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ACCURATE DIAGNOSIS OF ALLERGIC AIRWAY DISEASES

History
Inspection
Clinical Examination

Sensitisation
Nasal patency
Nasal provocation
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SYMPTOMS OF ALLERGIC RHINITIS

4 MAJOR NASAL SYMPTOMS

sneezing '
itchy nose {‘

rhinorrhoea -

e—

nasal obstruction NOTE

most important
— symptom !
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Clinical assessment of rhinitis

History

-nasal discharge
-blockage
-sneeze/itch

2 or more
symptoms for
>1 hr on most days

“sheezers and runners”

“hlockers”

sneezing

rhinorrhea

itching
nasal blockage

diurnal rhythm

conjunctivitis

especially paroxysmal

watery
anterior and posterior

yes
variable

worse during day
improving at night

often present

little or none

thick mucus
more posterior

no
often severe

constant, day
and night,

may be worse
at night




HISTORY TAKING IN ALLERGIC RHINITIS

seasonality of symptoms

» Pollen Calendar

the main periods of pollen release
Feb Marr Apr | May |Jun | Jul | Aug | Sep | Oct
hazel | * BSE
alder | * "
birch | * ..4 "
willow| = 4y~ [ § °} ‘&
plane trees | « [\ [ | % Ok
grasses |+ | X [y B=
dock [ * |/\/A [¢
plantain | *
goosefoot | *
mugwort | **
ﬁj ragweed | **
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HISTORY TAKING IN ALLERGIC RHINITIS

influencing factors
aggravating vs alleviating factors
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HISTORY TAKING IN ALLERGIC RHINITIS

seasonality of symptoms

influencing factors
aggravating vs alleviating factors

duration of symptoms

Intermittent Persistent

. < 4 days per week . 2 4 days per week
. or <4 weeks .and 2 4 weeks

_—
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HISTORY TAKING IN ALLERGIC RHINITIS

seasonality of symptoms

influencing factors
aggravating vs alleviating factors

duration of symptoms

effects on general well-being
Quality of life
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ARIA CLASSIFICATION

Intermittent Persistent

. <4 days per week . 2 4 days per week
. 0r <4 weeks .and 2 4 weeks

Mild Moderate-severe
normal sleep one or more items

& no impairment of daily . abnormal sleep

. ﬁgtr':]';evi’(jﬁjrfa'e'sure “impairment of daily activities,
sport, leisure

school
& no troublesome .abnormal work and school

symptoms . troublesome symptoms

GHENT - .
onvergry 1N untreated patients



CLASSIFICATION OF AR PATIENTS IN GENERAL

PRACTICE DURING POLLEN SEASON

Mild Intermittent; 9%

y

_Mild Persistent; 2%

Mod/Sev Intermittent;
55%

o N=804 subjects with GP-based diagnosis

GHENT
UNIVERSITY Van Hoecke et al, 2005



ARIA classification

SEVERITY
MILD MODERATE / SEVERE
0-5 cm (7%) 6-10 cm (93%)
15.0- .
. mild AR
12 5 — Mod / severe IAR

rnild PER
mod / severe PER

O
o

% patients
\I

5-
| | Mild <5
5-0j Mod/Severe > 6
2.5-
o= . . VYV
— O 1 2 3 4 5 6 7 8 9 10

i
GHENT VAS (cm)

UNIVERSITY Bousquet PJ, et al. Allergy 2007
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HISTORY TAKING IN ALLERGIC RHINITIS

Family history of allergy: Eczema

Food allergy: Oral allergy syndrome (birch — apple)

Asthma: cough - dyspnea

Occupation: exposure to allergens / irritants
relation to symptoms

Medication use: reactions to medication e.g. aspirin
use of decongestant sprays



INSPECTION OF THE NOSE

SIGNS OF ALLERGIC RHINITIS in children

- Open mouth breathing: adenoids?
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ANTERIOR RHINOSCOPY & NASAL ENDOSCOPY
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http://www.entusa.com/Nasal Photos/nasal_polyp.jpg

SEPTAL PATHOLOGY
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ACCURATE DIAGNOSIS OF ALLERGIC AIRWAY DISEASES
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SKIN PRICK TESTING VERSUS ALLERGIC SYMPTOMS

40% SENSITISATION
29.8% SPT+ AR SYMPTOMS

Skin prick tests

+

AR symptoms z0% T

e

10% T
N=2320 0% °
0-9 10-19 20-29 30-39 40-49 50-59 60-g9 7FO-¥9 B0-B9
N DT+ and relevant Female T—— SPT+ and relevant Male
—&— SpPT+ Female —{L— SpT+ Male
Blomme K Int Arch Allergy Immunol 2013;160:200-207
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ORIGINAL ARTICLE

EPIDEMIOLOGY AND GENETICS

Geographical variation in the prevalence of sensitization
to common aeroallergens in adults: the GA’LEN survey

R. B. Newson', R. van Ree?3, B. Forsberg®, C. Janson®, J. Lotvall®, S.-E. Dahlén’, E. M. Toskala®®,
J. Baelum'®, G. M. Brozek'", L. Kasper'?, M. L. Kowalski'3, P. H. Howarth'®, W. J. Fokkens'®,

C. Bachert™ ", T. Keil'®19, U. Kramer2%2', J. Bislimovska??, M. Gjomarkaj?, C. Loureiro?*,

P. G. J. Burney'?® & D. Jarvis"?®

Table 2 Fopulation prevalence (35% Cl) of sensitization to each allergen and population geometric mean total immunoglobulin E (IgE; 95%
Cl} in each area

Subpopulation Any allergen in list (%) Grass mix (%) Timothy grass (%) Cat (%) Dog (%)
Unnea 399323 48.1) 2100152, 283) 21.3 (15.5, 28.5} 17.1 (122, Z3.5) 1950142, 26.2)
South Sweden 447 (395, 499) 234 (19.4, 28.1) 242 (20.1, 2B8.9) 18.B (152, 23.0) 19.9 (16.1, 24.2)
Helsinki 447 (35.1, b4.6) 22110151, 31.2) 186 (12.3, 27 .3) 11.1 (6.7, 17.7) 2080142 294}
Odense 31.4 (2486, 39.1) 16.91011.8 23.5) 173 2.2, 23 .9} B3(51,132) 131 (B.8, 19.0)
Poland 346 (258, 446) 10.2 (6.2, 16.3) 949 (59, 16.00 711040 125} 11.1 (6.8, 17.5)
UK 371 (271, 48B.2) 225148, 32.7) 2649 (18.3, 37.7) 10,0 (5.7, 17.0) 16.5 (10.1, 258}
Amsterdam 46 2 (3649, bEE) 2210154, 30.8) 195 (13.2, 27 B} 151 (8.7, 22 B) 172 (115, 251}
Ghent 435 (338, B37) 243169, 336} 185 (12.2, 26 .9} 11.4 (6.7, 188} 15.7 (8.7, 24 5}
Brandenbung 499 (397, 60.2) 297 (212 398 285 (20.2, 38.5] 17.7 (11.3, 26.8) 2060135 301}
Duisburg 529 (45.1, 60.6) 285 (221, 3549 283 (21.9, 35.7) 138 (94, 199) 125 (B.3, 1B.E)}
Skopje n/at 238 (15.0, 357) na 16.6 (9.3, 27.7) B3(36 17.7)
Palermo nfat 12.5 (4.9, 2B .4} nfa 97 (33 251} 6.4 (1.8 207}
Coimbra BD.4 (426, 5B.2) 18.2 (13.3, 24.3) 18.6 (12.6, 24 B} 183 (132, 24.7) 138 (9.5 19.
Dermatophagoides Dermatophagoides
Subpopulation Any house dust mite (%) ptaronyssinus (%) farinae (%) Birch (%) Artemisia ]
Unnea 93 (5.6 15.1}) B2 4.7, 137} B4 (2.7, 1058} 223 (16.4, 29.5) 4.3 (2.2 8 5}
South Sweden 102 (7.5 13.7) BEIB1, 119 6.4 (4.4 93 2.7 17.8, 26.2) a6 (7
Helsinki 138984, 22.1) 10.4 (5.8, 17.9) BE 4.6 162} 187 N2.4, 27 .2) 134 (8
Odense 99(6.3 15.3) 79047, 128} B2 (5.0, 131} B7 (63, 13.9) 108 {
Paland 136 (B.7, 20.5) 11.2 6.9, 17.6) 10.0106.0, 16.1) BE (6.0, 15.00 11.3 (g8
UK 2230148, 32.5) 21.8014.1, 32.00 17.2 (105, 27.0) 99 (62, 17.9 240
Amsterdam 208 (14.4, 20.0} 200 (13.7, 28.3) 142182 21.2) 11.5 (69, 18.7} 70842
Ghent 2730194, 36.9) 27.3019.4, 369 2030135, 292) 97 (81, 17.8) 4.
Brandenbung 13.0 (7.5, 21.5) 10.4 (5.7, 1B.4) 7925 150 248 (17.0, 34 5) 12
Duisburg 20501449, 27.4) 17.2 (12.2, 23.8) 18.7 (13.4, 25.6) 255 (19.5, 32.7) 11.4 "
Skopje 2120128, 32.9) 15.5 (B.5, 26.7) 13.7 (7.2, 24.5) 11.5 (87, 21.7} 113 (5.5,
Palerno 15832 (6.8 21.1) 12.1 (6.3, ZB.7) B7 (29 229 nfa* 9.1 (248,
Coimbra 306 (24.2, 37.9) 269 (208 339 2170164, 28.0) 6.8 (3.8, 12.0) 96(59 152}
Total IgE (kUA;
Subpopulation Olive (%) Parietaria (%) EBlattella [ %) Alternaria (%) geometric mean)
Unnea 37018, 71} 2B01.2 6.86) 3104, 6.7 201008, 4.8) 2B3 (218, 36.7)
South Sweden 31019, 53} 1.2 (0.5, 2.6} 4227, 6.7 2816 50 333 (288, 38.6)
Helsinki 4.7 (1.9, 11.3) 1.4 (0.3, 6.6} 2608 B3 2905 99 41.1 (31.1, B4.2)
Odense 1.2 0.3, 4.3} 0.210.1, 0.5 3002 7.0 25011, 59 309 (255, 37.5)
Paland 2.2 (0B, 58} 071003 1.8 BB (2.5 1200 21007, 57 390312, 4B.B)
UK 3.4 (1.3, BE6) 26 (0.8 BE) 26 (D8 B8 47 (1.8 116} 333 (243 457}
Amsterdam B.B (5.0, 15.3) 06 (0.2 1.8} B8 (28 123 23008 63 408 (31.9, B2.2)
Ghant 40015, 949) 0200, 1.8} BB (22 133} 4315 11.8) 3B7 (294, 511}
Brandenbung 4.2 (1.6, 10.9} 0321001, 1.0 5 (2.3 12.6) 35013 8.1) 376 (281, 50.3)
Duisburg 13.2 (BB, 19.5) 2701.1,6.3 6022 11.00 54 (28 1032 435 (34.4, 5.0}
Skopje 14.1 (7.6, 24.7) 40012 12.3) 147 (B.0, 25.6) 121 6.1, 22.6) nfa
Palermo 21.20107, 37.7) 176 (B.3, 33.5 29004, 18.4) 301004, 188 nfa

Coimbra 9.6 (59, 15.2) 96 (6.0 1500 125 (B2, 1E6) BA (56 140 385 (307, 482}




RAST — MOLECULAR ALLERGOLOGY - MULTIPLEX

RAST

rCora l.01

rCoral.04

classical ImmunoCAP assay

Single-analyte assay: single analysis of specific IgE directed against

single allergens, single allergen components or mixtures of allergens

ISAC (Immuno Solid-phase Allergy Chip)

ImMmunoCAP ISAC (16 spots per mm?2)

Multiplex assay: multiple analysis of specific

Ll L 1 1.1

IgE directed against allergen components in one

single run |SAC112 30 pL
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NASAL PATENCY AND AIRFLOW

— Mirror test
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NASAL PATENCY AND AIRFLOW

— Mirror test

— Rhinomanometry

EXPIRATION INSPIRATION
11 I

— [AY
T i
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NASAL PATENCY AND AIRFLOW

— Mirror test

— Rhinomanometry

— Acoustic rhinometry .
i i Minimum Cross- | M: :ii’l'g.li‘ :
€] \1 sectional Area
T {}\f 1
iz B S .
Bz |
6 3 0 3 6
—~ Cross-sectional Area (cm?)
T
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NASAL PATENCY AND AIRFLOW

— Mirror test Scale @

}' (30 - 370 Umin)
Pointer

Mask

(to cover nose and mouth)

— Rhinomanometry

— Acoustic rhinometry

— Nasal inspiratory / expiratory peak flow

_—,
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The Laryngoscope
© 2012 The American Laryngological,
Rhinological and Otological Society, Inc.

Short-Time Cold Dry Air Exposure: A Useful Diagnostic Tool for
Nasal Hyperresponsiveness

Laura Van Gerven, MD; Guy Boeckxstaens, MD, PhD; Mark Jorissen, MD, PhD;
Wytske Fokkens, MD, PhD; Peter W. Hellings, MD, PhD

A  CDA nasal provocation in healthy controls,
IR and AR patients
E 100- L. 2
£ Ex Pre- CDA
5 Post- CDA
B
=
47
=
o
©
72}
©
=
£




NASAL NITRIC OXIDE

(G SCADDING, CURR OPIN OTOLARYNGOL HEAD NECK SURG. 2007)

- main source = paranasal sinuses
- 100-fold higher relative to lower airways
- UserI In PCD NO levels in nasal disease

Figure 1 The very different levels of nitric oxide in sinuses, High
upper and lower airways 900

Inflammation

NO in respiratory tract “Normal”

B Continuous production

giariay [ 5] BLELEES L1 —

in sinugses
M Inducible in airways 400
Low
20-25
R " Blockage/polyps/CF

[T] 400-900 ppb \ {

_ 100
@ D <20 ppb |
GHENT Very low PCD
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POSITION PAPER WILEY Allergy s~ 2,

EAACI Position paper on the standardization of nasal allergen
challenges

Unmet needs in the Methodology

Allergen dose and quality

Allergen application technique

The need of a titration process

Provocation of either one or two nostrils

The method to assess subjective and objective outcome

-

GHENT

UNIVERSITY Auge, Allergy 2018



ALLERGEN CHALLENGE: INDICATIONS FOR THE CLINICAL PRACTICE

Diagnosis of Allergic Rhinitis

—

To evaluate the clinical significance of
individual allergens in multisensitized patients

Design composition of

———
allergen immunotherapy
To solve discrepancies between the
clinical history and the IgE-sensitization tests
Local Allergic rhinitis Occupational rhinitis Evaluate ocular symptoms

Evaluation of the effect of allergen immunotherapy in allergic rhinitis

To follow up and monitor the clinical response to allergen immunotherapy

GHENT
UNIVERSITY



APPLICATION TECHNIQUE FOR SPRAY DEVICES

gecis Bilateral application by spray vial with a 50 pl nozzle
Test puff prior to the challenge
Two puffs of 50 ul/each per nostril
Patient’s collaboration ocrfi'?fn’lﬂ ?Ic?ri
( 'V}“ Sphenoid
Frontal sinus
Breath deeply before sinus Sella AVOid to Spray

wrcica

towards the
nasal septum

-.-"-‘ '2%
W e TW

Superior i
l.\
a4 Q“..k'!l}. -

Hold breath during turbinate kel
AL i —— ““{
Middle \
turbinate P N

Infenor
‘ turtunate

To prevent aerosol penetration of Vestibule
the lower airways

Choana

Pharyngeal
tonsd

Exhale profoundly after

)

— Antenor

GHENT o
UNIVERSITY

of auditory
eystachian) tube
Hard palate { !



SUMMARY OF METHODOLOGICAL RECOMMENDATIONS

To use standardized allergen solutions

To perform the Nasal Allergen Challenge bilaterally

To spray 2 pufs (0.1 Micropipette (100ul
ml/nostril nostril

e rement Visual Analogue Scale (VAS)
neasurement Anterior Active Acoustic Rhinometry
Rhinomanometr
Augé, Allergy
2018
I}
GHENT Dordal, J Investig Allergol Clin

UNIVERSITY Immunol 2011



ACCURATE DIAGNOSIS OF ALLERGIC AIRWAY DISEASES

History
Inspection
Clinical Examination

Sensitisation
Nasal patency
Nasal provocation

Precision medicine
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WE HAD A DREAM (AND STILL HAVE A DREAM)

Diagnhosis
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Personalized treatment
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RELIABLE MITE-SPECIFIC IGE TESTING IN NASAL
SECRETIONS BY MEANS OF ALLERGEN MICROARRAY.

Berings M1, Arasi S2, De Ruyck N3, Perna S4, Resch Y5, Lupinek C5, Chen KWS5, Vrtala S6, Pajno
GB7, Bachert C3, Lambrecht BN8, Dullaers M9, Valenta R5, Matricardi PM4, Gevaert P3.

A

Filter Disks Ear Packs Sinus Packs
10 mm diameters 2.4 cm x 1.2 cm diameters 3.5x09x1.2cm
cellulose and cotton fibes PVA sponge material PVA sponge material
‘  S——
C
100 100 100
§ 10 § ::g 10 o e
3 0 :g :g -2 k4 .'
°5 ® ®© ® © * s
30 30 20 e oo
=C 1 w8 w8 ! A 3‘
‘léé oz DE 8“'“ P
= - -
AT r, 0.43 2 A IS 078
o = p<0.001  * “ o8’ e p<0.001
[ E ; :
(ENT 0.1 1 10 100 1000 0.1 1 10 100 1000 0.1 1 10 100 1000
Serum IgE levels (ISU) Serum IgE levels (ISU) nasal IgE levels (ISU)
UNIVERSITY

Filter Disks

J Allergy Clin Immunol. 2017 Feb 18.



RELIABLE MITE-SPECIFIC IGE TESTING IN NASAL
SECRETIONS BY MEANS OF ALLERGEN MICROARRAY.

Berings M1, Arasi S2, De Ruyck N3, Perna S4, Resch Y5, Lupinek C5, Chen KWS5, Vrtala S6, Pajno
GB7, Bachert C3, Lambrecht BN8, Dullaers M9, Valenta R5, Matricardi PM4, Gevaert P3.

FD
Sensitivity Specificity PPV NPV

% 95% CI* % 95% CI* % 95% CI* % 95% CI* Accuracy, % LR+ LR-
Any major moleculest 90 73-98 100 83-100 100 82-100 91 75-98 95 o 0.1
nDer p 1 46 26-66 100 85-100 100 62-100 73 58-85 78 oo 0.5
nDer f 1 68 46-85 100 85-100 100 73-100 81 66-01 B6 0 03
- 3 rDer p 2 90 T3-98 100 83-100 100 E1-100) 91 T6-98 95 oo 0.1
v rDer f 2 90 73-98 100 83-100 100 81-100 91 76-98 95 @® 0.1
rDer p 23 a1 61-93 100 85-100 100 T7-100 87 72-96 92 oo 02

Other molecules
rDer p 4 0 0-53 98 90-100 0 0-99 88 77-95 86 0.0 1.0
Duration: 3 hours - rDer p 5 80 44-97 100 89-100 100 52-100 96 87-100 97 w 0.2
rDer p 7 78 40-97 100 90-100 100 47-100 96 87-100 97 oo 02
rDer p 21 57 18-90 100 90-100 100 28-100 95 85-99 95 o 04
sesceseee =7 L All molecules] 71 63-77 100 99-100 98 93-100 93 01-95 94 1674 03

-o:e: 0 . i ‘ - : ;;— SF
3 ==5 = Sensitivity Specificity PPV NPV
- % 95% CI* % 95% CI* % 95% CI* % 95% CI* Accuracy, % LR+ LR-
Duration: 3 minutes

Any major moleculest 87 69-96 100 83-100 100 81-100 88 72-97 03 0 0.1
nDer p 1 58 37-78 100 85-100 100 68-100 78 63-89 83 -4 0.4
ImmunoCap ISAC nDer f 1 43 28-69 100  85-100 100  64-100 72 57-84 78 © 05
rDer p 2 86 68-96 100 83-100 100 80-100 88 73-97 93 0 0.1
rDer f 2 86 68-96 100 83-100 100 80-100 88 73-97 093 0 0.1
rDer p 23 8l 61-93 100 85-100 100 T7-100 87 72-96 g2 o0 0.2

Other molecules
rDer p 4 14 0-58 a8 00-100 50 1-99 &9 T8-96 B8 7.4 0.9
o~ rDer p 5 70 35-93 90 78-97 58 28-85 94 82-99 86 6.9 03
||||||| rDer p 7 67 30-93 100 00-100 100 42-100 04 84-99 05 oo 03
—_— rDer p 21 57 18-90 100 00-100 100 28-100 05 85-99 95 0 04
G H E N '|' All molecules? 68 60-75 99 98-100 95 90-98 93 91-94 94 80.3 03

UNIVERSITY
J Allergy Clin Immunol. 2017 Feb 18.



Archl.saenmlcs
Morphomics pigenomics

Toxicogenomics Phosphoprnteomms Regulomics M Eta b 0 I 0 m I C S

Proteomics-- (3enomics
Transcrlptomlcs

Orfeomics

Alternatomics

Kinomics
3 Glycomlcs
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Interactomics

— Genomics: all the genes
— pharmacogenomics : choice of personalized medicine
— nutrigenomics : choice of best diet
— toxicogenomics : prediction of toxicity
— Epigenomics: all epigenetic changes in genome
— Transcriptomics: all the mRNAs — microarrays
— Proteomics : all the proteins T
— Interactomics : all interactions between all proteins
i} — Metabolomics (or metabonomics) : all metabolites

GHENT
UNIVERSITY —




CURRENT TECHNOLOGICAL REVOLUTION
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Precision Medicine



POSITIONING THE PRINCIPLES OF PRECISION MEDICINE IN CARE
PATHWAYS FOR ALLERGIC RHINITIS AND CHRONIC RHINOSINUSITIS

Hellings PW, Fokkens WJ, Bachert C, Akdis CA, Bieber T, Agache |, Bernal-Sprekelsen M, Canonica
GW, Gevaert P, Joos G, Lund V, Muraro A, Onerci M, Zuberbier T, Pugin B, Seys SF, Bousquet

d Allergy. 2017 Mar 17

GRADED IMPLEMENTATION of
ALLERGIC RHINITIS PRECISION MEDICINE
VAS > 5 for TNS . . .
Or NEED for treatment «== Prediction of success
First-line treatment for 2-4 weeks Partl Cl patl O n

Avoid irritants and allergens if possible

ral

g e «== Prediction of success
VAS <5 VASz25 ]
Continue treaFment as needed Sec?or?d-_line treatment for 2‘-4 wegks ” reve ntl O n Stra‘tegy
Consider AIT Avoid untantz;\::ii;:re;g;ns if possible D ar‘“ C| pa'“ O n
\I,A5<5 UNC(?/I;TSR:L;.ED AR : :)ersonanzed care
..I.—I--'T]-i-i.. Continue treatdment as needed RECONSIDER DIAGNOSIS = rEd ICtI On Of SUCCGSS
Consider AIT .
(ﬁNT EXCLUDE COI:ESSI:/CI’I;:\;I\\J; PATHOLOGY ») reve ntl on Strate gy
UNIVERSITY Consider surgery Dart|C|pa’[|0n




PRECISION MEDICINE PRINCIPLES

PRIMARY
LEVEL

|

SECONDARY

LEVEL
TERTIARY
I LEVEL
GHENT
UNIVERSITY

ALLERGIC RHINITIS

" Prediction of success

—

Participation

" Prediction of success
Prevention strategy

Participation

~—

- Personalized care
Prediction of success

Prevention strategy
~ Participation

)

—

)
=

Effects of different treatment options on
nasal, ocular, bronchial symptoms and QoL

- Oral vs nasal treatment

- Mono vs combined treatment

- Steroidal vs non-steroidal treatment
- Pharmacotherapy vs AIT

Step-up or step-down treatment

- SECONDARY prevention: pharmacotherapy,
AIT and control of environmental triggers

- TERTIARY prevention: prevention of organ
damage

ENDOTYPE-driven treatment plan

Design of patient-centered treatment plan,
taking into account patients’ preference
and availability/affordability of treatment
AIT vs biological treatment
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History
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