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Pediatric Asthma

Muna Kilani, MD

Definition of asthma

Asthma is a heterogeneous disease, usually

characterized by chronic airway inflammation.
sians a[’ an'rux:l_tﬁ obstruchion ) cecurrent u’neec'{\ss,;;. T:{ §> AS f\‘ d(ﬁf.(—-
acthma, awaiun (er. CF / aRelots/ .Y B2 AEA s \a g

It is defined by the history of respiratory symptoms such
as wheeze, shortness of breath, chest tightness and
cough that vary over time and in intensity, together with

variable expiratory airflow limitation.
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Airway Inflammation leads to:

v Hyperresponsiveness - responses to triggers

7

_—
¥ Obstryction - usually fully reversible
7
Y Symptoms - cough, wheeze, dyspnea
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Busse et al., N Engl J Med 2001;344(5):350-362
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303\\( E Cellular mechanisms involved in airway inflammation and the interaction of multiple cell types
and mediators in airway inflammation
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Biphasic airway response 1o allergen exposure

l"'vd\a"ﬂ\qp Early Response

L ing Airway
£e Risgowe ’?y';ex"lclfvily and
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Platelet

Guill, M. F. Ped

iatrics in Review 2004;25:299-305
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Burden of disease

* #1 chronicillness in childhood

- #1 chronicillness causing school absence

+ 78% of parents report a negative impact on

family
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Prevalence of asthma in children aged

13-14 years

Llnjtiative for Asthma
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Asthma mortality from 1980 to 1998

Mortality per 1 Million Children <18 yrs
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Guill, M. F. Pediatrics in Review 2004;25:299-305

PediatricsinReview
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¥ Natural History & Prognosis
® Remains incompletely understood

® Most children
it"

do not ultimately “grow out of
However theuy might aet belter o/ ‘%D
“Loss” of SYmptoms may be related to
growth of lungs ang notdue to a

change of airway hyperresponsiveness.

Disease may go throy
asymptomatic
adulthood

-—

gh asilent,
Period in young
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Asthma and Wheezing from 7 t

Melbourne Study

0 42Years 3 e
PRSI

FEV,% predicted

a ] k
Age ot Reviow (years)
Meibourne Epidemiclogical Study of Childhood Asthma
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Phelan et al JACI 2002 109;189-196
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What's Unique?

Pediatric asthma epidemiology
m Some risk factors for asthma are common for

adults and children, but some clearly differ
« Differences are perhaps most marked in
the youngest age groups

* Asthma and wheezing in the first 6 years of life

- Studied by Martinez and colleagues
- Results from 826 infants followed from birth
through age 6

Martinez et al. N Engl J Med 332:133-8, 1995.

Asthma and Wheezing in the First Six Years
Tucson Children’s Respiratory Study

(+) Age 6: 21 wheezing episode during the year before age 6

Category Age3 Ageb . ~
e wkeez\ns \‘3*\9
— “Transient” Wheezing (+) =) ‘/ W20 e e
\ .
_% “Persistent” Wheezing (+) (+) 5SS >
ol “Late” Wheezing ) () —— subeeres V$\S o
2 .
\_ . s D\Sl-.o ‘tk 5
(+) Age 3: 21 lung iliness with wheezing before age 3 L Voysle
Vo aS

Martinez et al. N Engl J Med 332:133-8, 1995.
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Asthma and Wheezing in the First Six Years
Categories of wheezing: Risk factors

Transient

(Y)Age 3, (-)Age 6
Ms_______

* Lung function
LOW soon after
birth

. Maternalsmoking

during Pregnancy

Persistent Late
(+)Age 3, (+)Age 6 (-)Age 3, (+)Age
6

" AlGpy

w Elevated IgE = Atopy

» Maternal = Male gender
smoking during
pregnancy

» Male gender

Martinez et al. N Engl J Med 332:133-8, 1995,

Asthma and Wheezing in the First Six Years
Categories ofwheezing: Transient

Transient: (+)Wheeze <3y.0.; () Wheezeat 6 y.o.

Lung function low after birth: “congenitally smaller airways"

With smaller airways from birth, these children may be

predisposed to wheeze during viral respiratory infections

* Wheezing was no longer present -- after sufficient lung
growth had occurred -- by age 6 years

Martinez et al. N Engl J Med 332:133-8, 1995,
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Asthma and Wheezing in the First Six Years

Significance of wheezing at age 3

m Of patients who wheezed before age 3,
wheezing persisted through age 6 in about 40%

nt Wheezing .
xSians of atepy —0 Allergi¢ rh\m}-s/EczeMa/ .
we| skin lesl%ag\-o alledy

ial s
sponsiveness
ant deterioration
function by age 6

> Can be *’-’S}ed. =
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methache\ing th

which case 5.m00
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and o\f)s\'n’uc\'io"‘3
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Martinez et al. N Engl J Med 332:133-8, 1995.

- Pobabiliy oP asthma, diagnesis or  respense bo asthma
Ht in children < 5 ueaics

>3 episodes per year, or
severe episodes and/or

2-3 episodes per year
558 night worsening

3
<N

No symptoms between | Between episodes

>3 episodes peryear, .
or severe episodes
and/or night worsening

Between episodes child

episodes child may have has cough, wheeze or
occasional cough, heavy breathing during
wheeze or heavy play or when laughing
breathing el ikl
| Atopy, or family history
More_likely | clastina E
viral liness more ke \3
GINA 2016 _Box 61 (2/2) asthma
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Symptom patterns in children <5 years _ffc_,__._
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(may change over tme) o =
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Symptoms (cough, Symptoms (cough, . Symptoms (cough, 1
wheeze, heavy wheeze, heavy ; wheeze, heavy :
breathing) for <10 days breathing) for >10 days breathing) for >10 days.
during upper respiratory during upper respiratory - during upper respiratory -
tract infections tract infections - * ¢ tract infections 3
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Asthma and Wheezingin the First Six teenYears
Tucson Study: 10 years later

—e— Neaver Whenazo
—a— Transient Early
—o— Late Onset
—O— Parsistent

Z-Scores of Height Adjusted Flow (+/-se)

0 2 4 é

8 10 12 14 10 18
Age, years
F

D Martinez et al, AJRCM Vol 172, PP. 1253-1258, 2005

# \mPor\-a(\\'

When should wheezing be called

asthma
When it is recurrent

When other wheezing conditions have been
excluded

When a number of risk factors are present

When the child responds to anti asthma
therapy
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Asthma Predictive Index

* Used in children younger than 3 to predict the
likelihood of developing asthma in the future
— 3 Episodes of wheezing

— Plus 1 major criteria ( Parental history, atopy like
eczema, positive sensitization to environmental

allergen)

— or 2 minor criteria like allergic rhitinits, wheezing

without URI, or eosinophils >4% in peripheral bld.

Castro-Rodriquez JA. The Asthma Predictive Index: early diagnosis of asthma_Curr Opin Allerqy Clin Immunol. 2011,11(3) 1€7=161
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Asthma Risk Factor
Viral infections

LSV \L‘x“\;n\\m N

Cany \;L wwug : i
SRl s Healthy infant Child
‘N\WV > Tara ]\\GUO‘CC\ rhino Wlth aSthma

VITUS RSV} ex. bronchulibis
PIV

Wheezing lliness

/ \ Atop Asthma exacerbation

\ « Emergency room visit
Resolution |Asthma| - Hospitalization

L 5 —= & X
asthma yo, <l

Rhinovirus

"iﬁ’l-@: Vical i/lp;\ s the mos | Common {'ﬁ%r Qr aleth

Impact of Viral LRIs Before Age 3 Years :#\\

: 8%
%7 wrsv -

70%{ ®RV
- B MuRiple viruses
= G0%1 OPaninfiuenza 14
- ENRVP
 50%7 Biafivenza A
B Adenovirus

¥ 40% 1

:

10%

0 (none) flod(mild) 5109 (moderats) 10+ (severs)
Symptom Score

Lemanske et al JACI 116(3):571-577 2005
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Asthma Risk Factor

Atopy
Atopy is the most important risk factor for the

development of asthma.

By school age 40-80% of asthmatic children have
positive immediate type allergy skin tests.

Allergic rhinits, eczema, high IgE levels and more than
4% eosinophils.

-FAMILY HISTORY

Asthma Risk Factor

Male gender

m |n general,
« Female lungs are smaller than male lungs
» Female airways are smaller than male
airways
m However, relative to lung size,
male airways are smaller than female airways

 This may explain the greater incidence of
asthma in boys than in girls

o It is certainly clear from epidemiology that
asthma is more common in boys than in girls
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Asthma Risk Factor
_Cigarette smoking in early adolescence

: Active smoking reduced the growth in FEV, ‘
' 5 Nonsmoker 478 L
i 4 s 438 L
Started
| FEV, 3 Smoking
(L) atAge 15
i 2
b
. 1 N

4 6 8 10 12 14 16 18 20
Age (years)

B As little as 1 cigarette per day reduced the maximal

growth in FEV, by 5%

Tager et al, Am Rev Respir Dis. 1985;131:752-759.

Asthma risk factors

There is a P
Fenebc component | ) .
Bl B3e e o * Apositive family history of asthma
e 20 * Maternal history of asthma had a stronger
association with developlng asthma than paternal

hIStOFY x._:s‘ﬁ(\h O Q’Lu N

* If one parent has asthma the likelihood of asthmain

their children increases by 3 times, if both parents

have asthma it increases by 6 times

V¢

4
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Clinical Presentation
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Presentations of Wheezing

m The most common cause of wheezing #
in young children is viral respiratory
infection

. B,H;r strongest predictor for wheezing that
develops into asthma is ATOPY

- About 70-90% of children with asthma are
atopic (i.e., positive skin tests)

\o
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Making the diagnosis: History

WAk €—

\“ A} \\_\. Cy < k\\'\\\'

Symptoms
v Cough, wheeze, dyspnea
v Nocturnal awakenings

Frequency & Severity
v Seasonal, perennial
v Precipitating factors / “Triggers”
v Interference with daily activities
v ER visits or hospitalizations

Medication Usage r*ex. =abulame\/Albutarel

Short-acting beta-agonist use
Family History
v Allergy / Atopy
v Asthma

Precipitating / Aggravating Factors
Asthma Triggers

X E@l allergg

tarely causes

Verb cold air
an cauvse

bronchospasm

Hot air causes

an asthma alack
m Viral upper respiratory
infections

> Cavsing
m Allergen exposure

D Tie passaae o air causes fickon of Ye afway
m Exercise, hyperventilation

m Irritants (especially smoke)
Dust is also an allerain
m Weather

m Strong emotion (rare)

bonchospasm |

: anﬁ
e m Gastroesophageal
Chanae in_the refliiy?22. Gepme e o
weather or in G Gan cause br’cnche'sPQS"Vl and. ﬁl'ggef wheev'rlg
the pressure WAt \ PA
Ccmpafso be A GER‘J\ &\\ﬂ.& R\\?} k‘s‘%‘
frigaer O s

d=3 5 mela Mo s W)

R i

.(_32-4\:_360\5‘
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Making the diagnosis: Exam

(’r’njsica\ elam)
* Wheezing
— A'sign of intrathoracic airway obstruction

— A musical sound generated by airway passing at
high velocity through an airway narrowed to the

point of almost closure

x Mot every wheeze is asthma
Pot évery wheeze is nan’ow.’nﬁ oP the

QAU S
‘——)

# lmibr Jrofll‘

- Differential diagnosis of wheezing
— Bronchiolitis
— Cystic Fibrosis
— Foreign body
— Anatomical lesions like vascular rings, mediastinal cysts
— GERD, aspiration

— Heart failure

GHow?)  via Pu\monafj edema,
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Making the diagnosis: Physical exam

m Decreased air entry bilateral

» Prolonged forced expiration
m Use of accessory muscles
m Retractions

® Hyperexpansion of the chest

m Signs of other allergic diseases
 Atopic dermatitis

»_Allergic rhinitis
Physical examination of the chest may be
normal

Challenges in Treating Childhood Asthma

Assessing airway function
*  Spirometry: R"mo"\ag ch\-icn test

ﬁf/ An FEV, response of >12% post-

bronchodilator is suggestive of asthma
BUT,

m Spirometry is difficult in children <4 yrs

= Some children cannot perform spirometry
adequately until >7 years of age

- Scaﬁhéd by CamScanner
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—When?

Diagnosis

X rays

i

—MQE e normo_l

. (2

- ,4/{69 show 1 htﬁfkﬁnﬂal\'cn

\ (o} s is Q;\' d:qgnos%icﬁ

)

First time wheezing
Fever (& wle oot prevmona)
Unilateral Wheezing

Sever symptoms (ex. iF pt enlers 1c0)

Scanned by CamScanner



AR VAR FAREIN

ok

ﬂcw

When do‘.ns
Spuome‘fﬂ we
U‘sua“‘tﬁ vse Q

shor b QC“”S

™ agoﬂk* such

as salbuicwmel

Blac sate VN >
Z‘}b a 5P'|(0Mé(3
s g Serd

Qpg, « 28U

Sn\;\;:l\ > 228

’ 5 Jaw %\J

sp'romeb o) s

* Pulmonary function testing.

Diagnosis

— Flow volume curves

How often?

Diagnosis

Assessing

Metholine/ Histamine/Exercise challenge test. —|

Sputum eosinophils. % assess fammadion i the

Exhaled NO.

Allergy testing.

Infant lung testing. Pea k ﬂ oOW??

airway function

> These cause
more (ad‘dekOr"l
Ceonstrickion "P
the smath mq)

Qi u.JO;lj

(-7 /Ued :l"de
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W s effort dependent
J—_D *However FEVq s _M_i_'_r e@r{-
* Peak Flows depenclent

— Not routinely

indicated

-Used in moderate

and sever asthma

(in deencaers or adots
" .’]Z%w can de this JrEs}')

Management

AR
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Management of asthma

How important ?
* Long term goals

= Maintain child symptom free
* — Best lung function at all times
— Avoid need for bronchodilators
— Prevent the restriction of childhood activities

= Prevent the development of irreversible lung
disease

= Reduce the risk of death
= Avoid unnecessary side effects,

Treatmen of asthma

é‘{.lwpor‘:an"
* Bronchodilators -B agonist SABA (salbutame\ /Al

— Relax smooth muscle in the bronchial tree.
— Duration of action around 4 hours, peak 10-30min
= Can cause sympathomimetic effacts

— Available as inhalers or nebulizers

u-\ofo \)
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Medications

* Dosing for albuterol
— MDI gomcg per puff, 2-4puffs as needed

— For nebulize 2.5mg of albutrol/dose

Medications

* Anticholinergic agents: (Atrovent)

— Blocks the postganglionic efferent vagal pathways
leading to bronchodilation.
— Additive effect to B.agonist in an acute asthma

attack.

— Effective in acute asthma management, use in first 24

hours decreased rate of hospital admission.

Yy
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Medications

* Inhaled steroids:

= Antiinflammatory agents that lead to the
modification of arachidonic acid metabolism.
— Associated with decreased airway responsiveness.

= Available ag beclomethasone, budesonide,

ﬂuticasone, and triamcinolone

= Inhaled or nebulized

Medication

* Side effects:

= Suppression of hypothalamic-pituita

ry axis, rarely
doses below 8oomcg.

_ ' e 5 1 B lugiy
Decrease in height. (CAMP study). —9(,35{5"\%‘\ S
— Oral thrush, hoarseness.

— Similar to oral steroids in high doses.

* Arenot believed to prevent the development
of asthma '

et/
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Guilbert et al NEJM 354(5):1198-97 2006

Medications

e Qral steroids:

— Most commonly used in the management of an acute

attack.
— Also in children with sever chronic asthma.
— Onset of action is after 8 hours. — s __ ¢V abst  Yeuy\e

— Side effects: reduced growth, Hypothalamic pituitary

axis suppression, hypertension, cataract...
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Treatmen of asthma

* Longacting Bagonist  LABA

- Salmeterol—up to 12 hours

= Formoterol—observed in most patients to last up
to 12 hours

— Are steroid sparing

~ Black box warning
Lﬁﬁej may cauvse death

baause of overshmolakon of He haarl

LABA Labeling 2006

WARNING: Long-acting betaradrenergic agonists may increase the risk of
asthma-related death. Therefore, when treating patients with asthma,
FORADIL AEROLIZER should only be used as additional therapy for patients

not adequately controlled on other esthma-controller medications (e.g., low-to
medium-dose inhaled corticosteroids) or whose disease severity clearly
warrants initiation of treatment with two maintenance therapies, including
FORADIL AEROLIZER. Data from a large placebo-controlled US study that
compared the safety of another long-acting beta,-adrenergic agonist
(salmeterol) o placebo added to usual asthma therapy showed an increase in
asthma-related deaths in patients receiving saimeterol. This finding with
salmeterol may apply to formoterol (a long-acting betax-adrenergic agonist),
the active ingredient in FORADIL AEROLIZER (see WARNINGS),

Scanned by CamScanner
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Medications

* Leukotriene-receptor antagonist (ZafirIukasF, ‘
montelukast), and Leukotrene- receptor inhibitors

(Zileuton)
— Block airway response to challenges, lead to improved
lung function.

— Oral medication taken ONCE daily.

— Have a role in mild asthma.

— Some pharmaco-genetics involved 5

A W PO\ A Ve

\)QA":“"\ =

Medications

*  Theophyllin (Methylxanthines):A phophodiesterase inhibitor, increases
intracellular cAMP , decreases inflammation
— Narrow therapeutic index, multiple drug interactions, needs drug levels
* Cromolyn sodium: Mast cell stabilizer
* Nedocromomil Sodium: Long acting mast cell stabilizer

Magnesuim sulphate: Inhibits smooth muscle contraction, stabilizes mast cells,

Sl 3 S AT

le asthma atracks )\ inhibits acetylcholine release.
acu

— Acochrane review 2160, showed that it may reduce the need for hospital
admission in children with acute moderate to sever asthma, but the

evidence is extremely limited

— Omalizumab: Anti IgE (Xolair)
- At IL-5 Ankibodies

Yy
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New and Emerging Therapies Being Evaluated for
Asthma.

Tible 1. New 374 Emerping Theraples Being Uvaluated for Avthema *
Nk e,
Therapy

Target Reference or ChnicalTrials.gov Mumber
Antchalinerge agents Acotylchel as razeptor Kerytjony’
Chemotne recrpron ¥agonts  CxCk2. CCR) Mawe,! MNCTOL1 60224
CCRY (antnenss) NCTOOR2 2061
Crckine med ator Interleubin 4 recaptor o Wenzel, * NCTOOR01ESY
Interloukin g Pavord * Nao* Malda," Cantrn,® NCTO1691508
NCTO1215)2)
Interteukin g recepros HCTO0EY %59

IMerleuhin | ) Corren.® Piper.' NCTO1 345440, NCTO] 407984
$ Upowygerase »cinating NCTO147164%
Proten

Leubotriene nhibuory

(Pukotrene A, hydralase NCT01241422
Masi<oll inhibitary Tyroune binage Humben ' NCT01449162, HCTO1097654
Orce dudy beta agonigt, and B, 2drenes p.c recepror ang Busse,' NCTO16864)), NCTOOS3667)
haled glucocorticonds multiple Largery
[ "
oMaglandin D, recepror CRTH2 Busee ') Barmes, ' NCTO1S4 726, NCTO1 561690,
Mtagonmy NCTO11977%4
Tolldike teceptor agonisty

Toll-live recepros § Beeh " NCTO1671872

* ThS s is ey erhaustive but g
SPTELENts 1 sample of therapres bei
ke (€ C monf) receplor 3, CRTHY chemoatnis eceptor o
K n
bine (C.xg motf) recepror 2. et e
—_—

\roestigated for smthma CCPY dénctes chemo
#d 00 type 2 helper T cefls, and CXCH2 chemo-
_—

Wechsler ME. N Engl ) Med nu);gsar:sn-z;u.

Treating asthma to control
Symptoms and minimize risk

GINA  Global S*rq’reg‘j R
Astama manacement and
Prevenken 2016
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Assessing asthma severity

How?
—  Asthma seventy is assessed retrospectively fromthe level of treatment requir

symptoms and exacerbations

ed to contr

When?

—  Assess asthma severity after
—  Severity is not static - it may change over months or years,

patient has beenon controller treatment for
or as different treatme nts

become available

Categories of asthma severity

ontrolled with Steps 107 2 (as-needed SABA Of low dose 1C5)

~ Mild asthma: well-c

—  Moderate asthma: well-controlled with Step 3 (low-dose ICS/LABA)

—  Severe asthma: requires Step 45 (moderate or high dose ICS
uncontrolled despite this treatment

GINA 3015

(mildh [med / severe)

several months

/LABA « add-on), of remains

ol

ent

The control-based asthma managem
: cycle

Diagnosis
Symptom control & risk factors
(including lung function)
Inhaler technique & adherence
Patient preference

|
|
|

Symptoms
Exacerbations
Side-effects
Patient satisfaction
Lung function

Asthma medications

Treat modifiable risk factors

GINA 2016 _Box 3-2

Non-pharmacological strategies
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— For children with intermittent viral-induced wheeze
and no interval symptoms, if as-needed SABA is not
sufficient, consider intermittent ICS. Because of the
risk of side-effects, this should only be considered if

the physician is confident that the treatment will be

used appropriately.

GINA 2016

X [mPcrjrafﬁ'

Risk factors for poor asthma outcomes in
children <5 years

Rlsk factors for exacerbations i m the next few months ;

P ARSI R A s A NG &5 B

. Uncontrolled asthma symptoms

* One or more severe exacerbation in previous year
* The start of the child' s usual ‘flare-up’ season (especially if autumn/fall)

+ Exposures: tobacco smoke; indoor or outdoor air pollution; indoor allergens (e. g.
house dust mite, cockroach, pets, mold), especially in combination with viral infection
* Major psychological or socio-economic problems for child or family

. Poor adherence with controller medication, or incorrect inhaler technique

TN X B T o el e e e

Risk factors forf'xed‘airflbwllmltatnon S R

PRSPV SNAPRO Y SN X L S DI PP e T W, SR o SR o (e o N LR Lt

+ Severe asthma with several hospitalizations
* History of bronchiolitis

[—v- P ey Lo oy = ) Ep - -

Risk factors for medlcatlon side-effects L e

Btz it = 2o o A S e e L e it

+ Systemic: Frequent courses of OCS; high-dose and/or potent ICS

* Local: moderate/high-dose or potent ICS; incorrect inhaler technique; failure to protect
skin or eyes when using ICS by nebulizer or spacer with face mask

D 4oc hon

L_GINA2016 Box 6-48 (¥/3)
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GINA assess

ment of asthma control in
children <5 y

ears 5 & 4 oo

(] k
-
/A Symptom control el aTme ymptor control 7
| ontre . ; e e e e R L TTaa——
- Past & weeks 1 ) ) Well- Partly  Uncontrolled
| + has the child hag: controlled controlled
QJ; Daytime asthma SYmptoms for more than
- fewminutes. more than once/week? YesO NODT
3_}- Any actvity limitation due to asthma?
| (runslplays less than Other children
| tires easly during walks/playing) YesQ NoQ | None of e b
2> Reliever needed* more than once a [ these these e
b
Sj. week ‘ . YesQ NoQ
Any night waking or night Coughing
| due o asthma? YesQ NoQ

— .

Assessing asthma severity

How?

= Asthma severity is assessed retrospectively from the level of treatment required to control
Symptoms and exacerbations

*  When?

= Assess asthma severity after patient has been on controller
= Severityis not static - it may chan
become available

treatment for several months
ge over months or Yyears, or as different treatments

Categories of asthma severity

Mild asthma: well-controlled with Steps1or 2 (as-needed SABA or low dose ICS)
Moderate asthma: well-controlled with Step 3 (low-dose ICS/LABA)

Severe asthma: requires Step 4/5 (moderate or high dose ICS/LABA « add-on), or remains
uncontrolled despite this treatment

GINA 2016
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Acute asthma flare up

Starts at home

Asthma management plan

Acute asthma management

Inhaled albuterol, continuous, frequent
Systemic steroids---- Oral or IV — equal effect
Inhaled anticholinergics

If no improvement consider

— Subcutaneous terbutaline

— Magnesium sulphate

— Heliox

— Intubation and ventilation

Scanned by CamScanner




ALVARINTIN

. X \m&r\aﬂ\‘

Initial management of asthma exacerbations
in children <5 years

P —

Therapy 7

. Dose and administration

Supplemental 24, delivered by face mask (usually 1L/min) to maintain
oxygen oxygen saturation 94-98%

Inhaled SABA 25 puffs of salbutamol by spacer, or 2.5mg by nebulizer, every
20 min for first hour, then reassess severity. If symptoms
persist or recur, give an additional 2-3 puffs per hour. Admit to
hospital if >10 puffs required in 3-4 hours.

Systemic

‘ Give initial dose of oral prednisolone (
corticosteroids

1-2mg/kg up to maximum
of 20mg for children <2 years; 30 mg

co roi . for 2-5 years) B -
Additiona| options in the first hour of treatment
Ipralrppium For moderale/severe exacerbations, give 2 puffs of
bromide ipratropium bromide 80mcg (or 250meg by nebulizer) every
20 minutes for one hour only
Magnesium

Consider nebuliz

ed isotonic MgSO, (150mg) 3 doses in first
sulfate hour for children »2 years with severe exacerbation

GINA 2016, Box §.31(3/3)
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SEVERE OR LIFE THREATENING )
sy of; 2%

Unable to speak or drink

Central cysnosia

Conlusion or drowsiness

M-rkadsubcoullnnﬂlorwbg\onh East
retractions

Oxygen saluration <g2%
Silent chest on suscultation

Pulse rate > 200 bpm (0-3 yrs)
or >180 bpm (4-5 yrs)

URGENT
\

START TREATMENT

Salbutamal 100 mcg two pufts by pMDI + spacer
of 2.5mg by nebulizer

Repest every 20 min for the first hour f nesded

Controlled axygen (if needed and ovailable)
target saturation 94-98%

| S

i

TRANSFER TO HIGH LEVEL CAR

improvement  Salbutamol 100 mcg 8 pus by pMDisspacer
(0r 2.6mg nebulizer). Repeat every 20 min o7
83 needed,

Oxygen (i available) to keep saturation 94
88%

'4

Prednisclone 2mg/kg (max. 20 mg for <2 yrs;
max 30 mg for 2-5 yra) as a stading dose
Conuider 180 meg ipratroplum bromide

(or 250 meg by nebulizer), Repeat wery

20 min for 1 hour Il needed.

GINA 2018, Box 6-8 (2/3)
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Inhalers

Mebuvlizer
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Medication delivery devices

* Inhalers

* Nebulizers

Both used with mask if
under ¢4 years and

mouth piece after that,

Always review

— T

technique with patient

A Yo ==, SRS
Dy powder whalers N
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