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Under 5 Wheeze

High pitched, musical, whistling sound, monophonic, or polyphonic, that occurs when
intrathoracic medium and small airways are narrowed and vibrate due to increased resistance
to the movement of air.

Wheezing occurs in large proportion of children under 5 years of age. It is commonly
associated with viral respiratory tract infections.

What is a Wheeze?

Il

. . . . . . . . . o . q

When wheezing occurs for the first time in an infant it is usually due to acute viral bronchiolitis. Z‘I_
The diagnosis is mainly clinical. X-ray chest may show hyperinflation with air trapping or -
sometimes it may be normal. =t
Management of first time wheezer (usually acute bronchiolitis): %
¥ To maintain oxygen saturation and adequate hydration. Oxygen by nasal cannula or hood E
is given whenever saturation falls below 92%. o

1 Bronchodilators like salbutamol may be given through nebulizer as a trial initially to ()
assess response in infants who wheeze for the first time, triggered by viral respiratory tract ﬂ
infections. However, in acute bronchiolitis per se it is not effective and not indicated. 5-

. Q
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Under 5 Wheeze

Recurrent Wheezing
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Perennial or seasonal

1 Onset of cough/wheezing—insidious/sudden
Duration of cough—how many days

Timing of cough/wheezing—daytime/nocturnal
Type of cough—dry/wet

Probability of asthma diagnosis

Based on GINA 2021

Symptoms

Cough, wheeze,
breathlessness lasting
for <10 days

with URTI

No symptoms between
episodes

v

A

Symptoms

Cough, wheeze,
breathlessness lasting
> 10 days

with URTI

>3 episodes per year or
severe episodes and/or
night worsening
Between episodes child
may have occasional
cough, wheeze,
breathlessness

Few have asthma |

Low probability of
asthma

| Some have asthma

Intermediate probability
of asthma

In a child with recurrent wheezing, detailed history and examination is of paramount
importance. The following questions need to be asked to ascertain a diagnosis of asthma.

Frequency of cough/wheezing—number of days per month

Symptoms—variable or persistent, whether associated with fever?
Interval symptoms—symptoms in between the episodes
Activity limitation—school absenteeism and restricted play

Triggers—uviral infections, smoke, exposure to dust, mold, cat, grass/tree pollen, food,
in response to activity/exercise, laughing, crying, etc.

4 History of allergy (atopic dermatitis and allergic rhinitis)—in the child/asthma in

Documenting airflow limitation: The presence of wheeze one or more times in the past,
documented by a physician

Documenting reversibility: Response to beta2-agonist inhalation or documented response
to a trial of inhaled corticosteroid (ICS)

The Global Initiative for Asthma (GINA) guideline proposes grouping of recurrently
wheezing patients based on probability of asthma.

Symptoms

Cough, wheeze, breathlessness
lasting > 10 days with URTI
>3 episodes per year or
severe episodes and/or
night worsening

Between episodes child
has cough, wheeze,
breathlessness during play
or laughing

Atopic dermatitis, allergic
sensitization, food allergy,
family history of asthma

Most have asthma

High probability
of asthma

22-04-2022 11:27:38‘ ‘



Under 5 Wheeze

‘ ‘ 039.indd 5

Modified Asthma Predictive Index is an objective tool used to predict the occurrence of asthma
in preschool children.

It is used in children who have 4 or more wheezing episodes in a year. It is said to be positive
when at least one major or two minor criteria are present (Flowchart 1).

Flowchart 1

Modified Asthma Predictive Index (mAPI)
for children under 3 years of age with All of the following:

4 wheezing exacerbations in past year, with 1 physician-confirmed episode
Plus one major criteria or 2 minor criteria

U J

Major Criteria—1 of the following: Minor Criteria—1 of the following:

« Physician diagnosed parental asthma + Wheezing unrelated to colds

. Physician diagnosed atopic dermatitis(eczema) * Blood Eosinophilia >4% of white blood cell count (WBC)
in the child « Allergic sensitization to milk, egg, or peanuts

+ Allergic sensitization to aeroallergen (positive skin or blood test)
(Dust-mite,cat,dog ,mold, grass, trees, weeds)

The mAPI has moderate positive predictive value but good negative predictive value (95%) However,
before confirming asthma diagnosis in any child, particularly in this age group it is important to
exclude alternative causes of cough and wheezing.

Clinical features where alternative conditions or asthma mimics are more likely are as following:
Onset of wheezing in the neonatal period

Wheezing in infants below 6 months of age

Nonvariable fixed or persistent signs or symptoms

Unilateral signs and localized signs

Wet productive cough, presence of high fever

Failure to thrive, steatorrhea, and clubbing

Multiple system involvement and persistent hypoxia

Poor response to bronchodilators

Wheezing with dependent edema and/or cardiac murmurs

N 8§ N 8 @@ @A™

Wheezing accompanied by stridor
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Under 5 Wheeze
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VN = V All the conditions mentioned in the figure should be excluded by history, examination,
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w © E and, if necessary, by appropriate investigations.
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e % E « Laryngotracheomalacia * Tuberculosis

Q — * Foreign body aspiration * Protracted bacterial bronchitis (PBB)
- Q) ﬁ » Gastroesophageal reflux disease (GERD) | | « Immune deficiencies
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| e

Qv | » Congenital airway anomalies o Eai f

. . ) ystic fibrosis,

qh, N g : 8‘):99:!{3: e ?lfee:‘sem ' * Primary ciliary dyskinesia
[Pt v (o)) ongenital vascular anomalies * Chronic lung disease and
Y () < hypersensitivity pneumonitis
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If the history is suggestive of typical viral-induced wheezing or that of asthma no investigations
are necessary. However, in ambiguous cases with suspicion of some alternative condition certain
investigations may be required.

Eosinophilia may be detected. However, its absence does not rule out possibility
of asthma.

Complete
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To rule out alternative conditions in differential diagnosis.

2
i

Q
<

o
=
("]

(7]

~*

These may be useful to document allergen sensitization in those who report allergic
symptoms on exposure to a particular allergen.
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Under 5 Wheeze
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‘g Bl eosinophilic inflammation to predict response to corticosteroids. _=‘ g
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Spirometry usually cannot be performed reliably by children under the age of 5 years; =F g =
other techniques such as forced oscillation technique (FOT) and impulse oscillometry § N :’.
(10S) are now available at a few centers which can be used in doubtful cases. 3 2 =
<
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Inhalation treatment is the mainstay in the treatment of wheezing. Inhaled short-acting beta-
agonist (SABA), usually salbutamol, is used as initial reliever treatment until symptoms subside.

M Till 4 years: Metered-dose inhaler (MDI) + spacer + mask or nebulizer in hospital
setting

1 Above 4 years: MDI + spacer with mouth piece. Mask should be removed as soon as
child can breathe through mouthpiece.
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In children under 5 years of age with recurrent wheezing, the following treatment
plan is recommended (Flowchart 2).

jusujeal)

Treatment of Recurrent Wheezers
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Treatment of Recurrent Wheezers
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Flowchart 2: Treatment plan for children under 5 years of age with recurrent wheezing.

Wheezing in children < 5 years of age—
good history and clinical examination to rule out atypical wheezing

Infrequent wheezing Physician documented recurrent wheeze > 3
episodes/year, severe episodes/uncontrolled symptoms,
¢ interval symptoms, good response to bronchodilators
‘ Step 1 treatment l Symptoms not consistent with asthma (nonatopic)
Or
i Symptoms consistent with asthma (atopic),
No regular controllers allergic markers, family history, and multiple triggers
treat episodes symptomatically
only with inhaled bronchodilators L
‘ Trial of ICS/Step 2 Treatment
l - Stop medication
Daily low dose ICS, > N%benelzlt in »  Reuvisit diagnosis
e.g., budesonide WERKS Rule out other causes
100 pg twice a day for
3 months Intermittent ICS or Good Stop ICS after
LTRA, not recommended 1> EETTEE »| 3 months*
P and follow-up

*In children with severe episode/life-threatening exacerbation in the past, it is important
to continue inhaled corticosteroid (ICS) for a longer period at a minimum dose that can
prevent further exacerbation with periodic monitoring until the child outgrows the
symptomes. If no risk factors for exacerbation are present, ICS should be stopped and child
followed up for symptom recurrence. ICS can be restarted if symptoms recur.
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In some children, if symptoms are not well controlled after 3 months of low dose
budesonide and if diagnosis of asthma is certain then higher step of treatment may
be necessary. But before proceeding to higher dose of ICS, the following should be
checked:

¥ Adherence with inhaled medications
M Technique of device use
¥ Comorbidity

I Ongoing exposure to allergen

If even after correcting all of the above, symptoms persist, then treatment is
stepped up to step 3. ICS dose is doubled, e.g., 200 pg of budesonide twice a day for
next 3 months.

If child is not well-controlled on this double low dose regime after removing all
modifiable risk factors, treatment can be stepped up to step 4. However, such a child
should be referred to asthma specialist for further management.
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Treatment of Acute
Exacerbation (Flare-up
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or Asthma Attack)

Confirm diagnosis
symptom control
Inhaler technique, adherence

Review risk factors
Symptoms response Comorbidities
Exacerbations
Side effects

Treat modifiable risk factors and
comorbidities, asthma medications
Education and skill traning

Parent satisfaction

Step 4
Continue
Step 3 controller and
Preferred Step 2 refer to
controller Step 1 Dailv low d IcS DoubIeI(I:oSw dgse specialist
choice Pl Som SIS R e ]
Other Daily LTRA or intermittent ~ Low dose ICS+ Add LTRA or
controller ICS LTRA increase ICS
option frequency
Reliever As needed short acting B2 agonist
Symptoms not consistent  Asthma diagnosis Asthma not
Infrequent with asthma, frequent confirmed, not well controlled
Consider viral g.heez'”tg >| gsp?r' Ylefa" well controlled on  on double low
this step wheezing |agno§, rITc1;0nths Al low dose ICS dose ICS
for and " "
children no or few
with interval Symptom pattern Before stepping up rule out alternative
symptoms consistent with asthma, diagnosis, check technique
Not well controlled or >3 adherence and exposures

exacerbations per year

Stepwise management in children 5 years and younger—GINA 2021. (GINA: Global
Initiative for Asthma; ICS: inhaled corticosteroid; LTRA: leukotriene receptor antagonist)

Exacerbations (flare-ups) of asthma are episodes characterized by progressive increase in
symptoms of shortness of breath, cough, wheezing or chest tightness, and progressive
decrease in lung function.

They are classified as mild, moderate, or severe attack. A scoring system is used to
classify and monitor severity of attack.

Doses

M For nebulization—salbutamol 0.15 mg/kg/dose, ipratropium—250-500 pg/dose
4 Prednisolone—1 mg/kg/day for 3-5 days

1 Injection hydrocortisone 2-5 mg/kg intravenous (IV) 6 hourly or injection methyl-
prednisolone 1-2 mg/kg/6 hourly

4 IV magnesium sulfate 25-50 mg/kg/dose as slow infusion over 30 minutes

SA9Z33Y |\ JUSLINIAY JO Judwieal]
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Management of Acute exacerbations
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Salbutamol 2 puffs with MDI and spacer + mask,

Athome repeat every 20 minutes if necessary, observe for 1 hour

Inadequate response
Salbutamol 2—6 puffs by MDI plus spacer +
mask every 20 minutes or oxygen driven nebulizer.
Add Ipratropium to salbutamol
In emergency
room/hospital y Oxygen to maintain saturations above 94%

Oral prednisolone or IV hydrocortisone/
methylprednisolone, IV magnesium sulfate
role not well established in under 5

Inadequate response
Continue oxygen driven nebulization

salbutamol plus ipratropium,
IV hydrocortisone/methylprednisolone.
Safety and efficacy of terbutaline
or aminophylline not adequately studied and
needs to be used cautiously on a case-to-case basis.
Consider HFNC oxygen NIPPV - CPAP/BIiPAP IPV
in case of impending respiratory failure

In PICU

Summary of management of flare-up. (BiPAP: bilevel positive airway
pressure; CPAP: continuous positive airway pressure; HFNC: high-flow nasal
cannula; IV: intravenous; MDI: metered-dose inhaler; NIPPV: noninvasive
positive-pressure ventilation; PICU: pediatric intensive care unit)
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