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e United Airway Disease (UAD)
e Allergic Rhinitis (AR) as a Comorbidity
of Asthma

o Rhinosinusitis (RS) as a Comorbidity
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United Airway Disease

e Upper and lower
airways are
considered a unified
morphological and

functional unit

Paraya A Giavina-Bianchi P, et al. Asthma Allergy Clin Immunol 2016:9:93-100.

Upper and Lower Respiratory Tracts (1)

® Share common structures
# ciliary epithelium
¢ basement membrane
4 lamina propria

& glands

# goblet cells

Paraya A Feng CH, et al. Am J Rhinol Allergy 2012;26(3):187-90.

Upper and Lower Respiratory Tracts (2)

Sinonasal Inflammatory Diseases
with Lower Airway Linkage (1)

e Different structures
& Nasal mucosa, attached to bone, is enriched with
vessels
m Vasodilation and edema == upper airway obstruction
& Bronchial mucosa, attached to cartilage, is enriched
with smooth-muscle cells

m Smooth-muscle constriction == lower airway obstruction

Paraya A Okano M, et al. Allergol Int 2015;64(2):131-8. ﬂi I
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Diseases Upper airway Lower airway
Common cold Viral rhinitis Asthma
Allergy Rhinitis Asthma
ASA Triad Rhinitis Asthma

Nasal polyps

Rhinosinusitis
Post nasal Inflammation Chronic cough
drip syndrome Infection Bronchitis
Occupational Rhinitis Asthma
Paraya A Togias A, et al. Allergy 1999;54(Suppl 57):94-105.
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Sinonasal Inflammatory Diseases
with Lower Airway Linkage (2)

Sinonasal Inflammatory Diseases
with Lower Airway Linkage (3)

. Manifestations . Manifestations
Diseases - - Diseases < <
Upper airways Lower airways Upper airways Lower airways
Non allergic CRS, nasal polyps Asthma
asthma (13%) Young’s CRS - Bronchiectasis
Cystic fibrosis CRS, nasal polyps - Chronic progressive syndrome Nasal polyp(100%) - l'lecurl"ent respiratory
(20%) obstructive pulmonary disease (azoospermia) infection
- Chronic pulmonary infection
- Multisystem involvement
Kartagener’s .
syndrome CRS, nasal polyps - Bronchiectasis Wegener’s Gra'nummatous .. .
(Primary ciliary 27%) - Situs inversus granulomatosis disease - Lesion in lower airway
dyskinesia) of upper airway
Churg-Strauss Nasal crusting, - Vasculitis
Syndrome Nasal polyps (34%) - Necrotizing granuloma with
eosinophil cluster 7
Paraya A Togias A, et al. Allergy 1999;54(Suppl 57):94-105. Paraya A Togias A, et al. Allergy 1999;54(Suppl 57):94-105.

Natural Course of Inflammatory Airway Diseases

Theoretical Association between

. Asthma and AR
g ® Epidemiology of AR and asthma is linked
E ® Asthma and AR are inflammatory airway
§ LN diseases
;g ® Pathophysiology of asthma and AR may
be linked
CR, .CRS, NP Chm:::wgh Severe polyposis ® Treatment outcomes: treatments of AR
Ethmoiditis Bronchitis Sphenoethmoiditis have beneficial effects on concomitant
Without asthma == With BHR == With asthma asthma
Paraya A Windom HH and Togias A. ACI International 2001:13: 54-61. Paraya A

Epidemiology of Allergic Rhinitis and Asthma

Allergic
Allergic Rhinitis rhinitis
® Occurs in up to 20% of the general population
® Occurs in approximately 80% of asthmatics

® AR patients have a 3-fold risk of developing asthma

Asthma

<)
@
# Occurs in roughly 5% of the general population Asthma %
@ Occurs in up to 40% of AR patients ©

Paraya A Bousquet J, ct al. Allergy 2008:63(Suppl 86):8-160.

Thailand Population Prevalence:
ISAAC Questionnaire

CARAS

Combined Allergic Rhinitis and Asthma Syndrome

Boonsawat W, et al. Abstract for Joint Scientific Meeting of the Thoracic Society of Thailand,
Paraya A the Malaysian Thoracic Society, the Singapore Thoracic Society. Bangkok, Thailand 2002; 112.
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Rhinitis As a Risk factor for Dual Phase Response to Allergen
.
L
Early Phase: Late Phase:
® Patients with AR are at increased risk of Histamine Cysteinyl leukotrienes
Cysteinyl Cytokines (eg, IL-4,IL-5)
. . leukotrienes Inflammatory cells ( eg, eosinophils)
developing allergic asthma' AR=—  Prostaglandins — Asthma
® Patients with non-AR (NAR) are at increased Symptom eV
77 Score 1
=
risk of developing nonallergic asthma?
ﬁ 0 2 4 6 8 10
Time (h)
1. Ciprandi G, et al. Allergy Asthma Immunol Res 2012;4(4):171-7. P FEV, = forced expiratory volume over 1 second.
Paraya A 2. Lieberman P, Pattanaik D. Curr Allergy Asthma Rep 2014;14(6):439. o) Paraya A Peters et al. In: Allergy Principles and Practice 1998:342-55.

. . . . . . Allergic Rhinitis according to The Type and
Bronchial Biopsies in Patients with SAR g g yp
o Severity of Asthma
P
2 == CD4+ No AR B Mild AR M Moderate to severe AR
5 30 == CD8+ =
g 40 =~ CD45RO+ 21
g == EG1+ EE  s0%
g 30 <.
~Ng 2 60%1
E 20 5.
=z =) 40%-
= s
o 10} % g 20%:
o/o E
0 5 ~ 0%+
out n Intermittent Mild persistent Vluderalc pcrsnslcm Severe pcrsnslcnl
asthma asthma asthma asthma
Pollen season
Paraya A Chakir J, et al. J Allergy Clin Immunol 2000;106(5):904-10. o Paraya A Magnan A, et al. Allergy 2008:63(3):292-8.

Ongoing AR is Associated with Incomplete Asthma

Control by Enhancing Lower Airway Inflammation Nose and Lower Airway

'Proportion of patients with Exhaled nitric oxide fraction e Inhaled air is first warmed and
incomplete asthma control

%) (ppb}

i humidified by the nasal cavity

e [f air is not fully warmed and
= |—| |_| H DE &| &‘ humidified (37°C, 100% RH) by the

Moderateseeere I-\'Jd Moderate/uvere Ml Moderste/severe “” Mod«al..lm. .. .. .
e e e e ey nose, then additional conditioning
Allergic rhinitis Allergic rhinitis
occurs more distally in the airway
Paraya A Oka A, et al. J Allergy Clin Immunol Pract 2014:2:172-8. o Paraya A Ingelstedt S. Acta Otolaryngol 1956:Suppl 131:3-81.
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Study of Oral Conditioning

Nose and Lower Airway

Nasal
Obstruction

Paraya A

L

/

Humidity sensor

— w
Opening N

cavity \Cﬂ:

Unconditioned e
air
gm—" Tongue Temperatur ensor
MASK
Paraya A Assanasen P, et al. (Unpublished data)

Oral Cavity Had Less Ability to Warm and
Humidify Air Compared with Nasal Cavity

The Nasal Passage of Asthmatic Subjects Have a
Decreased Ability to Warm and Humidify Inspired Air

2500. —— ANOVA:p=0.01 —

Asthma Severity Correlated with Water Gradient

20 =002 —————————
120 E" 350, E I NS I
— —0O— ORAL R’ w2000 =0.001 o
2 = 300| ° = P 1
E100 4 NasaL S o 2 S 9 °
= 250 =
£ 50 1 'E o 8 1500 124 o 14 8§) 8
= & 200 g 3 1228 o - —{p=0.1— 1227
® 60 4 o — @ —
= & 1504 9
O 4 ] < & 10004 °
s 1004 <
[T} Oo
§ 01 00— i 0 00 z ?— p=0.01— °
3 —_ 500
0 S o g | NS |
5 10 20 Nasal Oral 2
0 T T T 1
LPM Normal SAR PAR Asthma
Paraya A Assanasen P, et al. (Unpublished data) Paraya A Assanasen P, et al. Am J Respir Crit Care Med 2001:164:1640-6.
= United Airway Disease: Pathophysiological Interaction
T==0077, 7 ="0.000
Q.
Q. ’
)&as Scsre N.lﬂc::rch al

Masal
Oeal breathing

nflammation l i | Brerchonasal
aflor [ Delivery of 1 / Fulos
bronchial allergens. .
chalenge pathogans, and C‘J'J‘ U—“‘ - i
' Loukocytes  polutats L f

T w059 P = 0.0
Q.
Q. . .
Allergic > Nonallergic UA
NHLBI grading
Paraya A Assanasen P, et al. Am J Respir Crit Care Med 2001:164:1640-6. Paraya A Giavina-Bianchi P, et al. Asthma Allergy Clin Immunol 2016;9:93-100.
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Asthma Patient with Allergic Treatment of Concomitant AR in Patients
Rhinitis Experienced More with Asthma Significantly Reduced Risk of
Asthma-Related Hospitalization ER Treatment and Hospitalization for Asthma
0.8 Outcome Crude OR (35% CI) Adjusted OR* (95% CI]
= p=0.0058
g o074 Emergency room \mlxl
E 06 iz Either nase! corticosteroid or 2nd-generation antihistamine 0.86 (0.62-1.20) 0.51(0340.77)
3 ,._ Nasel corticosteroid 0.90(0.77-1.05) 0.75(0.62:091)
R Ind-Generation anthistamine 118.(0.88-1.60) 088 (0.62-1.26)
a 04 4 Combination 0.88(0.56-1.37) 037(0.19:0.73)
2 0.45 —
g 03 Hospitalization
S o, Either nasal corticosteroid or 2nd-generation antihistamine 0.71(045-1.11) 0.34(0.18-062)
s Nasal corticosteroid 0.78 (0.64-0.96) 0.56 (0.42-0.76)
E 01 1 2nd-Generation antihistamine 0.94(0.63-1.39) 0.68 (0.40-1.14)
ool e Conbingion 059 (030-1.15) 022(007:08)
Patients with Patients with asthma
asthma alone (n=22,692) + allergic rhinitis (n=4,611)
Paraya A Corren J, et al. J Allergy Clin Immunol 2004;113:415-9. e Paraya A Corren J, et al. J Allergy Clin Immunol 2004;113:415-9.
INS Significantly Improved Nasal Symptom, ACQ Score, Meta-Analysis: Intranasal Steroid Significantly
and FENO in Patients with Incompletely Controlled Improve Some Asthma-Specific Outcomes in
Asthma and Moderate-Severe Persistent Rhinitis Patients Suffering from both AR and Asthma
p <0.0001 p<0,0001 p<0.01 18 trials with a total of 2,162 patients
T T 257 15809 —— o S
"; 2.0 1254
SR : o S100]
[ : g5 S
8 : w = 754 .
=3 _— . o] LT " [— - % 1 o 433 ) |
EYq ¢ P Q7] - - g s o
n e = 1 k- —— ¢ 12
5 2 O - SR | e ; .
b o - E k-
Z 0 T T 0.0 T T 0 T T . , o , ,
Pre Post Pre Post Pre Post
Paraya A Oka A, etal. J Allergy Clin Immunol Pract 2014;2:172-8. :‘_-_' Paraya A Lohia S, et al. Allergy 2013;68:569-79.

Allergen Immunotherapy Prevents

Stepping Up Asthma Treatment
Progression of AR to Asthma

e Assess the following common issues

before considering a step-up

Incorrect inhaler technique

Poor adherence o e

Modifiable risk factors, e.g. smoking

RO O O

Are symptoms due to comorbid conditions,

e.g. Allergic Rhinitis

Paraya A Cardona V, et al. Allergy 2017;72:35-42. = Paraya A

Pocket Guide for Asthma Management and Prevention, GINA_revised 2014
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Prevalence Studies (1)

Prevalence Studies (2)

o Rhinosinusitis coexists with asthma in

34%-50% of patients

® [n patients presenting with asthma, the
incidence of concomitant rhinosinusitis rise up

to 84%, especially during asthma exacerbation

Paraya A Bresciani M, et al. J Allergy Clin Immunol 2001;107:73-80.

® In 851 CRS patients in 7 cities in China, the
prevalence of CRS was 24% in asthmatic patients

compared with 7% in subjects without asthma!

® The prevalence of asthma in primary care patients

with CRS w NP was 44%:?

1. Shi JB, et al. Allergy 2015;70:533-9

Paraya A 2. Frende M, et al. Am J Rhinology Allergy 2016;30(3): 67-71.

Prevalence Studies (3)

Features of Airway Remodeling and Eosinophilic

Inflammation in Chronic Rhinosinusitis and Asthma

e High prevalence of asthma in patients with CRS!

(even higher in CRS with AR?)

e High prevalence of CRS in patients with asthma?

# 100 % of severe asthma had an abnormal sinus CT

Erosion of epithelium Basement membrane thickening

Chronic
£ Rhinosinusitis

Eosinophilic inflammation

Asthma

@ 88 % of mild-moderate asthma had an abnormal sinus CT % g}l
1. Rosati MG, et al. Am J Rhinol Allergy 2016;30:44-7. H & E Staining MBP immunofluorescence staining
2. Jarvis D, et al. Allergy 2012;67:91-8.
Paraya A 3. Bresciani M, et al. J Allergy Clin Immunol 2001;107:73-80. Paraya A Ponikau JU, et al. J Allergy Clin Immunol 2003;112:877-82.

Rhinosinusitis and Asthma:
Proposed Interactive Mechanisms

Rhinosinusitis and Asthma:
Proposed Interactive Mechanisms

Aspiration of
inflammatory
secretions from

the upper airway \ '

gi‘ Shift from nasal
to mouth

-
A - — breathing

into t.he lower Absorption of %
airwa; .
Y mediators or

Nasobronchial chemotactic

reflex factors from
inflammatory
process in nose
or sinuses into
lower airway

Paraya A Togias A, Allerey 1999: 54(suppl 57):94-10

Sinonasal inflammation
Inflammatory cytokines

fAdhcsion molecule expression

Bone marrow activation . L
Endothelial cell activation

| |

Cireulat Circulating
) irculating inflammatory cells
inflammatory cells activation

\ Bronchial inflammation /

Paraya A Togias A, Allergy 1999: 54(suppl 57):94-105

Paraya Assanasen, M.D.
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Asthma, CRS, and Disease Severity (1)

Asthma, CRS, and Disease Severity (2)

® Presence of CRS with asthma is associated with

worse asthma outcomes compared with asthma alone
¢ Lower FEV, and FVC
# Increased asthma symptoms

& Worse quality of life

Ek A, et al. Allergy 2013;68:1314-21.

e Patients with severe asthma tended to
have higher coexistent rhinosinusitis

compared with non-severe asthma

Paraya A Moore WC, et al. J Allergy Clin Immunol 2007;119:405-13.

Paraya A

Asthma, CRS, and Disease Severity (3)

Asthma, CRS, and Disease Severity (4)

® There is a direct correlation between CRS
severity and asthma severity

® Patients with moderate -to-severe CRS tend to
have more frequent asthma exacerbations or

more severe asthma compared with mild CRS

1. ten Brinke A, et al. Eur Respir J 2005;26:812-8.
2. Moore WC, et al. J Allergy Clin Immunol 2007;119:405-13.

3. Ivanova JI, et al. J Allergy Clin Immunol 2012;129:1229-35.

® Presence of asthma with CRS is associated with

worse sinonasal outcomes compared with CRS alone
& Higher endoscopy and sinus CT severity scores
& Higher absolute eosinophil counts and total IgE

& Worse sinonasal symptoms and quality of life

1. Batra PS, et al. Laryngoscope 2013;123(suppl. 7):S1-11.

Paraya A 2. Lin DC, et al. Am J Rhinol Allergy 2011;25:205-8.

Paraya A

Asthma, CRS, and Disease Severity (5)

® There is a direct correlation between
asthma severity and CRS severity

e Patients with moderate-to-severe
asthma tend to have worse sinus

disease compared with mild asthma

Paraya A Lin DC, et al. Am J Rhinol Allergy 2011;25:205-8.

CRS Severity is Negatively Associated with Asthma
Control in Patients with Asthma and CRS
Asthma 25
Control
Good 20 1
S 15 |
v
5 r=-0.52,p =.001
b 10 4
S i
Poor 0! N=40
T T CRS
(£ 19) 0 20 40 60 80 100 Severity
SNOT-22 Score
Less severe P  More severe
Paraya A Phillips KM, et al. Ann Allergy Asthma Immunol 2016;117(6):651-4.

Paraya Assanasen, M.D.
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Asthma, CRS, and Disease Severity (6)

Asthma with AR
(n =58)

Asthma without nasal symptoms

(n=27)

74% +ve CT PNS | 82% +ve CT PNS |

e Lower FEV,, FEV,/FVC ratio
® More symptomatic
® Greater impairment of QoL

Paraya A

Sahay S, et al. ] Asthma 2016;53(6):635-43.

Effect of Medical Treatment of
Coexisting RS on Asthma

® Medical treatment of coexisting sinusitis has resulted in
4 improvement in asthmatic symptom and BHR
# decrease in medication use including prednisolone
4 increase in peak expiratory flow and FEV,
# decrease in exhaled nitric oxide and hospitalizations

1. Rachelefsky GS, et al. Pediatrics 1984;783:526-9.
2. Friedman R, et al. J Allergy Clin Immunol 1984;74:185-9.
3. Oliveira CA, et al. Ann Allergy Asthma Immunol 1997;79:70-4.

Paraya A 4. Ragab S,et al. Respir J 2006;28:68-74.

Use of Biologics in Treatment of
Asthma and CRS ¢ NP

Mode of action of omalizumab

e Targeting type 2 inflammation via blocking interleukin (IL)-4 or IL-5

signaling pathways has been shown to be effective in both diseases
& Mepolizumab: a humanized anti—IL-5 monoclonal antibody'?
¢ Reslizumab: a humanized anti—IL-5 monoclonal antibody?*

¢ Dupilumab: a monoclonal antibody to the o subunit of the IL-4 receptor’

1. Pavord ID, et al. Lancet 2012;380:651-9.

2. Gevaert P, et al. J Allergy Clin Immunol 2011;128:989-95.
3. Castro M, et al. Lancet Respir Med 2015;3:355-66.

4. Gevaert P, et al. J Allergy Clin Immunol 2006;118:1133-41.
5. Wenzel S, et al. N Engl ] Med 2013;368:2455-66.

Paraya A

Omalizumab complexes
_ with free IgE

Allergen-driven
B cell secretes IgE

WYy
FeeRI )

Omalizumab

Anti-IgE

Mast cell

Paraya A

Omalizumab Significantly Decreased Nasal
Congestion, Anterior Rhinorrhea, Loss of Sense of Smell, Wheezing,
and Dyspnea in Patients with Nasal Polyps and Asthma

Anterior Rhinorrhea
-/}ﬁ“\ Ji\*
T i_} /

3

Nasal Congestion

Change i Scare

b
o Owalzumab

Time weats)

Loss of Sense of Smell

Chinge h Seate

Change I Score

../WL
[
I

0
Time fmoata} Tirna famaks)

Gevaert P, et al. J Allergy Clin Immunol 2013;131:110-6.

Effect of Surgical Treatment of
Coexisting RS on Asthma

e Surgical treatment of coexisting sinusitis has resulted in
& improvement in asthmatic symptom and exhaled nitric oxide
@ decrease in medication use including prednisolone
# increase in peak expiratory flow and FEV,
# decrease in emergency department visits and hospitalizations

1. Peters AT, et al. Ann Allergy Asthma Immunol 2014;113:347-85.
2. Chen FH, et al. Laryngoscope 2014;124:24-8.
3. Ragab S.et al. Respir J 2006;28:68-74.

Paraya A 4. Palmer JN, et al. Am J Rhinol 2001;15:49-53.

Paraya Assanasen, M.D.
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a1 Aaa w v o Clinical Definition of Rhinosinusitis in Adults
‘IJ‘i%’Jﬂ‘ﬂ‘lf’Jﬂ?ﬂﬂﬂﬂiifﬂ“ﬁﬂﬂ@ﬂ!ﬁﬂ (2)

= Based on symptoms:

o lasfadniauisess dntio1ns luimmzinzes wu Two or more symptoms, one of which should be either
« nasal blockage /obstruction /congestion or
« nasal discharge (anterior /posterior nasal drip)

+ facial pain/ pressure,
v + reduction or loss of smell
A o oS A = =) =
* numﬂﬁmmmamimyﬂ ‘Viiﬂl‘lﬁaaﬂﬂﬂ, ‘lJ'Jﬂﬁi‘Hz

o o a A Wy a
& Aaayn, mssunauanas vielilanan

And either
a 2 a2 g 2 ¥ « endoscopic signs of nasal polyps and/ or
* llﬂﬂuﬂ?ﬂ, aumﬂ%maumuu, amﬂuﬁh, ADUNN ; Yps. .
mucopurulent discharge primarily from middle meatus and/ or
- < 2 o edema/ mucosal obstruction primarily in middle meatus
* lllﬁll‘ﬂ$gluﬂﬂ, RUAD TEANYADLIDIN And/ Or
N P  CT changes: mucosal‘changes within the osteomeatal complex
\ * 'la’ ﬂfgmi 130 100 and/ or sinuses
I:t;_' /.: (@) . 1. Fokkens WJ, et al. Rhinology 2012;50 (suppl. 23):1-299.
_-o-/ 1h5e2 0IUZIE. NTATARTIN 2553:4:263-76. un. 1hsvz oruziay el T 2. Thai Evidence-Based Management of ARS 2015 P Assanasen

%W ‘a kIR \‘]"lc‘“ ﬁagﬂ!ﬁﬂ o1matseeImInandla s lavasney

= v A &’ a A v o
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[ d Y J
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o nuedlulnssayn viuodlnanine wisofl middle meatus

'.Q__' ) 1. Fokkens WJ, et al. Rhinology 2012:50 (suppl. 23):1-299. /| ]\. P, Recommendation: Strong recommendation, Moderate quality evidence {
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How to Diagnose Rhinosinusitis in Asthmatics H ’(',01} ﬂelu N3 %J NY ]Ij ﬂ"lc’“ ﬁ ﬁ'g)} nlay

e History of an persistent upper respiratory tract 0w X .
yoranp PpEL Tespiratory o fdaelsatuiluaurig

infection or sinonasal symptom preceding the

worsening of asthma should raise the suspicion of e lvmslraNeuvesansnanas uaze1ma
rhinosinusitis o a2
melu ey
® Physician should consider the diagnosis of
rhinosinusitis in difficult-to-control asthmatic o $nlsn n3etadenimliinalsnlaniadnay

patients A o o o
iietloanumsnauiudn

Assanasen P, Naclerio RM. Specific problems: chronic rhinosinusitis
Paraya A and asthma. In: Manual of asthma management. 2001 sty oWz, NIMNIARIN 2553:4:263-76.
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MicroRNA in United Airway Diseases (1)

MicroRNA in United Airway Diseases (2)

® MicroRNA (miRNA), a novel regulator of gene
expression, has been considered to be involved in

pathogenesis of allergy
e miRNAs may serve as potentially important
clinical biomarkers for diagnosis, classification,

characterization and outcome prediction

Paraya A Liu Z, et al. Int J Mol Sci 2016;17:716.

® Correcting defects in the miRNA regulatory
network may represent symptomatic
nonsteroidal anti-inflammatory treatment or

even prevention

Paraya A Liu Z, et al. Int ] Mol Sci 2016;17:716.

Precision Medicine in Patients with
Allergic Diseases

Suggested Approach to Precision
Medicine in Asthma

by a distinct pathophysiological mechanism

e Phenotype defines any observable characteristic of a disease
without any implication of a mechanism

o Biomarker is measured and evaluated to examine any

biological or pathogenic processes, including response to a

o Endotype is a subtype of a disease condition, which is defined

| Diagnosis |

Characterize phenotype |

Gender

mu:‘:lhnmly
Obresit;

Smoking status
Early vs. late onset
Alopie status

Lung function/AHR

[ Characterize endotype |

Biomarkers:
-blood
sputum
exhaled breath

Type 2 immune response  Non -Type 2 immune response  Prognostic BM

therapeutic intervention ! i ] )
[ TAIGRED THERAPT | PRIMARY AND SECONDARY
1. Agache I, et al. Allergology International 2016;65:243-52.
Paraya A 2. Muraro A, et al. J Allergy Clin Immunol 2016;137:1347-58. Paraya A Muraro A, et al. J Allergy Clin Immunol 2016;137:1347-58.

Inflammatory Airway Diseases

Global Approach to the Management of

Conclusion

® Management approaches that
consider the association between
asthma and AR and RS or other
comorbidities may improve
overall outcomes in patients with
concomitant diseases

Paraya A Bousquet J, et al. Allergy 2008:63(Suppl. 86):8-160.

Paraya Assanasen, M.D.

o Rhinitis or rhinosinusitis is important in asthma
management and needs to be managed in an integrated
manner

e Untreated or poorly treated rhinitis or rhinosinusitis can

lead to worsening of asthma

o Identification and adequate and early treatment of rhinitis

or rhinosinusitis can improve asthma control

Paraya A
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