR,

ug W =24 23 oAE

2 FEAo A
Z1s

2 o1 Sk S50 ST, 204 D
EES @iA]?]Uﬂ S, A1, Al L 9

A v i 2E| 2ol ARgof =
HI£7} A& 5= ?l tollAl Wetarjos AR 294
Zg}A|ol+= ipratropium bromide, oxitropium bromide,
tiotropium bromide, glycopyrrolate”} ¢Jt}. thgto|n]els
a3}ele] e waAo] sk Al 3 g2 7] of
A9 ZIHE Table 5} o] ¥i1 a}SIcH18].

AR oA el A A=

A 8 ) LA 24 5 B A
LR HEEER L SR E R ER KIS

Ae27| b x|z0| 24X 305



J Korean Med Assoc 2016 April; 59(4):300-308

ajsteiol anle sotel Aeleld WA FE], E71%,
Fol, 1], 7Y, vl fuE =) vy @ A
A

o] %) zo]) Etfalglo] YFHAT, FY Gl i e

o
0] AR A2AREe A AR oA
3-5\lo] el 7|bolela KaElw Gl 3d o)y X
2 A, HeX R Fusteete A Rawt 4712 A4
w, 9 AA0R0| oS Bolra Baselr3s), &
ke e B4 ahlol el SR A e ghelel 7
APl AL T 4 ook MeaNS 19 oAb wgkoLt
1T} gl Aol ahele] S7h T aele] 24, uE
ol A} 5o) 1S Fokr Ewt 2lo] G A
Wl aye] FTe Tejtch(36], 4 RAGEE 2§
9j0] 7helg, Hogo] WAYshe WHAR thie 34 Hck
A4l BAgo R Hedolt WAY w, BE TE %
%, ofbmEbilz Fo| glon] thr il A9 welay Fat
3 308 o|ufel] WPASHELE W|5}5AL ol 2217} el
308 oA} th]ote] FAHg WAy o} 52 Sl uhe o] )
FVSHEE, Bt 3 AR thAF 4 SIS 111,000 o]

=
B
(L
2
P

AuAlol, 5l ehyl A b 2l

218 A A FolRITH3T],

g3
°
K
215
=

i

306 cistenEsx|

o 27]u]% Bjol] et 5 awe skl 4, )
27 4R%, vl A ol ok, PRI S s
A7Ne) 55 ZhaAz]omA] QE|27] ujgaie] Har
& MR Solt), BRI 4 Folls A A 1
o] lofubiy] Hulel 445} B WkEzAo] YA T o]

o) ]2} grasiA e,

o o
I S
r% =
_15.. UEI"
-
=
1o
s
ot
i
]
&

=
EEIT
e =

—l —

-+~ N

B>

_O|L

=

=

o

off

N

ox

o

IN

N

il

D

=

i

i

H

=

of

ok

LHQJ 21 X g1 EdJd, DT v o =
=7] gl 3=, AR71, A iAol e a3t
U= Aoz ARA Sl | =r] vjgeAt ulE vk

S

> o)\
i)
off
i
i)
2
30
o
=
E

offt ofy
b
ox,
"

ofr
=
N
E:\Z
_l
1
_\::1‘
off

=
>
o2
o oo
i
>
)
o3

i)
of
ol
2
r i
X
o
r?
olo
1
_10
By
o 1
)
ot
rE
ol
i
1S
ofo
N
toh
Iz

Azl el A|L52 Q1 A7F o] FofA AL 9ler of

1w
T ofEa B T e o] Ji, TAEAL 1o 7t



Aol ujsh Aeho] Fol WolAw ek, webd e Wg
S o R g BEY ARYUS Meshs Zlo] 1Y F

8% Flojt,

ot 7|E:

ORCID
Ha Kyun Kim, http://orcid.org/0000-0002-6977-5631X
Tae Hoon Kim, http://orcid.org/0000-0002-1752-2572

REFERENCES

1.Bousquet J, Khaltaev N, Cruz AA, Denburg ], Fokkens W7,
Togias A, Zuberbier T, Baena-Cagnani CE, Canonica GW, van
Weel C, Agache 1, Ait-Khaled N, Bachert C, Blaiss MS, Bonini
S, Boulet LP, Bousquet PJ, Camargos P, Carlsen KH, Chen Y,
Custovic A, Dahl R, Demoly P, Douagui H, Durham SR, van
Wijk RG, Kalayci O, Kaliner MA, Kim YY, Kowalski ML, Kuna
P, Le LT, Lemiere C, Li J, Lockey RF, Mavale-Manuel S, Meltzer
EO, Mohammad Y, Mullol ], Naclerio R, O'Hehir RE, Ohta K,
Ouedraogo S, Palkonen S, Papadopoulos N, Passalacqua G,
Pawankar R, Popov TA, Rabe KF, Rosado-Pinto J, Scadding
GK, Simons FE, Toskala E, Valovirta E, van Cauwenberge
P, Wang DY, Wickman M, Yawn BP, Yorgancioglu A, Yusuf
OM, Zar H, Annesi-Maesano I, Bateman ED, Ben Kheder A,
Boakye DA, Bouchard J, Burney P, Busse WW, Chan-Yeung
M, Chavannes NH, Chuchalin A, Dolen WK, Emuzyte R,
Grouse L, Humbert M, Jackson C, Johnston SL, Keith PK,
Kemp JP, Klossek JM, Larenas-Linnemann D, Lipworth B,
Malo JL, Marshall GD, Naspitz C, Nekam K, Niggemann B,
Nizankowska-Mogilnicka E, Okamoto Y, Orru MP, Potter
P, Price D, Stoloff SW, Vandenplas O, Viegi G, Williams D;
World Health Organization; GA(2)LEN; AllerGen. Allergic
rhinitis and its impact on asthma (ARIA) 2008 update (in
collaboration with the World Health Organization, GA(2)LEN
and AllerGen). Allergy 2008;63 Suppl 86:8-160.

2.Sheikh A, Hurwitz B, Nurmatov U, van Schayck CP. House
dust mite avoidance measures for perennial allergic rhinitis.
Cochrane Database Syst Rev 2010;(7):CD001563.

3.Anderson MC, Baer H, Ohman JL Jr. A comparative study of
the allergens of cat urine, serum, saliva, and pelt. ] Allergy Clin
Immunol 1985;76:563-5609.

4.Luczynska CM, Li Y, Chapman MD, Platts-Mills TA. Airborne
concentrations and particle size distribution of allergen derived
from domestic cats (Felis domesticus): measurements using
cascade impactor, liquid impinger, and a two-site monoclonal
antibody assay for Fel d I. Am Rev Respir Dis 1990;141:361-367.

5. Spitzauer S, Rumpold H, Ebner C, Schweiger C, Valenta R, Gabl
E Anrather ], Breitenbach M, Scheiner O, Kraft D. Allergen

Kim HK - Kim TH - Treatment of allergic rhinitis

profiles of dog hair and dander, body fluids and tissues as
defined by immunoblotting. Int Arch Allergy Appl Immunol
1991;94:346-348.

6.Horner WE, Helbling A, Salvaggio JE, Lehrer SB. Fungal
allergens. Clin Microbiol Rev 1995;8:161-179.

7.Korean Rhinologic Society. Guidelines for allergic rhinitis.
Seoul: Korean Rhinologic Society; 2012.

8.Secher C, Kirkegaard J, Borum P, Maansson A, Osterhammel P,
Mygind N. Significance of H1 and H2 receptors in the human
nose: rationale for topical use of combined antihistamine
preparations. ] Allergy Clin Immunol 1982;70:211-218.

9.Wang D, Clement P, Smitz J. Effect of H1 and H2 antagonists
on nasal symptoms and mediator release in atopic patients
after nasal allergen challenge during the pollen season. Acta
Otolaryngol 1996;116:91-96.

10.Simons FE. Advances in H1-antihistamines. N Engl ] Med
2004;351:2203-2217.

11.Vermeeren A, Ramaekers JG, O'Hanlon JE Effects of eme-
dastine and cetirizine, alone and with alcohol, on actual driving
of males and females. ] Psychopharmacol 2002;16:57-64.

12.Mosges R, Konig V, Koberlein J. The effectiveness of modern
antihistamines for treatment of allergic rhinitis: an IPD meta-
analysis of 140,853 patients. Allergol Int 2013;62:215-222.

13.Horak E Zieglmayer UP, Zieglmayer R, Kavina A, Marschall K,
Munzel U, Petzold U. Azelastine nasal spray and desloratadine
tablets in pollen-induced seasonal allergic rhinitis: a pharma-
codynamic study of onset of action and efficacy. Curr Med Res
Opin 2006;22:151-157.

14.Kaliner MA, Berger WE, Ratner PH, Siegel CJ. The efficacy of
intranasal antihistamines in the treatment of allergic rhinitis.
Ann Allergy Asthma Immunol 2011;106(2 Suppl):S6-S11.

15.Mygind N, Dahl R, Pedersen S, Thestrup-Pedersen K. Essential
allergy. London: Blackwell Science; 1996.

16.Patel D, Garadi R, Brubaker M, Conroy JP, Kaji Y, Crenshaw
K, Whitling A, Wall GM. Onset and duration of action of
nasal sprays in seasonal allergic rhinitis patients: olopatadine
hydrochloride versus mometasone furoate monohydrate. Aller-
gy Asthma Proc 2007;28:592-599.

17.Patel P, D'Andrea C, Sacks HJ. Onset of action of azelastine
nasal spray compared with mometasone nasal spray and place-
bo in subjects with seasonal allergic rhinitis evaluated in an
environmental exposure chamber. Am ] Rhinol 2007;21:499-
503.

18.Korean Society of Otorhinolaryngology-Head and Neck Sugery.
Otorhinolaryngology head and neck surgery. Seoul: Ilchokak;
2009.

19.Rosenblut A, Bardin PG, Muller B, Faris MA, Wu WW,
Caldwell MF, Fokkens W]J. Long-term safety of fluticasone
furoate nasal spray in adults and adolescents with perennial
allergic rhinitis. Allergy 2007;62:1071-1077.

20.Lanier B, Kai G, Marple B, Wall GM. Pathophysiology and
progression of nasal septal perforation. Ann Allergy Asthma
Immunol 2007;99:473-479.

21.Fowler PD, Gazis AG, Page SR, Jones NS. A randomized
double-blind study to compare the effects of nasal fluticasone
and betamethasone on the hypothalamo-pituitary-adrenal

axis and bone turnover in patients with nasal polyposis. Clin
Otolaryngol Allied Sci 2002;27:489-493.

def27| Hlg x|zl 2MxIA 307



J Korean Med Assoc 2016 April; 59(4):300-308

22.Gazis AG, Homer JJ, Henson DB, Page SR, Jones NS. The
effect of six weeks topical nasal betamethasone drops on
the hypothalamo-pituitary-adrenal axis and bone turnover
in patients with nasal polyposis. Clin Otolaryngol Allied Sci
1999;24:495-498.

23.Wolthers OD, Pedersen S. Knemometric assessment of systemic
activity of once daily intranasal dry-powder budesonide in
children. Allergy 1994;49:96-99.

24.Allen DB, Meltzer EO, Lemanske RF Jr, Philpot EE, Faris MA,
Kral KM, Prillaman BA, Rickard KA. No growth suppression
in children treated with the maximum recommended dose of
fluticasone propionate aqueous nasal spray for one year. Allergy
Asthma Proc 2002;23:407-413.

25.Skoner DP, Gentile DA, Doyle WJ. Effect on growth of long-
term treatment with intranasal triamcinolone acetonide
aqueous in children with allergic rhinitis. Ann Allergy Asthma
Immunol 2008;101:431-436.

26.Ernst P, Baltzan M, Deschenes J, Suissa S. Low-dose inhaled and
nasal corticosteroid use and the risk of cataracts. Eur Respir J
2006;27:1168-1174.

27.Christodoulopoulos P, Cameron L, Durham S, Hamid Q. Mole-
cular pathology of allergic disease. II: upper airway disease. J
Allergy Clin Immunol 2000;105(2 Pt 1):211-223.

28.Rodrigo GJ, Yanez A. The role of antileukotriene therapy in
seasonal allergic rhinitis: a systematic review of randomized
trials. Ann Allergy Asthma Immunol 2006;96:779-786.

29.Papadopoulos NG, Philip G, Giezek H, Watkins M, Smugar
SS, Polos PG. The efficacy of montelukast during the allergy
season in pediatric patients with persistent asthma and seasonal
aeroallergen sensitivity. ] Asthma 2009;46:413-420.

30.Storms WW, Bodman SE Nathan RA, Chervinsky P, Banov CH,
Dockhorn RJ, Jarmoszuk I, Zeitz HJ, McGeady SJ, Pinnas JL,
Greenstein S. SCH 434: a new antihistamine/decongestant for
seasonal allergic rhinitis. ] Allergy Clin Immunol 1989;83:1083-
1090.

31.Min YG, Kim HS, Suh SH, Jeon SY, Son Y1, Yoon S. Paranasal
sinusitis after long-term use of topical nasal decongestants. Acta
Otolaryngol 1996;116:465-471.

32.Meltzer EO; NasalCrom Study Group. Efficacy and patient
satisfaction with cromolyn sodium nasal solution in the treat-
ment of seasonal allergic rhinitis: a placebo-controlled study.
Clin Ther 2002;24:942-952.

33.Bousquet J, Lockey R, Malling HJ, Alvarez-Cuesta E, Canonica
GW, Chapman MD, Creticos PJ, Dayer JM, Durham SR,
Demoly P, Goldstein RJ, Ishikawa T, Ito K, Kraft D, Lambert
PH, Lowenstein H, Muller U, Norman PS, Reisman RE, Valenta
R, Valovirta E, Yssel H. Allergen immunotherapy: therapeutic
vaccines for allergic diseases. World Health Organization.
American academy of Allergy, Asthma and Immunology. Ann

308 chsteliraix

Allergy Asthma Immunol 1998;81:401-405.

34.Brozek JL, Bousquet J, Baena-Cagnani CE, Bonini S,
Canonica GW, Casale TB, van Wijk RG, Ohta K, Zuberbier
T, Schunemann HJ; Global Allergy and Asthma European
Network; Grading of Recommendations Assessment,
Development and Evaluation Working Group. Allergic Rhinitis
and its Impact on Asthma (ARIA) guidelines: 2010 revision. J
Allergy Clin Immunol 2010;126:466-476.

35.Bousquet J, Demoly P, Michel FB. Specific immunotherapy in
rhinitis and asthma. Ann Allergy Asthma Immunol 2001;87(1
Suppl 1):38-42.

36.Zuberbier T, Bachert C, Bousquet PJ, Passalacqua G, Walter
Canonica G, Merk H, Worm M, Wahn U, Bousquet J. GA?
LEN/EAACI pocket guide for allergen-specific immunotherapy
for allergic rhinitis and asthma. Allergy 2010;65:1525-1530.

37.Cox L, Nelson H, Lockey R, Calabria C, Chacko T, Finegold I,
Nelson M, Weber R, Bernstein DI, Blessing-Moore J, Khan DA,
Lang DM, Nicklas RA, Oppenheimer J, Portnoy JM, Randolph
C, Schuller DE, Spector SL, Tilles S, Wallace D. Allergen
immunotherapy: a practice parameter third update. J Allergy
Clin Immunol 2011;127(1 Suppl):S1-S55.

38.Canonica GW, Bousquet J, Casale T, Lockey RF, Baena-
Cagnani CE, Pawankar R, Potter PC, Bousquet PJ, Cox LS,
Durham SR, Nelson HS, Passalacqua G, Ryan DP, Brozek JL,
Compalati E, Dahl R, Delgado L, van Wijk RG, Gower RG,
Ledford DK, Filho NR, Valovirta EJ, Yusuf OM, Zuberbier T,
Akhanda W, Almarales RC, Ansotegui I, Bonifazi F, Ceuppens
J, Chivato T, Dimova D, Dumitrascu D, Fontana L, Katelaris
CH, Kaulsay R, Kuna P, Larenas-Linnemann D, Manoussakis
M, Nekam K, Nunes C, O'Hehir R, Olaguibel JM, Onder NB,
Park JW, Priftanji A, Puy R, Sarmiento L, Scadding G, Schmid-
Grendelmeier P, Seberova E, Sepiashvili R, Sole D, Togias A,
Tomino C, Toskala E, Van Beever H, Vieths S. Sub-lingual
immunotherapy: World Allergy Organization Position Paper
2009. Allergy 2009;64 Suppl 91:1-59.

Peer Reviewers’ Commentary

£ =22 F0I70] 15-20%S AXI5Hs DI L
27 II%e| XIZHS 7RI A= 2
Hatsioz otz bigo] x|l i Koz 3 MY
=04 9101, IR 227 |HIHS X2 Cl=ZLISOIA L =
20| 2 Zoz Foit

Rall
%
la}

rior
]
o

10
3
0
°
A

[&2): BEeIRIa]




