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Table 3. Factors that significantly distinguish subjects with AR
from subjects with NAR by backward stepwise logistic regression

Variable OR 95% CI P
Age 0.97 0.96-0.98 <0.0001
Presence of sneezing 4.09 2.78-6.00 <0.0001
Presence of nasal pruritus 3.84 2.60-5.67 <0.0001
Nasal symptoms

Mild 0.21 0.09-0.49 0.0003

Intermittent/severe 3.66 2.06-6.50 <0.0001
VAS 1.05 1.03-1.07 <0.0001
Conjuntivitis 4.49 2.86-7.05 <0.0001
Effective response to

antihistamines 22.59 13.79-37.00 <0.0001
PNIF 1.01 1.00-1.01 <0.0001
Nasal eosinophil counts 1.14 1.10-1.18 <0.0001

Int Arch Allergy Immunol 2011;155:263
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INAH: IntraNasal AntiHistamine

INS: IntraNasal Steroid

LTRA: LeukoTriene Receptor Antagonist



ARSSE =

A ————————. ——————..
Intermittent Persistent
» < 4 days/week » >= 4 days/week
e or < 4 weeks * and >= 4 weeks

Mild
One or more
* Abnormal sleep
 Impairment of daily activities,
sport, leisure

* Abnormal school and work
* Troublesome symptoms

v

* No impairment of daily
activities, sports, leisure

* Normal school and work

* No troublesome symptoms

-

Middleton 7t p 977
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Moderate
Mild Severe
—r

/| Qrﬁ _ Moderate .

= Severe Persistent Persistent

=

w F=9QH Intermittent

=1
il Pl NE—

I Intranasal steroid (INS)
l Allergen immunotherapy (AIT)
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1 M|CH/2M[CH o] 2 EFEIA|

Chemical class 1st generation (old) 2nd generation (new)
Alkylamines Brompheniramine, chlorpheniramine, Acrivastine
dimethindene, pheniramine, triprolidine
Piperazines Buclizine, cyclizine, hydroxyzine, meclizine, Cetirizine, levocetirizine
oxatomide
Piperidines Azatadine, cyproheptatinde, diphenylpyraline, Astemizole, bepotastine, bilastine,
ketotifen desloratadine, ebastine, fexofenadine,

levocabastine, loratadine, mizolastine,
rupatadine, terfenadine, alcaftadine

Ethanolamines Carbinoxamine, clemastine, dimenhydrinate, —
diphenhydramine, doxylamine, phenyltoloxamine
Ethylenediamines Antazoline, pyrilamine, tripelennamine —
Phenothiazines Methdilazine, promethazine —
Other Doxepin Azelastine, emedastine, epinastine, olopatadine

Middleton 8t p1513
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100%
100 +

90 -
80 -
70 1
B0 - 50%

44%
50 1

44%
40 - 33%
30 -
20
104 0.5% 0.5% 0.5%
04  e— — —

Fluticasone Mometasone Fluticasone  Budesonide Beclometasone Triamcinclone Flunisolide Betnesol
fuorate fuorate proprionate diproprionate

% Systemic bioavailability

FIGURE 3 Bioavailability of intranasal corticosteroids. The more
recent molecules have little systemic uptake and are suitable for use
in children and for long-term therapy (Grade A evidence)

Clin Exp Allergy 2017;47:856-889



MACVIA clinical decision algorithm in adolescents ®C““'“"“”k
and adults with allergic rhinitis

Assessment of control in untreated symptomatic patient

| VAS < 5/10 |

Initiate treatment
ANY 1st line

r 1st Line
{Anti H1 oral/IN
or INCS or LTRA
I or INCS+AZE")

Intermittent rhinitis: ANY
Persistent rhinitis: INCS or INCS+AZE

Initiate treatment

[ Re-assess VAS daily up to 48-72 hr |

I VAS < 5/10 |

y

| 520 up and Re-assess VAS daily up to 7-14 days |

If symptomatic: continue treatment
If ne symptoms: consider step down
treatment or STOP

1 vAs <5/10 |

| vas 25710 |

*: consider INCS+AZE if previous treatmen

t ineffective (historical)

Assessment of control in treated symptomatic patient

| VAS < 5/10

1st Line
(Anti H1 OfIN or INCS
& Or LTRA or INCS+AZE) +

VAS 2z 5/10 |

i

] Step-up treatment

Intermittent rhinitis
No allergen exposure
Step-down treatment

or STOP

Persistent rhinitis
or allergen exposure
Maintain or step up

treatment

Consider referral to specicalist
and AIT

v

v

| Re-assess VAS daily up to 48-72 hr |
I

VAS < 5/10

¥

If symptomatic: continue treatment
If no symptoms: consider step down €
treatment

"] INCS or INCS+AZE

| Re-assess VAS daily up to D7 |

|vas<s/10| | vaszs/io |

Step up and
Re-assess VAS daily

Consider referral to specicalist
and AIT

J Allergy Clin Immunol 2016;138:367-74 13
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Next-generation Allergic Rhinitis and Its Impact | ® coeccoruees 7t College e Alges @ e B DEFA
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on Asthma (ARIA) guidelines for allergic rhinitis : e
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TABLE |. Classification of treatments used in patients with
allergic rhinitis®

Tl Nonsedating H;-antihistamine (oral, intranasal, and ocular),
leukotriene receptor antagonists, or cromones (intranasal and
ocular)

T2 INCSs

T3 INCSs + intranasal azelastine

T4 Oral corticosteroid as a short course and an add-on treatment

TS Consider referral to a specialist and allergen immunotherapy

J Allergy Clin Immunol 2020;145:70-80 14
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Practice parameter

Rhinitis 2020: A practice parameter update

‘ @ Check for updates

Persistent Allergic Rhinitis Pharmacologic Treatment - Age 12 and older *

Mild symptoms (VAS <5/10)**

2, |

Putient preference, degree of efficacy, are mafar shared decision

Moderate/severe, Persistent Symptoms ( VAS 25/10)**
Patient preference and degree of efficacy are major in shared deci: making =

Initial treatment - expert opinion - #1, 2, 3, 4 order (= PRN nasal saline)! Initiai traatment - opinion - #1a=1b, 2, 3 order [+ PRN nasal saline)'
WWihen e Nlly step therapy When symptoms ane cantrolled, maintain o stap dosnidiscontinus therapy
it triggaring agent is ren lengnr present it ring agent s no kanger present
m #2a [#20 1*3 l"" #la | #1b 2 Gl tiot Recommended
y P for First Line
B 8
NAH ‘major congestion | |Intranasal : "
<1530 (it toleratad?) w‘ ; " INAHE
min 30-60 ik, ohast (AH £ - INCSST
onset QAH 2G; 3045 st DR 5 1530 min
mkn. onset PSE 5 min onsat | onset

l |

l

L)

Initislly, if severe mucasal edema impairs defvery of IN agents or the patient
requests rapid relief, consider adding IND or oral PSE for up to § days. Instruct
patient fo provide feadback ol

of initial therapy in 5 1o 7 days

Initially, if severe mucosal sdemsa impairs defivery of IN agents or the patient requests rapid relef, consider adding
ING o oral PSE far up to 5 days, Instruct patient 1o provide feedbiack regarding adequacy of initial therapy in 5 to 7 days

aggent

ded next step tre

IHAC

15 min omset

Consider adding
ANDNOR | symplom speciflic
"""“ agent (INAC, IND,
_or PSE)IS

Reassess in :n-nm

J Allergy Clin Immunol
2020;146:721-67
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Table 1| Treatment options for allergic rhinitis

Treatment

Oral H,-antihistamine
Intranasal H,-antihistamine
Ocular H, antihistamine
Intranasal corticosteroid

Intranasal corticosteroid plus
intranasal H,-antihistamine

Nasal decongestant
Intranasal chromone
Ocular chromone

Leukotriene receptor
antagonist

Intranasal anti-cholinergic
agent

0, no evidence of efficacy;+ to ++++, increasing levels of evidence of efficacy.

Rhinorrhoea

++

++

+++

e+

o 4+ O

-+

++

Sneezing

++

++

+++

++++

=1 [T

+

Nasal
itch

+
n
0
+++

++++

o 4+ O

=+

Nasal
obstruction

-
+
0
4+

++++

4+

Ocular
symptoms

+
0

ot
+to++

+++

Nat Rev Dis Primers 2020;6:95

Onset of
action

1-3 hours

<30 minutes
15 minutes
6-48 hours
10-60 minutes

15 minutes
15 minutes
15 minutes

1 hour

1 hour

16
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TABLE VIII. Onset of action of pharmacological agents for AR

References
First measure References for peak
Agent Study design Onset of action Maximal effect of onset for onset action
Intranasal steroid/ EEU 5 mun (azelastine/fluticasone 2 wk or greater 5 min i
antihistamine propionate)
Intranasal decongestant- Peak nasal airflow <10 min 7 within an hour 10 min bicx
oxvimetazoline
INAH EEU 15 min (azelastine) 1dto4 wk 15 min bifoay i
EEU 30 min (olopatadine) 1dtod wk 30 min S
Intranasal anticholinergic Methacholine challenge 15 mun (1pratropium) I'h 15 min
Oral antihistamine EEU 30-90 min (desloratadine) 30 min -
EEU 45 min (levocetirizine) 15 min B
EEU 60 min (cetirizine) 1-8 d 15 min o
EEU 60-75 min (loratadine) 1-8 d 15 min B
Oral antihistamine with Single-dose park setting 30 min (loratadine/PSE) Unknown 15 min s
decongestant
INCS EEU 1-6 h (ciclesonide) 24 wk 1h i riic
EEU 2.5 h (mometasone) 4 wk 30 min i —
EEU 3-8 h (budesonide) 2-4 wk 1h it s
2-wk seasonal study 8 h (fluticasone furoate) 2wk 30 min i AR
Not EEU, park study 2-12 h (Auticasone 2-4 wk 2,4,12h e £
or other propionate) (meta-
analysis)
LTRA EEU Within 5 h (montelukast) By wk 2 5h i 0
Intranasal mast cell stabilizer  2-wk seasonal study 2 wk (cromolyn) At least 2 wk 1 wk e i
Intranasal mast cell stabilizer ~EEU, nasal allergen Application 1-7 min before N/A =10 min e N/A

before allergen exposure

challenge

allergen exposure

EEU, Environmental exposure unit.

J Allergy Clin Immunol 2020;146:721-67
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Shake bottle well

How to use a nasal |
spray and nasal drO ps 3. Using right hand for left nostril put g\

nozzle just inside nose aiming towards - [ f
S
outside wall e |
_ — ¥in |
4. Squirt once or twice (2 different ;L ( \
b

r
directions <) < ]

5. Change hands and repeat for other side

6. Breathe in gently through the nose

7. Do not sniff

Clin Exp Allergy 2017;47:856-889 18
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H| ZLl azelastine, olopatadine

. 20HEEHE) 0|2] 4T
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* Intranasal azelastine
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AMZAHHE| E substance P

Effect of intranasal azelastine on substance P release in
perennial nonallergic rhinitis patients

. H|Zt azelastine A2

NAR &} =
v'Substance P Z4 7
v'Total rhinitis : T I %
sym ptoms scores : f : %“;‘“&‘ém.gdm

azelastine treated (n=13) controls (n=10)

7 I- AI Figure 1. Concentration of substance P (SP) in nasal lavage fluid of non-
= allergic rhinitis (NAR) patients treated with azelastine (before and after
saline challenge).

Am J Rhinol Allergy 2013;27:514

25



Annals of Allergy, Asthma & Immunology

Volume 86, Issue 1, January 2001, Pages 28-35

ORIGINAL ARTICLES

Efficacy of azelastine nasal spray in the oo

treatment of vasomotor (perennial nonallergic) Dot srendl S AAIR 3
rhinitis

pISSN 2092-7355 » elSSN 2092-7363

Charles H. Banov MD * © =, Phil Lieberman MD T, for the Vasomotor Rhinitis Study Groups

L

Management of Rhinitis: Allergic and Non-Allergic

Ann Allergy Asthma Immunol 2001;86:28-35 Nguyen PTran, John Vickery, Michac! S Blais™
Antihistamines
Oral second generation antihistamines are not as effective in
orginl rtde the treatment of NAR, though first generation oral antihista-

Open-label evaluation of azelastine nasal spray in patients

: - . mines may haves some benefit due to anticholinergic activity.™
with seasonal allergic rhinitis and nonallergic vasomotor Y &l y

Topical antihistamines on the other hand have been found to

rhinitis
B 8 N s e be very effective for the overall treatment of NAR. Of the two
&k Download citation 8 https:/doi.nrg/10.1185/030079905X41408 tﬂpica]. EIlﬁ.hiStﬂInj.ﬂES on thE mﬂ.ﬂ(ﬁt i_-n th.e UﬂitEd. Stﬂtes {az_

elastine and olopatadine), azelastine is the only one that has
been shown to be efficacious for nonallergic rhinitis."**** Banov

Curr Med Res Opin 2005;21:611-8
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INS + azelastine 2¢4|°] NAR &1

Auﬁﬁ% Int Arch Allergy Immunal 2017;173:153- 164 Heceived: December 5, 2016
]I[l] 11 ' " Accepted after revision: June 13, 2017
DOL: 10:1155/000478698 Published online: August 9, 2017

A Pilot Study Investigating Clinical Responses and
Biological Pathways of Azelastine/Fluticasone in

Nonallergic Vasomotor Rhinitis before and after -
Cold Dry Air Provocation 37| Xt= 3gte of Hjw Xt& 7| X}= substance P =H| H| 1

Visit 1 Visit 2 Visit 1 Visit 2
0.4 p = 0.692 p =0.021 4 p =0.676 p =0.0017

e “
| S
1T |

—04 4 ®

—+1 ® @

o
|
[a==5 |
—
S Ppost pre
o
|
|

AMCA30 min-baseline
==
-

T T T T
AzeFlu Placebo AzeFlu Placebo AzeFlu Placebo AzeFlu Placebo

Int Arch Allergy Immunol 2017;173:153 28
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H| Z M| & (nasal irrigation)
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+ AR, NAR, 2H HH| S
N

asal spray2.Cl & 1}H

. 5t Z 30§ 200 mL O] & (Immunol Allergy Clin N Am
2016;36:305)
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Algorithm for

NAR
treatment

Am Fam Physician 2018;98:171

Symptoms of chronic nonallergic rhinitis

i

Congestion-predominant or

mixed congestion and rhinorrhea

i

Intranasal corticosteroid
or intranasal antihistamine

'

Symptoms persist

i

Intranasal corticosteroid
plus intranasal antihistamine

l

Symptoms persist

i

Intranasal corticosteroid plus
intranasal antihistamine plus
oral decongestant

\J

Rhinorrhea-predominant

\J

Intranasal ipratropium

A\

Symptoms persist

l

Intranasal ipratropium plus
intranasal corticosteroid
or intranasal antihistamine

32
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Rhinitis 2020: A practice parameter update ®) Check for updates

Pharmacotherapy for NAR approved by the FDA for the treatment of SAR. Azelastine 1s

Recommendation 32. CBS: We suggest that the clinician offer also approved for the treatment of PAR and VMR.
an INCS as a first-line therapy for NAR.

Strength of the recommendation: Conditional
Certainty of evidence: Low to moderate

Recommendation 33. CBS: We suggest that the clinician offer ~ toms of NAR.™"" Although olopatadine has been demonstrated to
an INAH as a first-line therapy for NAR. significantly reduce nasal symptoms induced by a hyperosmolar
Strength of the recommendation: Conditional mannitol challenge in patients with vasomotor NAR, there are
Certainty of evidence: Very low no placebo-controlled trials to support its efficacy in relief of

NAR sympﬂ:n:}ms..}'i :

A randomized, double-blind, parallel-group, multicenter nonin-
feriority study showed no significant difference between intra-
nasal olopatadine and intranasal azelastine in controlling nasal
: : < ; 357 o
symptoms in patients with nonallergic VMR. ™" No significant

J Allergy Clin Immunol 2020;146:721-67 33
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« ARI} NARS| ZiH =9 (QH ?) TABLE I. Classification of treatments used in patients with
allergic rhinitis®

« AR Tl
v2MIt] A S| AEIA]
vINAH- NAR 7}5 b
vLTRA =

vINS> NAR 7}=

Nonsedating H,-antihistamine (oral, intranasal, and ocular),
leukotriene receptor antagonists, or cromones (intranasal and
ocular)

INCSs

INCSs + intranasal azelastine

Oral corticosteroid as a short course and an add-on treatment
Consider referral to a specialist and allergen immunotherapy

vIINS + INAH S&H|(Z=ZE0| o E|7AL} ot B2)> NAR 7|5

« 1M E+ S| 2EHLA]: NAR, H7
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