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Problems in pediatric asthma

* Diagnosis: wheezing child - which
one is asthma?

 Treatment: how to manage
children with recurrent wheezing?

+ Safety: prolong use of ICS - is it
safe?



Wheezing child
Which one is asthma?



Children under five -
especially under 2 years of age



Case 1

LANAEANE 4 LWHayu nuaIaaIAIs laNIALRY
nauun 3 Ju erundutiulinie 1aldwu
Ventolin nebulization 3 Yufinnu fvviauat

UseihdoneusniAngunad birth weight
3,080 g. LA&IMILUNLLY

PE: T 38 °C, RR 60/min, dyspnea

Lungs - generalized wheezing with
coarse crepitation

Others - NAD
Sp0O, 92%
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TsaNAadININNgH Aa

A. Asthma
B. Bronchiolitis
C. Pneumonia

D. WARI (wheezing-associated respiratory
infection)

E. liuwulx davnistiauatiuiéu



Case 2

ianuiedvang 1 1 14 1a wauun 3 ju

- 2181 4 thiau Ia1n1sld 1a rau daslduau
Tsenenuna Afssuiludanuiy

- 218 6 WAy 7 iau tluvaanaudntay

- a1g 9 iau uldasuu
NNASIGAIUAUSA B TUTSIWENLIA WYL

Liflsziagluitiuasauadl wsntiaidné

PE 21quedl: T 38 °C, dyspnea,

lung — wheezing with coarse crepitation both lung,

Others — WNL
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TsaNAadININNgH Aa

A. Asthma
B. Recurrent bronchitis
C. Recurrent pneumonia

D. WARI (wheezing-associated respiratory
infection)

E. liuwulx davnistiauatiuiéu



vinuazlrinisauasnetanauiilu
s¢e1zeNNaeNg Ly (case 2)

A. Wienugnavaanauaiiannis

B. 14 ketotifen Ausiatiiag

C. 1% antileukotriene Ausatilav

D. 19 inhaled corticosteroid Wusiaiiiag
E. ‘BiniiladgiasnistiayatiuLéin



Case 3

wanuedvane 1 1 3 wiiau BW 11.4 kg
1se36: a1e 6 thau 411 1a wau admit 6 Ju Dx
pneumonia
alg 7 thiau 14 la viau an dne1Alln e
wummu weilianniTlanasviaunatiau 6iad
admit tHawueLdauay 1-2 A5y NnAsITIKTA
IUAE meoﬂso“l,uu"lm Auilaqiiu
ndluniniias L RE9Q ALY
WauNUIE6 fAznaane 5 1 viaudaadasnuen
PE aiquedl: T 36.8 °C, dyspnea,
lung — sonorous rhonchi with coarse
crepitation both lung,
Others — WNL
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TsaNAadININNgH Aa

A. Asthma
B. Recurrent bronchitis
C. Recurrent pneumonia

D. WARI (wheezing-associated respiratory
infection)

E. liuwulx davnistiauatiuiéu



vinuazlrinisauasnetanauiilu
seIeNIaLiNg 15 (case 3)

A. Wienugnavaanauaiiannis

B. 14 ketotifen Ausiatiiag

C. 1% antileukotriene Ausatilav

D. 19 inhaled corticosteroid Wusiaiiiag
E. ‘BiniiladgiasnistiayatiuLéin



Definition

Asthma is a chronic inflammatory disorder of

the airways in which many cells and cellular
elements play a role

The chronic inflammation is associated with
the airway hyperresponsiveness that leads
to recurrent episodes of wheezing,
breathlessness, chest tightness, and

coughing, particularly at night or early
morning....

oenemerne. .Often reversible either spontaneous
or with treatment
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Diagnosis

Problems in diagnosis especially in young
children

1. Atypical case

- Cough-variant asthma

- Chronic nocturnal cough
—=ClC

2. Many wheezing phenotypes: transient
wheezer, virus-induced wheezing
(WARTI)
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Diagnosis

Many wheezing phenotypes in children
< 5 years esp less than 3 years old

- Variable response to bronchodilators

- Limitation to routine airflow
assessment such as PEF, spirometry

- Mostly trigger allergens are
respiratory viral infections



Wheezing
prevalence

preterm, smoking WARI IgE-associated
wheaazafasthma
Transient early ;
wheezers Non-atopic l

_ V-

1
1
[
i
|
I wheezers
1
|
1
i
i
i

s

)\.

74

L]
@
L

11
Age in years

Stainm &f & 1897 Martiner and Haelms 19598



Diagnosis

Children < 5 years esp less than 3

Simple clinical index

- Frequent episodes of wheeze (more than
once a month) > 3 (Practall guideline)

- Presence of risk factors

- 1 major: parental history of asthma or
eczema or

- 2/3 minor: eosinophilia, wheeze without cold,
allergic rhinitis



Case 1

LANAEANE 4 LWHayu nuaIaaIAIs laNIALRY
nauun 3 Ju erundutiulinie 1aldwu
Ventolin nebulization 3 Yufinnu fvviauat

UseihdoneusniAngunad birth weight
3,080 g. LA&IMILUNLLY

PE: T 38 °C, RR 60/min, dyspnea

Lungs - generalized wheezing with
coarse crepitation

Others - NAD
Sp0O, 92%



Case 1

LANAEANE 4 LWHayu nuaIaaIAIs laNIALRY
nauul 3 Ju aundaiiulidnia 1aldviu
Ventolin nebulization 3 Yufinnu fvviauat

UseitdoneusniAnaunad birth weight
3,080 g. LA&IMILUNLLY

PE: T 38 °C, RR 60/min, dyspnea
Lungs - generalized wheezing with

coarse crepitation
Others - NAD

1st wheeze in infant

Sp0, 92%



Acute (viral) bronchiolitis



Case 2

ianuiedvang 1 1 14 1a wauun 3 ju
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PE 21quedl: T 38 °C, dyspnea,

lung — wheezing with coarse crepitation both lung,

Others — WNL

!:.‘Hf, FACULTY OF MEDICIME



Case 2

ianuiedvang 1 1 14 1a wauun 3 ju
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PE 21quedl: T 38 °C, dyspnea,

lung — wheezing with coarse crepitation both lung,

Others — WNL

Recurrent wheeze
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Wheezing-associated
respiratory infection (WARTI)
or

Viral-induced wheezing
- Recurrent wheezing
- No significant risk factor



Case 3

wanuedvane 1 1 3 wiiau BW 11.4 kg
1se36: a1e 6 thau 411 1a wau admit 6 Ju Dx
pneumonia
alg 7 thiau 14 la viau an dne1Alln e
wummu weilianniTlanasviaunatiau 6iad
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PE aiquedl: T 36.8 °C, dyspnea,
lung — sonorous rhonchi with coarse
crepitation both lung,
Others — WNL
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Case 3
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Asthma

- Recurrent wheezing

- Wheezing apart from cold
- Allergic rhinitis

- (Hx of asthma in sibling)



Case 2
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Case 3

wanuedvane 1 1 3 wiiau BW 11.4 kg
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Diagnosis

Children < 5 years esp less than 3
Diagnostic test

Trial of treatment with ICS and short
acting bronchodilator

Marked clinical improvement during
treatment and deterioration when it is
stopped

GINA 2011



Viral bronchiolitis or viral-
induced wheezing

* Mostly caused by rhinovirus, RSV

» Evidence from longitudinal cohort studies
demonstrates that wheezing that begins in
early life and continues into the school years
generally persists into adulthood

- This persistent wheezing is associated with
lung function deficits and airways
hyperresponsiveness that appear to be
established in the first few years of life

Roni Grad, et al. J Allergy Clin Immunol, 2012
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Wheezing child

\ 4

Virus-induced wheezing
- Age < b5 years

- Wheeze with cold

* No history of allergy
in family and self

'— > 3 times

Therapeutic with
ICS+bronchodilator 2-3 mo

A A 4

Suggestive Asthma age > 5y
- Trigger by allergen,
exercise, etc

* Wheeze apart from cold

* With history of self atopy
(atopic dermatitis, allergic
rhinitis)

* With parents history of
asthma

- Very good response to
bronchodilator

No response Improve - of f

If‘ for other and FU
diseases

——>

|

Dx - Asthma
Start treatment

RecurrenT Wheeze !:.';%:f, I;u'll-l I‘n. OF MEDICIME



Problems in pediatric asthma

* Diagnosis: wheezing child - which
one is asthma?

 Treatment: how to manage
children with recurrent wheezing?

+ Safety: prolong use of ICS - is it
safe?



Ao

Prevention in

Levels of Asthma Control

Global S’rra’re% for Asthma Management and
ildren 5 Years and Younger

Characteristic

led

Partly controlled

(any measure present in any
week)

Uncontrolled

(>3 features of partly con-
trolled present in any week

wheezing, cough,
difficult breathing

Daytime symptoms:

ek,
eriods of
s and
use of a
hodilator)

>Twice a week

(typically for short periods of
the order of minutes and
rapidly relieved by use of a
rapid-acting bronchodilator

>Twice a week

(typically last minutes or
hours or recur, but partially
or fully relieved by a rapid-
acting bronchodilator

Limitations of
activities

active,
without
ptoms)

Any
(cough, wheeze or difficulty

breathing,during exercise,
play or laughing)

Any
(cough, wheeze or difficulty

breathing,during exercise,
play or laughing)

Nocturnal
symptoms or
awakening

cturnal
sleep)

Any

(coughs during sleep or
wakes with cough, wheezing,
and/or difficult breathing)

Any

(coughs during sleep or
wakes with cough, wheezing,
and/or difficult breathing)

Need for
reliever/rescue

eek

> 2 days/week

> 2 days/week

Any exacerbation should prompt review of maintenagce treatiment'




TREATMENT STEPS
STEP STEP STEP

2 3 4

asthma education

environmental control

as needed rapid-

acting Bz-agonist as needed rapid-acting B2-agonist

SELECT ONE SELECT ONE  ADD ONE OR MORE ADD ONE OR BOTH

low-dose ICS* low-dose ICS medium- or oral
plus long-acting high-dose ICS  glucocorticosteroid
B2-agonist plus long-acting (lowest dose)
Bo-agonist

leukotriene medium- or leukotriene anti-lgk
modifier* high-dose ICS modifier treatment

low-dose ICS plus  sustained-release
leukotriene modifier theophylline

CONTROLLER OPTIONS

low-dose ICS plus
sustained-release
theophylline

*inhaled glucocorticosteroids
** receptor antagonist or synthesis inhibitors




Case 2
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PE 21quedl: T 38 °C, dyspnea,

lung — wheezing with coarse crepitation both lung,

Others — WNL
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vinuazlrinisauasnetanauiilu
SYELENIALNI 1T

A. mwmwaamamamﬁmms

B. 14 ketotifen Ausiatiiag
C 1 antileukotriene Augiaiiiag
‘ °I,1/1 inhaled corticosteroid wusiaiiag
E. ‘BiniilagiasnistiayatiuLéin



Case 3
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vinuazlrinisauasnetanauiilu
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Problems in pediatric asthma

- Diagnosis: wheezing child - which one is
asthma?

+ Treatment: how to manage children with
recurrent wheezing?

-How to step up treatment

+ Safety: prolong use of ICS - is it
safe?



Case 2
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NN LA Tin1995n 18 Inhaled budesonide
(200 ug/puff) 1 puff bid via face mask
spacer

LHutan 6 thay Tan1faaIuA155NEN

wm‘1ﬁ’aﬁgmyuauéﬂaﬂﬂvﬁumﬁqnLa’iuﬁﬂ
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vinuazliinsquatanuaisiiacing'ls

. \An ICS flu 400 ug (2 puffs) bid
wasudlu FT/SM inhaler (50/25) 1x2
. wasuflu FT/SM inhaler (125/25) 1x2
. Wy antileukotriene
igNntdutfndafaaiuan 3 weau

moowm >



Case 4

Lnuedvane 4 il 6 iau
15276 14 1a vau avuaag 2 1 1duau
SN TTINENTIANALAD U
Jiaane 4 1 1asun1sitiasiacily asthma 3
1a5un199n 1628 Budesonide inhaler (200
ug) 1 puff bid

BnadsNElA 6 Lhiau ann1srnvaantaniiasg
9629 1UUAUTTINENLIAAN 2 AV

AULHAAMINDINTT JUEH



vinuazliinsquatanuaisiiacing'ls

. v ICS flu 400 ug (2 puffs)x2
v@suiilu Fluticasone inhaler (125) 2x2
. wasulu FT/SM inhaler (125/25) 2x2

. WiAN antileukotriene
Wiendudndafnainan 3 weau

moowm >



TREATMENT STEPS
STEP STEP STEP

2 3 4

asthma education

environmental control

as needed rapid-
acting Bz-agonist

as needed rapid-acting B2-agonist

TONE ADD ONE OR MORE ADD ONE OR BOTH

low-dose ICS* low-dose ICS medium- or oral
plus long-acting high-dose ICS  glucocorticosteroid
B2-agonist plus long-acting (lowest dose)
Bo-agonist

leukotriene medium- or leukotriene anti-lgk
modifier** high-do-—A s . e
— Preferred option for
ow-dose
leukotriene C(dUH' and older'
low-dose childr'en

sustainedkt
theophylline

CONTROLLER OPTIONS

*inhaled glucocorticosteroids
** receptor antagonist or synthesis inhibitors




TREATMENT STEPS
STEP STEP STEP

2 3 4

asthma education

environmental control

as needed rapid- as needed rapid-acting Bz-agonist

acting Bz-agonist

SELECT ONE SELECT ONE

ADD ONE OR MORE ADD ONE OR BOTH

low-dose ICS* low-dose ICS
plus long-acting

B2-agonist

medium- or
high-dose ICS

leukotriene
modifier**

low-dose ICS plu
leukotriene modifier

medium- or oral
high-dose ICS  glucocorticosteroid
plus long-acting (lowest dose)
Bo-agonist

CONTROLLER OPTIONS

low-dose ICS plus
sustained-release
theophylline

*inhaled glucocorticosteroids
** receptor antagonist or synthesis inhibitors

—< 3 years

leukotriene
—nodifier

For chidren

anti-lgk

freatment




Step up therapy to gain control

Step down If appopriake Step down I sppoprats

ICS or LTRA*
g BOP equivalght) (doss depands on age)

. l

Insutchant comtral™*

Increass 1CS dose =7

:

Insuticlant corrol**

:

Increase ICS dose (200 pg BOP aquivalent)

A LTRATO 125
ar

Add LABA

Insutficlent control**

l

Consldar athar optlons
“Theophylins
*Cral eortioskroks

Children
< B years

Step up with
doubling the
initial dose

Allergy
2008

e EHOMN KAEN LUMNIVERSITY
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Step up in children > 4 yr



INCREASE
TREATMENT STEPS
STEP STEP STEP

1 2 3 4 S

asthma education

environmental control

as needed rapid-

acting Be-agonist as needed rapid-acting Bz-agonist

SELECT ONE SELECTONE  ADD ONE OR MORE ADD ONE OR BOTH

low-dose ICS” low-dose ICS medium- or oral
plus long-acting high-dose ICS  glucocorticosteroid
32-agonist plus long-acting (lowest dose)
Bz-agonist

leukotriene medium- or leukotriene anti-lgk
modifier** high-dose ICS modifier treatment

low-dose ICS plus  sustained-release
leukotriene modifiel theophylline

CONTROLLER OPTIONS

“low-dose ICS plus
sustained-release
theophvlline

"inhaled glucocorticosteroids
** receptor antagonist or synthesis inhibitors




BADGER Study

( Best ADd-on therapy Giving Effective Response)

e NEW ENGLAN D
Robert F. Lemanske et al, N Engl J Med. 2010 JOURNAL of MEDICINE

Mar 18;362(11):975-85

o - HOM § Ry T 1w El .
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Background

- For children who
have uncontrolled

° TREATMENT STEPS
asthma despite A
the use of low- —

as needed rapid-

d o S e i n h a I e d acting B-agonist as needed rapid-acting Bz-agonist

- o SELECT ONE SELECT ONE  ADD ONE OR MORE ADD ONE OR BOTH
corticosteroids o B oo
. Rl |

(ICS), evidence
to guide step-up

leukotriene medium- or leukotriene anti-Ige
modifier** high-dose ICS modifier treatment

lovidose ICS plus  sustained-release
leukotriene modifier theophylline

CONTROLLER OPTIONS

S low-dose ICS plus
* e r' a ' S sustained-release
theophylline
“inhaled glucocorticosteroids

°
I ac k ' ng ** receptor antagonist or synthesis inhibitors
[ ]
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Study Overview

* Many children have uncontrolled asthma
symptoms when treated with low-dose inhaled
corticosteroids (ICS)

* In this three-way crossover trial, the
investigators asked whether doublmq the dose
of ICS, adding a leukotriene-receptor
antagomsf to the ICS, or adding a lona-acting
beta-aqonist to the ICS would result in better
asthma control

* Most children had a best response to the long-
acting beta-agonist, but some children had a
best response to an increased dose of ICS or a
leukotriene-receptor antagonist

The NEW ENGLAND
N y LT. :, 5 :, 2 i 1
JOUR al J AEEL L L i u-é- FACULTY F MMEDICIME




The primary outcome

"The differential response to each of the three
step-up therapies > 25%"

Criteria for the following three asthma-control
measures

1.The need for treatment with oral prednisone for
acute asthma exacerbations

2.The number of asthma control days: Asthma-
control day is day during which there was no use of
albuterol rescue , no use of a non study asthma
medication, no daytime or nighttime asthma
symptoms, no unscheduled visit to a health care
provider for asthma, and no peak expiratory flow of
less than 80% of the predetermined reference value.

3.The FEV1. e e T
e? FacuLTY OF MEDICINE



Schedule of Evaluations

Week
Visit
Skin Test

FENO, FO, and
Spirometry
BR4P
Methacholine
QoL

ACT or c-ACT

Run-in: 2-8 weeks

Adherence and
safety evaluation

Ix ICS
0 4
1 2
+ +
+

Randomization

-8
2a

W

Treatment Phase: 48 Weeks

Period 1 Period 2 Period 3

During each period, patients received 1CS plus one
of three add-on treatments: ICS or LABA or LTRA

& 12 16 20 24 28 132 36 40 44 48

4 5 6 7 8 9 10 11 12 13 14

+ + 4+ + + + o+ + + + o+
+ + +

+ + 4+ + + + o+ + + o+

J'" EHOMN KAEN LINIVERSITY
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Results

+ 165 patients completed the study period

+ A differential response occurred in
161/165 (987%)



Pairwise Comparison of Three Step-up
Therapies and the Overall Probability of

Best Response

LABA vs. ICS

LABA better
Meutral
ICS better

LABA vs. LTRA

LABA better
Meutral
LTRA better

ICS5 vs. LTRA

ICS better
Meutral
LTRA better

A Pairwise Comparisons

— 54% b 0.004
32%
52%
— p 0.02
34%
0 E'-IEI 4|{] EIID E:I'D
Percent of Patients

<@

KHOMN KAEN UNIVERSITY
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Pairwise Comparison of Three Step-up
Therapies and the Overall Probability of

Best Response

B Probability of Best Response

LABA

ICS

LTRA I I

| | |
0.0 0.1 0.2 0.3 0.4 0.5 0.6
Probability of Best Response

'J" KHOMN BEAEN LINIVERSITY
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BADGER Conclusion

* Nearly all the children had a differential
response to each step-up therapy

* LABA step-up was significantly more
likely to provide the best response than
either ICS or LTRA step-up

* However, many children had a best
response to ICS or LTRA step-up
therapy, highlighting the need to
regularly monitor and appropriately
adjust each child's asthma therapy
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Case 2

ianuedvane 1 1l

Usyifinsiauile: ane 3 wiau farn1sld 1a
Bay dadlduaulsyweruna ddadaiuldanuin

BnadANUULdFun IR i uaasauadntay 2
A% Uanuudn 1 A9 NnAsIRaIuausnI1U
T3INENLNA

Lifdszinniiuilumsaund’ wsatiadnf
PE aquzli: T 37.8 °C, dyspnea,
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Others — WNL
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NN lalyinissnale Inhaled budesonide
(200 ug/puff) 1 puff bid via face mask
spacer
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vinuazliinsquatanuaisiiacing'ls

Wi ICS wflu 400 ug (2 puffs) bid
B. 1&autflu FT/SM inhaler (50/25) 1x2
C. vaeauilu FT/SM inhaler (125/25) 1x2
D. 1A antileukotriene
E. Tvientduidniiafaaninan 3 thau



Case 4
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SN TTINENTIANALAD U
Jiaang 4 i lasunisifdadenilu asthma 39
1a5un199n 1681 Budesonide inhaler (200
ug) 1 puff bid

BnadsnE'la 6 Lhiau ann1srnvaantaniiasg
9629 1UUAUTIINENLNIAAN 2 AV

AULHAAMINDINTT JUEH
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vinuazliinsquatanuaisiiacing'ls

A. win Budesonide ilu (200 ug) 2x2

B. u@auiilu Fluticasone inhaler (125) 2x2
(C) wl@suiilu FT/SM inhaler (125/25) 2x2
D. \fiu antileukotriene

E. enuduipudafinninan 3 thau




Common problem in
pediatric patients



Case 5

LANKdvane 8 1l
- lawasvavlaagadyusiang 2+ f Ld5un1s¥n G
m2¢l Budesonide inhaler (200 ug) 1X2
- 9iyetlusnarnishidy fAninting uau'ld

- 1111 2 aduun lavasiauuau lild uAuaaaun
malaaunn fadldnuearnantivanthauay 1-2
A unndidauenainnisg

21715 LAY WAWLYiNu
rinuazgatansaiacine'ls
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Clinical course

Age, yr D N B ER PEFR PrePX NewPx
2 2 3 3 2 NA Salbutamol prn Budesonide (200) 1x2
2.6 0 1 1 0 NA Budesonide (200) 1x2 Budesonide (200) 1x2
3 1 2 2 1 NA Budesonide (200) 1x2 Budesonide (200) 1x2
3.3 1 2 2 1-2 NA Budesonide (200) 1x2 FT/SM inhaler (50/25)
1x2
3.6 1 2 3 1-2 NA | FT/SMinhaler(50/25) | FT/SM inhaler(50/25)
1x2 1x2
Montelukast (5) 1x1
4 0 2 3 1-2 NA | FT/SMinhaler(50/25) | FT/SM inhaler (50/25)
1x2 1x2
Montelukast (5) 1x1 Montelukast (5) 1x1
6 0 3 3 1-2 68% | FT/SMinhaler(50/25)

1x2
Montelukast (5) 1x1

?

o - HOM § Ry T 1w El
w FACULTY OF MEDICIME




vinuazlvinisauataniiiaang 6 1
A£i19'l9

. wasudlu FT/SM inhaler (125/25) 2x2
Lﬂaﬂumu FT/SM dry powder (100/50) 1x2
. \iiu Theophylline

. @782 compliance wag technique
Wiendufndnfnainan 3 teau

moom >



inical course

Age, yr D N B ER PEFR PrePX NewPx
2 2 3 3 2 NA Salbutamol prn Budesonide (200) 1x2
2.6 0 1 1 0 NA Budesonide (200) 1x2 Budesonide (200) 1x2
3 1 2 2 1 MNA Budesonide (200) 1x2 Budesonide (200) 1x2
3.3 1 2 2 1-2 NA Budesonide (200) 1x2 FT/SM inhaler (50/25)
Ix2
3.6 1 2 3 1-2 NA | FT/SMinhaler(50/25) | FT/SM inhaler (50/25)
1x2 1x2
Montelukast (5) 1x1
a 0 2 3 1-2 NA | FT/SMinhaler(50/25) | FT/SM inhaler (50/25)
1x2 1x2
Montelukast (5) 1x1 Montelukast (5) 1x1
6 0 3 3 1-2 68% FT/SMinhaler (50/25) | FT/SM dry powder
1x2 (100/50) 1x2
Montelukast (5) 1x1 Montelukast (5) 1x1
Theophylline 2 1x2
8 0 2 2 1-2 100 FT/SM dry powder
(250/50) 1x2 ?

Montelukast (5) 1x1
Theophylline 2 1x2

o " ] LI IWVERSIET
w FACULTY OF MEDICIME




vinuazliinsquatanuaisiiacing'ls

A. \An FT/SM dry powder (250/50) 2x2
B. 1#iu Montelukast iy 10 mg

C. a9nadau compliance wag technique
D. TvisntdulaudafanInan 3 thau

E. dseifiu co-morbidity



Case 5

LANYidvane 6 1l
- lawasuautaaqdonsang 2+ 1 1d5un1s¥nuGu
m2¢l Budesonide inhaler (200 ug) 1X2
- 9iyetlusnarnishidy fAninting uau'ld

- 111 2 aduun lavasrauuau li’la suAuAaaun
mialaaunn fadldnuearnaniivanthauay 1-2
A unndidauenainnisg

21715 LAY WAWLYiNu
rinuazgatansaiacine'ls
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Clinical course

Age, yr D N B ER PEFR PrePX NewPx
2 2 3 3 2 NA Salbutamol prn Budesonide (200) 1x2
2.6 0 1 1 0 NA Budesonide (200) 1x2 Budesonide (200) 1x2
3 1 2 2 1 NA Budesonide (200) 1x2 Budesonide (200) 1x2
3.3 1 2 2 1-2 NA Budesonide (200) 1x2 FT/SM inhaler (50/25)
1x2
3.6 1 2 3 1-2 NA | FT/SMinhaler(50/25) | FT/SM inhaler(50/25)
1x2 1x2
Montelukast (5) 1x1
a 0 2 3 1-2 NA | FT/SMinhaler(50/25) | FT/SM inhaler(50/25)
1x2 Ix2
Montelukast (5) 1x1 Montelukast (5) 1x1
6 0 3 3 1-2 68% FT/SMinhaler (50/25) | FT/SM dry powder
1x2 (100/50) 1x2
Montelukast (5) 1x1 Montelukast (5) 1x1
Theophylline %2 1x2
8 0 2 2 1-2 100 FT/SM dry powder FT/SM dry powder
(250/50) 1x2 (250/50) 1x2
Montelukast (5) 1x1 Montelukast (5) 1x1
Theophylline 2 1x2 Theophylline 2 1x2
Fluticasone nasal 1Xhs
9 0 0 0 0 108 FT/SM dry powder FT/SM dry powder
(250/50) 1x2 (250/50) 1x2

Montelukast (5) 1x1
Fluticasone nasal 1Xhs

Fluticasone nasal 1Xhs




Summary

* Recurrent wheezing > 3 times - ICS as
therapeutic treatment

» Appropriate dose of ICS

+ Before step up - look for

- Inhalation technique

- Compliance

- Environmental avoidance

- Co-morbidity esp. AR, sinusitis, OSA

!:.‘Hf, FACULTY OF MEDICIME



Problems in pediatric asthma

* Diagnosis: wheezing child - which
one is asthma?

 Treatment: how to manage
children with recurrent wheezing?

+ Safety: prolong use of ICS - is it
safe?



Safety profile of ICS

Growth

* No significant effects on growth of low
dose ICS (100-200 ug/day)

* Reduction on growth rate ~ delay in
skeleton maturation

+ Attain normal adult height (predict from
family members) but at a later age

* Uncontrolled or severe asthma adversely
affects growth and final adult height

w FACULTY OF MEDICIME



Safety profile of ICS

Bone

* No studies reported any
significant increase risk of
fracture or on bone density
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I | i loge- finhaled cori s in childreq with
asthma, a systematic review of the literature was performed focusing on
randomised, controlled studies of =12 months™ duration, to obtain data with
maximum relevance to clinical practice. Specific searches were conducted to

identify studies examining each of the following three areas: growith, bone mineral
s | isol level

Fourteen studies met the inclusion criteria for statural growth, four for bone
mineral density, and ten for cortisol levels. There was some evidence of a small
decrease in statural growth during the initial period of inhaled corticosteroid
therapy. This effect was more marked at daily doses of >200ug and did not apply
to all treatment regimens. Studies examining final attained adult height found no
difference between patients treated with inhaled corticosteroids and those receiv-
ing nonsteroidal therapy. None of the studies investigating effects on bone mineral
density found any adverse effects of inhaled corticosteroid therapy. Finally,

recommended doses of inhaled corticosteroids generally had little or no effect on
plasma- or urinary-cortisol levels versus nonsteroidal therapy.

'-JII" KHOMN BAEN LINIVERSITY
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Table |. Surmmary of randomised, prospective studies of the effects of 212 months’ inhaled corticostercid therapy on childhood growth

Study Year Inhaler type Dirug regimen Study duretion  Age (years) Prncipal growth outcomes
{months)
Merus et gl 1993 pMDI BUD 600 pog/day plus salbutamal 22 214 Mo significant between-group differences
{albutercl) 600 wg'day vs placebo in growth
plus ad:utarrr:llugm pydey
Foux et al "< 2003 el FP 200 pg/day ve nedocromil 8-16 24 614 Mo between-group differances in growth
mig/day
Allen ot =l 1996 oAl FP 100 pg/day ve 200 pg'day ve 12 4-11, prepubertal Growth not significantly impaired in
placebo children recenang FP 100 pg'day or 200
wg'day
Price et al '™ 1897 pMDI FP' 100 pg/day vs sodum 12 4-10, prepubertal Mo signficant between-group differences
cromogicate (cromobyn sodium) 20mg in growth velocity or growth welocity
oud standard devistion scores
Bizgaard et all'™ 2004 phiDi FP 200 pgiday vs sodium 12 11-47 months Mo betwesn-group differences in growth
crm:-a#:ate Smg gid
Jonasson et al '™ 2000 el BUD 100 pg/day vs 200 pg/day vs 27 7-16 Growth not significantly affected, except
— .
iChildhood Asthma 2000 ORI BUD 400 pgiday va nedocromil 16 4 years 512 Small, fransient reduction in growih
Management mg'day ve placebo velocity with BUD compared with
Frogram placebo or nedocromil
Feseanch (227 wa 236 vs 23.Tcm, respeciivaly,
Groupt™ OVEr S years)
T VErDeme e AT 15ar oo BOF 300 g0y vE calmetsrol 100 12 = ar e VE
noiday salmetercd (4.7 ws 6.1 cm)
Tinkefman et alB1l 1383 piiOi BOP 336 pg'day vs theophyline 12 617 Significantly slower growth in the BOP
group (4.2 vs 5.5 cmdyear)
Simonsk= 1387 ORI BOP 400 pgiday vs salmeteral 100 12 614 Significantly slower growth in the BOP
pg'day vs placebo group than weth ether salmeternl or
placebo (3.86 vs 5.40 and 5.04 cmiyear,
reapectively)
Skoner et al =k 2000 Hebulser BUD 500-1000 po/day ve non-ICS 12 5 (appro) Small decrease in growth with BUD
(6.55 wa 7.38 cmiyear)
Visser et al [=k 2004 ORI FP 200 po/day (constant dosa) ve 2 years 610 Growth welocity significantly lower in the
1000 pgiday step-down (100 pg'day step-down group at 2 months,
from & mioniha) significantly higher at 1 year, with no
significant difference at 2 years
darﬂenecictia = 2001 ORIl FP 200 pg/day ve BOP 200 pg'day 12 4-11 Growth welocity fasier with FP
gl [=i
Rao et al = 1999 pMDI FP 200 pgiday vs BDP 400 pg'day 20 510 Significantly slower growth observed in

the BOP group (4.94 ve 575 cmifyear)




To assess the safety of long-term use of inhaled corticosteroids in children with
asthma, a systematic review of the literature was performed focusing on
randomised, controlled studies of =12 months” duration, to obtain data with

maximum relevance to clinical practice. Specific searches were conducted to
identify studies examining each of the following three areas: growth, bone mineral
density and cortisol levels.

In conclusion, this literature review supports the theory that recommended

doses of inhaled corticosteroids can be administered to children for the long-term
management of asthma with minimal risk of clinically relevant adverse effects on

gmwm, bone |Z||EI'|5]I.}' or cortisol levels.
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Safety profile of ICS

Oral candidiasis, hoarseness, teeth

+ Relate to concomitant use of
antibiotics and high daily dose

* Reduction by spacer, mouth
rinsing
» Increase dental erosion due to

oral pH reduction result from B,
agonist inhalation

!:.‘Hf, FACULTY OF MEDICIME



Safety profile of ICS
CNS effects

* No increase of hyperactive,
aggressive behavior, insomnia, or
impaired concentration in two long-
term controlled trials



Safety profile of ICS

Lower respiratory tract infection
(pneumonia and TB)

* Long-term use of ICS is NOT
associated with an increase
incidence of LRI and TB




Asthma control can be achieved in
pediatric patients ?

» Early diagnosis and treatment

- All ICSs are essential medications and
supported by Government

+ Cost-effectiveness
- Improve quality of life
- Cheap price of ICS

- Few side effects of ICS either
growth, superimpose infection

!:.‘Hf, FACULTY OF MEDICIME



THANK YOU



