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ABSTRACT
The incidence of pediatric asthma has been increasing continuously in worldwide.
Consistent management and therapy for the pediatric asthma were required because
of huge social cost with exacerbated pediatric asthma. Smoking cessation of parent
and management of the pediatric obesity are one of critical requirements for the

secondary prevention. For initiation of the medical therapy, pediatric asthma has to

be classified by age and severity. Even though ICS (Inhaled corticosteroids) is a key
player in treatment of asthma, inappropriate application of ICS would bring under
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therapeutic effect. Thus providing proper using ICS device to the child or parents is

important. In addition to that pharmacist should be able to recommend appropriate
auxiliary apparatus in applying ICS with considering age and convenience. Finally,
continuous monitoring the efficacy of medication and treatment should be
performed by healthcare providers including pharmacist.
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ZAZ(mild), 5 =(moderate), £Z(severe) 22 FHG 4

9th(Fig. 1).
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Classification of Asthma Severity
Components of (0-4 years of age)
Severlty Persistent
Intermittent Mild Moderate Severe
>2 days/week . Throughout
Symptoms <2 days/week but not daily Daily the day
nghmf"e 0 1-2x/month 3—4x/month >1x/week
awakenings
Impairment beéhogg;g‘g -
2" e >2 days/week Several times
for symptom <2 days/week 2 Daily
control (not but not daily per day
prevention of EIB)
Interference with . s e o~
normal activity None Minor limitation Some limitation  Extremely limited
>2 exacerbations in 6 months requiring oral systemic
_— 0-1/year corticosteroids, or >4 wheezing episodes/1 year lasting
) Exacerbations >1 day AND risk factors for persistent asthma
Risk requiring oral
systemic Consider severity and interval since last exacerbation.
corticosteroids Frequency and severity may fluctuate over time.
Exacerbations of any severity may occur in patients in any severity category.
L Fig, 1. Classifying asthma severity in children 0-4 years of age (EPR-3)
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Classification of Asthma Severity
Components of (5-11 years of age)
Severity Persistent
Intermittent Mild Moderate Severe
Symptoms <2 days/week >2 daym but Daily mw
Nighttime >1x/week but
awakenings <2x/month 3—4x/month ot nightly Often 7x/week
bemshott-acting .
-agonist use for >2 days/week Several times
wm[;tom control (not <2 days/week but not daily Daily per day
prevention of EIB)
Impairment Interference with
IR None Minor limitation Some limitation Extremely limited
* Normal FEV,
exacerbations
Lung function « FEV, >80% « FEV, = >80% « FEV, = 60-80% « FEV, <60%
predicted predicted predicted predicted
e FEVy/FVC >85% = FEV,/FVC >80% e FEV,/FVC = 75-80% « FEV,/FVC <75%
i
Exac tions
p— CONsider severity and interval last exacerbalion. w—
Risk T
e
Fig, 2, Classifying asthma severity in children 5-11 years of age (EPR-3)
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cromolyn 3-& montelukastE Al Eojst= Ax 7153}
o} 44 o]3} Axofef A ARG 7HEEh ICSE= budesonide 9}
fluticasone HFA (hydrofluoroalkane)7} 912w Z+z} &9 A
face maskE LR 2 3t} THOF cromolyn Z-2 montelukast
Z 85 AFEtY 465 o T3 ArAHE Ho|
A g AF GAE 8 A=/ ET A&F ICS2 oF
=& WAs NEE A=Y & 4 doh o= 34d F
o Aol ZHAGR AGF I1CS AHgol o3 477}
T Bast glon U A2HYOR BAS RE
1T 4 ok A7 fFAANRE FHE B HA2Ho]
FAE=A gotstr] fs 2~6F W follow-upE A A 3foF
Fig=g

A& A 5 ST AdE 49 Step 32 FEAR
£ AFT 5 Stk Step 39X & FHEF ICSE ARE
ke T2 A8 059 2] $HOD oFE 4T
o $EF ICSE FE3] AHSIHFole H4ol & =
AEA] g 7 (not well controlled, Fig. 5), 194 &
A28 AEd wolok sjol, g THHA ok A AT
€ AA 2HZOEAE F7 @71z AHgSH 2AE
1227 &8 ARE A=) & 5 Atk

>

Step 4= F7H8%F ICSo] Long Acting Beta2-agonists
(LABA) &2 montelukastE #-§3t0] AHg-dh= @A F
HEF ICS2 A Ao 24 HA P A 1L&F ICSE A
4317 2t} non-corticosteroids Long-term control medica-
dong W& Aol WHHY o] WA N dwHoz
theophyllineZ F7}3t= AL %A ¥=t} LABA DPI
(dry powder inhaler}t= 44] w7k} Aofo A AHgo] ofgi 1
LABA HFA 82 o} 177} o Bag g2 44 1)
gk 2ot A& F7HET ICS] montelukasts H-§-5Fo] A
$3h A neel & 4

Step 5= 183 ICSo LABA 22 montelukastE W&
sto] A =3he @A o] Step 6= L& ICSO| LABA =
& montelukastE &3t FF& AU AH RO EAE >
7bste] A=t GA B7|A AzHes F4E
A 2H 20| EAE AMESE] A 25 @7IAHES Ff oF
EAHE Al 237 et 38 87t ok 'S A
T& A 2HZOEAE AL B, e T Had
F& AHget #2280l hehh=A HEs] ZYEF §jof
gt HAFA ol 2AETH A8 A A Ro|EA Y
8L A o8 T (Fig. 3).

e N
Intermittent Persistent Asthma: Daily medication
Asthma
Step 6
Step 5
Preferred:
Step 4 Higt-dose ICS
Preferred: *
Step 3 : :
P Preferred: Higt-dose ICS Either LABA or
Step 2 Preferred: Medium-dose ICS N Montelukast
Medium-dose ICS
+
Step 1 Preferred: Either LABA or Oral systemic
Low-dose ICS Either LABA or Montelukast corticosteroids
Preferred: SABA Montelukast
pm Alternative:
Cromolyn or
Montelukast
Quick-Relief Medication for All patients
* SABA as needed for symptoms. Intensify of treatment depends on severity of symptoms.
* With viral respiratory infection SABA every 4-6hours up to 24hours(longer with physician consult)
Consider short course of oral systemic corticosteroids if exacerbation is severe or patient has history of previous severe
exacerbations.
* Caution: Frequent use of SABA may indicate the need to step up treatment.
Fig. 3. Stepwise approach for managing asthma long term in Children O~4years (EPR-3)
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Z 4] Hetds 4ol SABAS AHEste ©AGH
32 SABAS WIHSHA AHE3joF sh= 75 A AH7t
£ AAIfoF g

A& A F 35 B9 B7] FAARE A& oL
ot QAR Step 27 E FEXNEE AFT 4 St Step
2014 AEHe FES AL ICS7F 9LeH cromolyn &
2 leukotriene receptor antagonist (LTRA), nedocromil,
theophyllineS 4l Fofsh= Ak 7Hssich

5~114] 2:0}o] A montelukast Fo]&= ICS 9HE9] fa=
Holx] gkrout ¥7)s Astrt AAstAY LE =714 7]
£9% $20] ofF ¥& 497 ohehe montelukast®
AeE AS AB ETE Holk Ao vepdeh. 2
ghef ti¢hd ofE = Mol & 2PHA| Fevtd A= T
AE &71Eg A8E FTL dFHe F=2d MY
= IE3foF ot

A& A 5 ST AGd 49 Step 32 RS
A 4= Aok Step 3= A& ICSo| LABA, LTRA &2
theophyllline& -3t AH&8tAL $H8F ICSE AHE:
st= ol Aok A= 124 049 A2 EAofA= A

S ICSE & 24HA P M4 39 ICSY &5
287 LABA Y LTRA, theophyllineS 37}3}= W 0]
AR 2 ICSEE F7H5t= W && LABAE F7t
He WRlol AT Iy S~114] o 2] 2hajof A
= ol T ATVt APHA got ZATE FF5Ho]
EPR-39) A= 124] o) HAAE o2 3 A& 7]
To 2 474 AEHHS F50HA BrFskaL gl Step 3
oA Mol & 2AEHA Y=t FAE &9 A& 7Hs
ot wj@ 2AER G A DI AFE AA AHE
O|EAE AHESHH TAE 1294 &8 NET 4 YUt

&G WA F 5522 AddE 4%, Step 3 ©A Y oF
X8 WY F SU-8F ICSE AHESHAL Step 4 HAE
o AT 4= St} Step 4 DA NN AR EHE d=EE F
b8 1CS| LABAE §-83t0] AHgst= Wilo] 9 of
otz o7 Z7+83F ICSo| LTRA 52 theophyllineS H-&
Fol AHEShe Wo] Slnh 2710 A&3 F7HEHoR
AAlo] MR Gedd ARGAE Y7|EY & &
7b & AlEd] Hotof ghrt. w72 Step 4 ©HA 9
FERE HAo] Z 2AHA P A ATE A 2
BO|EAE @77t AHESHH RAE 1-29A &7 A &8}
£ AL 188 & & Aok

Step 5 @Al= L& ICSo| LABAE W-&3t= o] A

ol %0

Ir

i

O

4 N
Intermittent Persistent Asthma: Daily medication
Asthma
Step 6
Step 5
Preferred:
Step 4 Higt-dose ICS +
LABA+Oral
systemic
Preferred: corticosteroid.
Step 3 Preferred: High-dose ICS +
Step 2 Medium-dose ICS LABA Alternative:
Preferred: + LABA ) High-dose IC5 +
Preferred: Either: Alternative: either LTRA or
Step 1 Low-dose ICS Low-dose ICS + Alternative: High-dose ICS + Theophylline +
Either LABA, LTRA | [ Medium-dose ICS either LTRA or Oral systemic
Preferred: SABA Alternative: or Theophylline +either LTRA or Theophyliine corticosteroids
prn Cromolyn , LTRA, Theophylline
Nedocromil or OR:
Theophylline Medium-dose ICS
Quick-Relief Medication for All patients
* SABA as needed for symptoms. Intensify of treatment depends on severity of symptoms: up to 3 treatments at 20minutes
intervals as needed. Short course of oral systemic corticosteroids may be needed.
* Caution: Increasing use of SABA or use > 2 days a week for symptom relief (not prevention of EIB) generally indicates
inadequate control and the need to step up treatment.
Fig, 4, Stepwise approach for managing asthma long term in Children 5~11 years (EPR-3)
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deju] o] Qo= 1&g ICSo] LTRA 52 theophyllineS
8ot ol giot. Step 6= 1L&F ICSoﬂ LABAZE 4
£319) 378 WA AHZO|EAE 27le0l AR B
Atk dietAd Ardyozs 14 ICS9 LTRA &2
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3= "ho] Qith A7 SR EHHOZ ALL AA A
HZOIEAE A837) 4 27 Bl AES BH FEAS
A B37F JEREA BET A5t 9ov 9] of B
A= H71sHAE T3l B7& LHZo|=A o gt 3
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$3 A9, L8FS A8as 224 BUEYL AN
P M4 FAo] 2EEGH A8 A4 AHREO|EA 9
8% AN Zo|=2 o .

EPR3IAE RE SAtlt Yol 34U7 HAo| 2
2HE0d A W FEANEE AESES Fust
glom wE 124] vgkel AokHA BN 263 oly
W4 28 42 ARIE AR 5 9D F 2497 99

ol

o AYzAARE gREY Fto|=aloA A&
Ao AR BAZ FHEE ICS, LABA, leukotriene
modifiers, methylxanthine®} 72 9FEo| Qlom ZAL¢st
A&2E SABA, A4 AHZO|EA, &4 FFHA 7
A o) Yo

ICSE 7|=d%E 2830 H7)5 Ao 288 ol

A A

A& AN AR Bg BT 44 HAS Rol
& dofgatol A budesonide FUAE 1257 Fof g Fof
FolA HA Y Fael o4 YA AMHAE ATE
T3 s, 23 Ao &4 ICS Fof
A HAOR AT JAEE FEATT AT RS R

+ 4

£ AWt 98g naskgn ) sotq g
£ ICS= Aol wet t2n 53] 044 20tY F
FDA %91% 9FEZ+= budesonide nebulizer suspension©]
95t AR A face maskS 3 AHEE AL AR
EQF 1A m|REe] aob= ICS QHHA 2 faAJol Bt A+
7t AFEA ot A48T 4 ek

W o) 16ttt A4S AT Ae FATT FHEd 2AAL /1BA BFaIt don APn
2o BNZAHS 27 Bt Y0P A4 okas)
22 XgA= S daA7ie 271 AR EA Y S Al &
AYoFEe a7 FHUTAST YI2AAZ s & 0 Wk A0k $39 ALY AN AgeE 105 B
Assessing Asthma Control and
Adjusting Therapy in Children
Components of Control o w“'l y Not Well Controlled Very Poorly Controlled
Ages Ages Ages
- o A
Nighttime
enings s1x/month
Interference with normal activity None Extremely limited
Short-acti
Impairment bahr:;'gsttﬁeforsymph:im =2 days/week Several times per day
control (not prevention of EIB)
Lung function
= FEV; (P?ggd)wmm N/A N/A
« FEVFVC
Exacerbations requiring oral " 3
requ ngids 0-1x/year 2-3xfyear 2vfyear >3xfyear =2xfyear
. — —
Trest jat i - Medication side effects can vary in intensity from none to very troublesome and worrisome. The level of intensity

does not correlate to spedific levels of control but should be considered in the overall assessment of risk.

Fig. 5. Assessing asthma control and adjusting therapy in children (EPR-3)
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AT o gloy Zidet B 2HGEEN AEF ICSE GINA 2014 guidelined A= S3443E A FE= 4
2AHA G A5 LA pobHA] @A 24gEe st ok

2 S 4 Qo Aased gL | uAggA R Table 1, 2, 3& Zo}e] HAXRo]| AFLEL oFEo] &1
gz 240l 9of” EPR30A = AWA 9 theophylline £ HoZr),

= A5 HAZA, SA| o] aotofA ICSe| F7}s}

o] A3t EE 2H5 3 9o albuterol, pirbuterol I} Z+ SN mE=)

2 SABAE 7|TASAAZ FA4 ZAL G54 7T &

SHLAPAEB)E AYstes 28o] 3o EPR3 H aobH 4] atof A FAo] TIPS wf A A7 &

Table 1. Usual dosages of quick-relief medications

Medication

0~4 yr

5~11 yr

Inhaled Short-Acting Beta2-Agonists

MDI

Dose applies to Albuterol,

Dose applies to Albuterol/and Levalbuterol

Albuterol CFC 90 mcg/puff,

1~2 puffs 5 minutes before exercise

2 puffs 5 minutes before exercise

Albuterol HFA 90 mcg/puff,

2 puffs every 4~6 hours, as needed for symptoms

2 puffs every 4~6 hours, as needed for symptoms

Levalbuterol HFA 45 mcg/puff

NA (4 years of age

Pirbuterol CFC Autohaler 00 mcg/puff,

NA

NA

Nebulizer solution

Albuterol 0.63 mg/3 mL, 1.25 mg/3 mL,
25 mg/3 mL, 5 mg/mL (0.5%)

0.63~25 mg in 3 cc of saline g 4~6 hours, as
needed

1.25~5 mg in 3 cc of saline g 4~8 hours, as
needed

Levalbuterol (R-albuterol) 031 mg/3
mL, 0.63 mg/3 mL, 1.25 mg/0.5 mL,
125 mg/3 mL

0.31~1.25 mg in 3 cc g 4~6 hours, as needed
for symptoms

0.31~0.63 mg, q 8 hours, as needed for
symptoms

Anticholinergics

Ipratropium HFA

MDI
17 mcg/puff,

NA

NA

Nebulizer solution
0.25 mg/mL (0.025%) Ipratropium with
Albuterol

NA

NA

MDI
18 mcg/puff of ipratropium
bromide and 90 mcg/puff of albuterol

NA

NA

Nebulizer solution
0.5 mg/3 mL ipratropium bromide and
2.5 mg/3 mL Albuterol

NA

NA

Systemic Corticosteroids

Methylprednisolone 2, 4, 6, 8, 16, 32 mg

cc, 15 mg/5 cc; Prednisone 1, 2.5, 5, 10,
20, 50 mg tablets, 5 mg/cc, mg/5 cc

tablets; Prednisolone 5 mg tablets, 5 mg/5 Short course “burst:”

1~2 mg/kg/day,
Max. 60 mg/day for 3~10 days

Short course “burst™ 1~2 mg/kg/day
Max. 60 mg/day for 3~10 days

Repository injection

(Methylprednisolone acetate)
40 mg/mL, 80 mg/mL

7.5 mg/kg IM once

240 mg IM once

age group);

CFC (chlorofluorocarbon); ED (emergency department); EIB (exercise-induced bronchospasm); HFA (hydrofluoroalkane); IM (intramuscular);
MDI (metered-dose inhaler); NA (not available, either not approved, no data available, or safety and efficacy not established for this
PEF (peak expiratory flor); SABA (short-acting beta2-agonist)
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Table 2. Usual Dosages for Long-term control medications

Medication

0~4 yr

5~11 yr

Oral Systemic Corticosteroids

Methylprednisolone 2, 4, 8, 16, 32 mg tablets

Prednisolone 5 mg tablet, 5 mg/5 cc, 15 mg/5 cc

Prednisone 1, 25, 5, 10, 20, 50 mg tablets, 5
mg/cc, 5 mg/5 cc

0.25~2 mg/kg daily in single dose in a.m.
or QOD as needed for control
Short-course “burst™ 1~2 mg/kg/day,
Max, 60 mg/day for 3~10 days

0.25~2 mg/kg daily in single dose in a.m, or
QOD as needed for control
Short-course “burst™ 1~2 mg/kg/day, Max,
60 mg/day for 3~10 days

Inhaled Long-Acting Beta2-Agonists (LABAS)

Salmeterol DPI 50 mcg/ Blister

NA

1 blister g 12 hours

Formoterol DPI 12 mcg/ single-use capsule

1 capsule g 12 hours

Combined Medication

Fluticasone/Salmeterol
DPI 100 mcg/50 mcg, 250 mcg/50 mcg, or 500

1 inhalation bid, dose depends on level of

reconstitution with 1.4 mL sterile water for injection

mcg/50 mcg; HFA 45 mcg/21 mcg, 115 mcg/21 NA severity or control
mcg, 230 mcg/21 mcg
Budesonide/ Formoterol NA 2 puffs bid, dose depends on level
HFA MDI 80 mcg/4.5 mcg, 160 mcg/4.5 mcg of severity or control
Cromolyn/Nedocromil
Cromolyn
MDI 0.8 mg/puff NA 2 puffs gid

. 1 ampule QID
Nebulizer 20 mg/ampule NA (2 years of age 1 ampule QID
Nedocromil
MDI 175 ma/puff NA (6 years of age 2 puffs QID
Immunomodulators
Omalizumab (Anti IgE)
Subcutaneous injection, 150 mg/1.2 mL following NA NA

Leukotriene Modifiers

Leukotriene Receptor Antagonists (LTRAs)

Montelukast 4 mg or 5 mg chewable tablet 4 mg
granule packets 10 mg tablet

4 mg QHS (1~5 years of age)

5 mg QHS (6~14 years of age)

Zafirlukast 10 mg tablet, 20 mg tablet NA 10 mg BID (7~11 years of age)
5-Lipoxygenase Inhibitor
Zileuton 600 mg tablet NA NA

Methylxanthines

Theophylline liquids, sustained release tablets and
capsules

Starting dose 10mg/kg/day;

usual maximum:

(1 year of age: 0.2 (age in weeks) + 5
= mg/kg/day

) year of age: 16mg/kg/day

Starting dose 10 mg/kg/day;
usual maximum: 16 mg/kg/day
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Table 3. Daily dosages for inhaled corticosteroids
Drug Low Daily Dose Medium Daily Dose High Daily Dose
0~4 yr 5~11 yr 0~4 yr 5~11 yr 0~4 yr 5~11 yr
Beclomethasone HFA 40 or 80 mcg/puff NA 80~160 mcg NA »160~320 mcg NA »320 mcg
S:’i‘;ﬁi’j;ézha'ed nhalation suspension o s 05 mg 05 mg  )05~10mg 1.0 mg Y1.0 mg 20 mg
S}E:‘;Z%’!gimzp' 0, 180, or 200 NA 180~400 mcg NA Y400~800 mcg NA Y800 mcg
Flunisolide 250 mcg/puff NA 500~750 mcg NA 1,000~ NA 21,250 mcg
1,250 mcg
Flunisolide HFA 80 mcg/puff NA 160 mcg NA 320 mcg NA Y640 mcg
Fluticasone
HFA/MDI: 44, 110, or 220 mcg/puff 176 mcg  88~176 mcg )176~352 mcg )176~352 mcg 352 mcg 352 mcg
DPI: 50, 100, or 250 mcg/inhalation NA 100~200 mcg NA »200~400 mcg NA Y400 mcg
Mometasone DPI 200 mcg/inhalation NA NA NA NA NA NA
Triamcinolone acetonide 75 mcg/puff NA 300~600 mcg NA Y600~900 mcg NA Y900 mcg
DPI (dry powder inhaler); HFA (hydrofluoroalkane); MDI (metered-dose inhaler); NA (not approved and no data available for this age
group)
. J
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