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Definitie astma

Herhaalde episoden van hoesten, wheezing, kortademigheid
Variatie in tijd, frequentie en intensiteit
Chronische luchtweginflammatie

Reversibele luchtwegobstructie

GINA guidelines 2018



Astma in kind <5 jaar \A\W
Preschool wheezing W ‘,
Viral induced wheezing ' 

Happy wheezer

Zuigelingenastma Recidiverende

bronchiolitis

Bronchiale hyperreactiviteit

e Reversibele obstructie?

* Luchtweginflammatie?



Not all that wheezes is asthma

* Moeilijke diagnose!

* Frequent wheezing in jonge kinderen met luchtweginfectie
* Velen zullen geen astma ontwikkelen
* Astma medicatie kan geindiceerd zijn onafhankelijk van diagnose van astma



Wheezing

* Parent-reported vs. physician-observed
* Piepende ademhaling agv. vernauwing thv. onderste luchtwegen

» Differentiéren met andere respiratoire geluiden
* Inspiratoir vs. expiratoir
* Reutelen, stridor, ronchi...



Preschool asthma phenotypes

IgE-associated
wheeze/asthma

Non-atopic
wheezers

Transient early
wheezers
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Wheezing
Prevalence

Age {years)

Silverman 1997, Martinez 2002



Prevalentie

* Heel frequent bij jonge kinderen

* 30% minstens 1x voor leeftijd 3 jaar

Childhood asthma: age distribution in the outpatient department
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Childhood asthma
hospital admission rates

Admissions per 10 000 per year
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Fenotypes

Term

Definition

Temporal pattem of wheeze
Episadic (viral) wheeze

Multiple-trigger wheeze

Wheezing during discrete time periods, often in
association with clinical evidence of a viral cold,
with absence of wheeze between episodes
Wheezing that shows discrete exacerbations,
but also symptoms batween episodes

Brand, ERJ 2008



Prognose

* Prognose op jonge leeftijd moeilijk te geven:
* zuigelingen en peuters: peuterastma: 2/3 verdwijnt tegen leeftijd 6 jaar

e Astma:
e 25% klachten in eerste 6 maand
* 75% heeft klachten voor 3 jaar



3 years

13
sRN
*
(Kpa's) —
12
L
114 .
=il L]
10
09
o Translert  Lste-onset  Paersistont
heezing eady wh by wheaze

5 years
b) 13 ' &
SRow I
(kPars) !
* —
%.2 . —_—
| { .
B 1
1.1 4 T [
1.04 v v
No Transerd  Late-cnsel  Persstent
wheezng  eady wheeze wheeze wheaze
N =690

Lowe 2005



‘Heeft mijn kind astma?’

mAPI

Primary  Z4 wheezing episodes in a year

AND

Secondary At least 1 major: OR At least 2 minor:
Parental physician-diagnosed asthma Wheezing varelated to colds Modified astma
Physician-diagnosed atopic dermatitis Eosinophils 4% in circulation P redictive index
Allergic sensitization to at least one aeroallergen Allergic sensitization to milk, egg. or peanuts

Chang, JACI 2013



Risicofactoren voor ontwikkeling van astma

e Genetische predispositie

* Atopie

Table 3. ~Multivariate analysis for the persistence of early life
wheezing

Risk factors p-value OR 95% Cl
Recurrent chest infections at 2 yrs 0.0 19 10537
Family history of asthma 0,010 231 122437
Atopic SPT at 4 yrs <0001 573 295-11.12
Nasal symptoms at 1 yr 0039 043 019096

Kurukulaaratchy R.J. 2003
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Diagnose

Anamnese

Klinisch onderzoek

Aanvullend onderzoek

Differentieel diagnose

Respons op behandeling




Anamnese

Symptomen:
* Aard: piepen, (nachtelijk) hoesten, kortademigheid, bronchorroe
e <2 jaar:voedingsproblemen, luide ademhaling, tirage

e >2 jaar: vermoeidheid, schoolverzuim, inspanningsgerelateerde klachten, vermijden van
activiteiten
* Frequentie: aantal exacerbaties, recurrente/chronische klachten
* Triggers

Slaappatroon

Nasale klachten

Eczeem



Uitlokkende factoren

Allergie
Gastro-oesophagale reflux
Virussen

Inspanningen

Niet-specifieke prikkels:
e Koude lucht
* Prikkelende geuren
e Passief roken
e Pollutie
e Huisdieren
* Vochtigheid/schimmels

Pollutio

Bugs)in thg home

Stress

s

Anger

Chemical fumes
[4
g :
Strong odors / &y
*’j Fungus spores

Smoke .

Asthma Triggers



Klinisch onderzoek

* |nspectie
* Dyspnoe, tachypnoe, ademhalingsarbeid
* Eczema

* Auscultatie
* Piepen, verlengd expirium, verminderd inkomend ademgeruis

 NKO-onderzoek, cervicale klieren, ...



Aanvullend onderzoek

Astma = klinische diagnose

Uitsluiten van andere ziektes: obv. anamnese of igv.
treatment failure

e RX thorax
* 24u-pHmetrie
* Zweettest
* Bronchoscopie

Allergie
* Bloedafname
* Huidpriktesten

Longfunctie: vanaf 6 jaar




Differentiaaldiagnose

* Virale infecties

e Gastro-oesophageale reflux
* Mucoviscidose / PCD

* Vreemd voorwerp aspiratie

e Congenitale afwijkingen van de luchtwegen
* Tracheo-/bronchomalacie
* Vasculaire compressie

* Bronchopulmonale dysplasie

* |mmuundeficiéntie



Table 1

Clinical clues to alternative diagnosis in children with wheezing.

Clinical clue Possible diagnosis

PERINATAL AND FAMILY HISTORY

Symptoms present from birth Chronic lung disease of prematurity, PCD, CF
Family history of unusual chest disease CF, Neuromuscular disorders, PCD

Severe upper respiratory tract disease PCD

SYMPTOMS AND SIGNS

Persistent moist cough PBB, Bronchiectasis, Recurrent aspiration, PCD, CF
Excessive vomiting GERD (w/without aspiration)

Dysphagia Swallowing problems (w/without aspiration)

Breathlessness with light headedness and peripheral tingling Dysfunctional breathing, Panic attacks

Inspiratory stridor Tracheal or laryngeal disorder

Abnormal voice or cry Laryngeal problems

Focal signs in chest Developmental anomaly, FB, Post-infective syndrome

Persistent wheeze Extrinsic intra thoracic airway compression, Airway-malacia, Luminal obstruction, CF, FB
Finger clubbing CF, Bronchiectasis

Failure to thrive CF, GERD

Uliman 2018
CF, cystic fibrosis; FB, foreign body; GERD, gastro-esophageal reflux disease; PBB, protracted bacterial bronchitis; PCD, primary ciliary dyskinesia.












Malacia of the central airways
58/124 (46%)

Tracheomalacia 24/124(19%)

Laryngotracheomalacia 12/124
(10%)

Bronchomalacia 11/124 (9%)

Laryngomalacia 7/124 (6%)

Localised pulsatile compression
4/124(3%)

European Respiratory Journal 2011






Behandeling

* Preventie!

Normal bronchiole Asthmatic bronchiole

* Farmacotherapie

* Onderhoudsbehandeling
Bronchodilatatoren:

SABA, LABA

* Noodbehandeling

Anti-inflammatoire
medicatie: ICS, LTRA



Preventie

* Mijden van triggers
e Passief roken
e Virale infecties

* Allergenen
* Gastro-oesophageale reflux behandelen

Hay Fever Prevention Tips

antihe

® )
A\ i¢§

Wipe away the dust

=

FE—A

Close the
window

Blowing nose Use vacuum cleaner

® . Use HEPA filter
-
Change bed sheet regularly Sleep more and early

ha
. e Wear a dust mask I,
during outdoor 4
activity _

Stay indoor Cut aleohol intake

Bl alamy stock photo
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Symptoms
Exacerbations
Side-effects Asthma medications
Parent satisfaction Non-ph ological strategies
Treaﬁ:::me risk factors
L
&
STEP4
STEP3
PREFERRED STEP1 !
CONTROLLER & CC:""““er
CHONeS D Double & refer for
- O ‘low dose’ specialist
Daily Io,@dose ICS Ics assessment
Y
Q-
cont?'oﬂl,lz: Leukoﬂi@mceplorantagonist (LTRA) Low dogg JCS + A’;ﬁ",g;‘
; @?‘ Intermittent ICS fequency
options ~ Add intermitt ICS
RELIEVER \2,\{0’ As-needed short-acting beta,-agonist (all chidren)
O
CONSIDER | Infrequent -\, "Symptom pattern consistent with asthma (Box 6-2) { Asthma diagnosis, and: Not well-
THIS STEP FOR |viral ng ; and asthma symptoms not well-controlled (Box 6-4), i not well-controlied on : controlied
CHILDREN |[and ng ¢ or 23 exacerbations per year low dose ICS on double
: ICS
WITH: :;eywmg::n“;al Symptom pattern not consistent with asthma
Box 6-2) but wheezin iIsodes : :
(Box 6-2) f'.»ccur fre)quenﬂy, eq. gv:?y 6-8 weeks. First check diagnosis, inhaler skills,
Give diagnostic trial for 3 months adherence, exposures

Gina 2018



Inhalatiecorticosteroiden

* Eerste keuze behandeling

 Actieve producten:
e Budesonide (Pulmicort®, Miflonide®)
* Fluticason (Flixotide®)
e Beclomethasone (Qvar®, Beclophar®)

e Bijwerkingen
* Lokaal: spruw, heesheid

e Systemisch: groeivertraging, hypertensie, diabetes, osteoporosis, obesitas,
moonface, acne, glaucoom, ...



L TRA: Montelukast

e Add-on bij ICS
» Alternatief voor mild astma (monotherapie) of bij viraal geinduceerd wheezing
* Alternatief bij steroidfobie of contra-indicatie voor ICS

* Oraal
* dosis afhankelijk van leeftijd

4dmg 2-5j
* 5mg 5-15j

e 10mg>15]
* 1x/d weg van maaltijden

* Bijwerking:
* Hoofdpijn
* Buikpijn
* Nachtmerries



LABA: langwerkende 2- mimetica

Formoterol (effect binnen de 5 minuten, duur: 12u)
* Kan ook in acute crisis helpen

Salmeterol (effect na 20 min, duur: 12u)
* Neiging tot betere astmacontrole tov Formoterol

Nooit in monotherapie!! Altijd + ICS

Voorbehouden voor ernstig astma

Geen gegevens < 5jaar, vnl. kinderen >12 jaar

Weinig bijwerkingen (tremor, duizeligheid)



Wanneer behandelen?

e Episodic viral wheeze

* Geen wheezing tussen verkoudheden

Intermittente behandeling met SABA
Duur? Min. 1w of 48u symptoomvrij




Wanneer behandelen?

* Multiple trigger wheeze

* Ernstige klachten van wheezing (> 1 episode/maand, >3
episoden/6 maand)

» Ziekenhuisopnames / hypoxie

* Inspanningsgebonden klachten / nachtelijk hoesten / familiale
atopie

Proefbehandeling met ICS
Duur? 6-8 weken




Proefbehandeling met ICS
Duur? 6-8 weken

Verbetering?

Stop proefbehandeling

Herval? l

Herstart behandeling met ICS

Titreer naar laagst mogelijke dosis

Geen verbetering?

Stop behandeling

Overweeg andere diaghose

Controleer inhalatietechniek/
therapietrouw




>

Probability of best response

Probability of best response

L0

or

Not aeroallergen Aeroallergen
sensitized (N = 130) sensitized (N = 100)

p=00036

[T

(10 043y IG5 3 Avrwweded K3 13 DadyiTHA

Blood eosinophils Blood eosinophils
<300/pL (N = 113) 2300/pL (N = 92)

p=00071
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Probability of best response

Notsensitized ~ Notsensitizedand  Sensitized and Sensitized and
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FIG 4. Probability of best response based on aeroallergen sensitization (A), previous exacerbation (B), sex
{C), eosinophil count of 300/uL or greater (D), and combination of sensitization and eosinophil counts {E).
P values correspond to the test of interaction between the predictor and treatment and indicate whether
the pattern of treatment response differs according to subgroup. Sample sizes correspond to participants
with evaluabile data (n = 230).

Fitzpatrick 2016



Puffins..

J

Inhalatietherapie

* Correcte techniek heel belangrijk

e Afhankelijk van
* Leeftijd
* Inspiratoire flow
* Frequentie dosissen
* Activiteiten, school




Inhalatiemethoden

Aerosol

Doseeraerosol + voorzetkamer (met masker of mondstuk)

Autohaler

Droogpoederinhalator



Written and
practical tests
on inhaler
techniques

Table 3.

Mean = SD Scores by Profession

RTs Pharmacists RNs Physicians
(n = 20) (n=8) (n=21) (n=14)
Written
Before 700*+114* 783+ 180 605140 542+11.1
After 719+79 81.7+202 635*+127 558*124
Practical
Before 77.3+122% 772 +80 674+ 158 56.1 £ 8.6
After 836+ 106f 82515 716 = 12.2 0+ 163
N = 63.

* Significant difference from registered nurses and physicians.
T Significant difference between before and after.

RTs = respiratory therapists
RNs = repistered nurses

Alismail 2016
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Inhalatietechnieken

<2j: aérosol/ doseeraérosol via voorzetkamer met masker

2-4j: aérosol in acute fase / doseeraérosol via voorzetkamer met masker in onderhoud

4-6j: doseeraérosol via voorzetkamer met mondstuk/ Autohaler / Droogpoederinhalator

>6j: Droogpoederinhalator




Aérosol

NI N

Op elke leeftijd Werkelijke dosis toegediend = ?

Wanneer spacer onmogelijk is (CP-patiént, angst) * Natte aerosol — infectierisico

Acute situatie (tachypnoe) Tijdrovend

Onhandig

Gelijktijdige toediening 02 mogelijk



\\\\\\\m“\l“l\Ill“l\lﬂl\\\llulmI\‘“\'

Gestandardiseerde dosis

Voor alle leeftijden

Minder medicatieverlies
Minder orofaryngeale depositie

Betere therapietrouw

* Techniek belangrijk
e Geen uniformiteit spacers

* Minder goed verdragen bij dyspnoe



Figure 4. Forest plot of comparison: | Spacer (chamber) versus Nebuliser (Multiple treatment studies),

outcome: |.l Hospital admission.

Holding Chamber Nebuliser Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Adults
Colacone 1993 1 40 0 40 15% 3.00([0.13,71.51) >
Dhuper 2008 1 29 2 29 61% 0.50[0.05,5.21]
Idris 1993 1 15 1 20 26% 1.33[0.09,19.64]
Raimondi 1997 0 9 0 9 Not estimable
Rao 2002 0 25 1 25  46% 0.33[0.01,7.81] ¢
Rodrigo 1993 5 49 4 48 12.3% 1.22[0.35,4.29] D E—
Rodriguez 1999 14 36 17 33 540%  0.75[0.45,1.28] —
Turner 1988 4 27 5 26 155% 0.77 [0.23, 2.56] —_—
Vivek 2003 5 68 1 54 34% 397[0.48, 3299 >
Subtotal (95% CI) 298 284 100.0% 0.94[0.61, 1.43] ‘
Total events N N
Heterogeneity: Chi*=3.99,df=7 (P=0.78), F= 0%
Test for overall effect Z=0.29 (P=0.77)
1.1.2 Children
Chong-Neto 2005 0 20 0 10 Not estimable
Chou 1995 4 Al 5 81 11.4% 0.91[0.25, 3.27) —_—
Direkwatanachai 2008 1 68 2 77 46% 0.57 [0.05,6.11]
Jamalvi 2006 4 84 7 66 191% 0.45[0.14,1.47] e
Leversha 2000 10 30 18 30 438% 0.56 [0.31,1.00] ——]
Ploin 2000 3 K}l 3 32 7.2% 1.03([0.23,4.73)
Sannier 2007 6 39 3 40 72% 2.05[0.55,7.63] ——
Vazquez 1992 0 9 0 9 Not estimable
Williams 1996 2 42 2 18 68% 0.43[0.07,2.81]
Subtotal (95% CI) 394 363 100.0%  0.71[0.47,1.08] <
Total events 30 40
Heterogeneity. Chi*= 4.45 df=6 (P=0.62), F=0%
Test for overall effect Z=1.61 (P=0.11)
005 02 5 20

Test for subagroup differences: Chi*= 0.85, df=1 (P = 0.36), F= 0%

Chamber better

Nebuliser better

Cates 2013 Cochrane review



Figure 6. Forest plot of comparison: | Spacer (chamber) versus Nebuliser (Multiple treatment studies),
outcome: 1.9 Rise in pulse rate (% baseline) [%].

Holding Chamber

Nebuliser
Study or Subgroup  Mean [%] SD[%] Total Mean [%] SD[%] Total

Mean Difference

Weight IV, Random, 95% CI [%]

Mean Difference
IV, Random, 95% CI [%]

1.9.1 Aduits
Colacone 1993
Idris 1993

Rao 2002
Rodrigo 1993
Rodrigo 1998
Rodriguez 1999
Turner 1988
Subtotal (95% CI)

Heterogeneity: Tau®*= 0.00; Chi*= 2.83, df=6 (P=0.83); F=0%

-1
1
-15.91
-1.32
-10

0

-4

19 40
16 15
6.95 8
138 49
19.7 "
1.7 36
16 27
186

Test for overall effect: Z= 0.85 (P = 0.39)

1.9.2 Children
Batra 1997

Chong-Neto 2005

Chou 1995
Duarte 2002
Jamalvi 2006
Leversha 2000
Sannier 2007
Vazquez 1992
Yasmin 2012
Subtotal (95% CI)

-128
206
5

15
-18
01
228
-10
-3

94
104
124
207
16.4

7.2
247

10

91

4

0
1258
-0.44
2
13
3

-24

19
18
9.02
14.2
19.7
107
20

116
122
17.3
181
16.7
7.2
124
8

1"

Heterogeneity. Tau*= 9.86; Chi*= 16.85, df=8 (P = 0.03), F=53%

Test for overall effect. Z= 3.61 (P = 0.0003)

Test for subgroup differences: Chi*= 4,03, df=1 (P=0.04), F=752%

11.6%
6.3%
16.3%
258%
3.0%
287%
8.4%
100.0%

13.0%
7.4%
14.2%
7.2%
133%
16.8%
7.6%
8.0%
12.4%
100.0%

-5.00 [13.33,3.33]
1.00 [110.30,12.30]
-3.33[10.35,3.69]
-0.88 [[6.45, 4.69]
-8.00 [-24.46, 8.46]
1.30 [-3.99, 6.59]
-1.00[-10.77,8.77]
-1.23 [-4.06, 1.60]

-5.40 [-10.74,-0.06)
412,30 }21.13,-3.47)
-10.00 [-14.74,-5.26)
-5.00 [-14.03, 4.03]
-1.00 [-6.16, 4.16)
-7.1510.79,-3.51]
2,60 [-6.07,11.27]
-10.00 [-18.37,-1.63)
-0.60 [-6.20, 5.00]
5.41[-8.34, -2.48]

P

]

o

‘1{*1““

20 -10 0 10

20

Chamber better Nebuliser better

Cates 2013 Cochrane review



Figure 5. Forest plot of comparison: | Spacer (chamber) versus Nebuliser (Multiple treatment studies),
outcome: |.3 Duration in emergency department (minutes). [mins].

Mean Difference

Mean Difference
IV, Random, 95% CI [mins]

Study or Subgroup _ Mean [mins] SD [mins] _Total Mean [mins] SD [mins] Total Weight IV, Random, 95% Cl [mins]

Holding Chamber Nebuliser
1.3.1 Aduits
Idris 1993 93 48 15 102
Rodrigo 1993 131 100 49 116
Subtotal (95% CI) 64

Heterogeneity. Tau®*= 0.00, Chi*= 086, df=1 (P=0.35),F=0%
Test for overall effect: Z=0.14 (P=0.89)

1.3.2 Children

Chou 1995 66 N 71 103
Duarte 2002 411 17.7 97 66.9
Sannier 2007 108 13 28 148
Subtotal (95% CI) 196

Heterogeneity. Tau®= 49.21, Chi*= 5.88, df= 2 (P = 0.05), F= 66%
Test for overall effect: Z=6.67 (P < 0.00001)

Test for subqroup differences: Chi*r=6.52, df=1(P=0.01), F=84.7%
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Autohaler
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e Geen spacer nodig
e Gebruiksvriendelijk

* Diepere longdepositie door kleinere
deeltjesgrootte
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e Vanaf +/- 6 jaar
* Niet voor alle astma-medicatie

* Orale depositie



Droogpoederinhalator
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* Geen spacer Hoge inspiratoire kracht nodig

* Geen gas Orale depositie

* Gebruiksvriendelijk en discreet Opgelet bij lactose-intolerantie

Moeilijk bij acute aanval



Types droogpoederinhalatoren

Aerolizer
* Foradil®, Miflonide®, Beclophar® *‘
‘i ~
Discus !

* Flixotide ®, Serevent®, Seretide®

Novolizer
* Novolizer Budesonide®, Novolizer Salbutamol®, Novolizer Formoterol ®

Turbohaler
e Bricanyl®, Pulmicort®, Oxis®, Symbicort®




Take home message

* Wheezing is not always asthma

* Astma-behandeling kan soms aangewezen
Zijn

* Bij onbevredigende respons op ICS: denk
aan alternatieve oorzaken

e Correcte inhalatietechniek en educatie
van patiént zeer belangrijk
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